Ro 


eet 


ter, 
ed. 
NE 








in first 


of Fuci 





IS... 


K 
it 


in 
l 


You may th 


in ost 


Ww 


r you 


neve 


e 
tous S 


h 


* 


first w 


* 


n 


l 


— The ub 
ti 
fthe b 


+ 


1 


Fuc 


kof 
fection 


i 


et 


* 


in 


eomye 


- 


But vou should th 
see a stap 





taph 
ive 


penetrating 


and ef 


fect 
iarefound 


ccal inf 


iqu 
ic— 
dy 


* 


10t 
O 


b 


uitousan 
Issues o 


m 
q 


* 
. 


h 


needs an ub 
all th 





E 


* 


Q 


E 
5 
D 
5 
ae 
Soon 
iE 


ection 
a candidat 


lococc 
loco 
is 


V 


staphy 
in hospital 


w 


Any 


whereverstaph 











no | 





RRR, 
































































































































pou 


Dosen 
SO 


SER 


om 
A Bes 


us 
a 


d 
eee 


DUE 


desine 
JURO 


A nemen 2 
id usua 
P ur 


UA 





Zo 


AA 





































































































vut 
PE 
Ei 


EHE Rena 
NOS Nyce 
Rus PDA 


lanis 


i 
v 





n 


e 


si 
" 
A 





SERA 













. in : $ i sac E j H : 
f° pe UE Pe LE. /, é} 
f á | EV ae HE T 


2 


ý 


The Britis 





Sud E 
i & oo A SO Gne "3 me 2C 
Maso $ E an 


UNDER THE DIRECTION OF THE FOLLO 


*L. P. LE QUESNE London Chairman 
"H E. LOCKHART-MUMMER Y London: Pie- Charman 


A. © ADESOLA Nigeria. M. ALLGOWER Switzerland. 


Malaysia, — *P. R, F. BELL Leicester. S. BENGMARK Sweden. L. 
Singapore. C. CHARLTON Bath. *A, G. COX Harrow. 


DUDLEY London. R. B. DUTHIE Oxford, 


HADFIELD Aylesbury 


D. ANNIS Liverpos. Lo W. 
j H. BLUMGART London. — *P. 
. SIR THEO CRAWFORD London. — *H. 
A. P. M, FORREST Edinburgh. 






G EDITORIAL BOARD j , 


°C OW. JAMIESON Londen: £ditor 

‘R. e. G. RUSSELL London dusetunt Fior 
(Surgioul Research Society) 

*jb ALEXANDER-WILLIAMS Birmingham: Aptent Bdlvor 
BAKER South Africa. M 
$. BOULTER Guidford K 1 
‘ L. or l B, DEVLIN Stockton-on-Tees 3. 7H A 
E. E GUINEY Dubin *A. A. GUNN West. Lathan 


















FEL (Royal Colleges). *j: D. HARDCASTLE Nottingham {Association of Surgeons) : ASSNER — £X 

M. HOBSLEY London. SIR EDWARD HUGHES Australia. L. E HUGHES Cardit. B T. TACKSON London W a 1 

L D. A. JOHNSTON Newcastle. T. L. KENNEDY Belfast. N. G. KIRBY London (Armed Forces Medical Services) — H. LARRIEI 

F. LINDER West Germany, L. D. MACLEAN Canada, K. K. MAHAJAN India No A. MATHESON Aberdeen. P MORRIS Oxford 
J A. MYBURGH South Africa, E. NANSON New Zealand. R A. NAVARATNE Sn Lanka — G. B. ONG Hong Kong $ H 
PEACOCK Bristol J. M. PULLEN London D. H. RANDALL Shefficid, H. D. RITCHIE London L SEMB Norway — R. SHIELDS 
Liverpool. G, SLANEY Birmingham. W. A. B. SMELLIE Cambridge, VU. VERONESI aly. M. D. A. VICKERS Cardif. | 3O Ww. 
Australia. L. W. WAY United States of America. D. L. WESTBROEK Holland. y EAS dv cse 


*Constitute the Editorial Committee 


H. W. YAQIN Pakistan. 


Whilst every effort is made by the publishers and editorial committee to see that no inaccurate or misleading data. opinion or statement appear in this Journal, they wisi io 


make.it clear that the data and opinions appearing in the articles and advertisements herein are the responsibility of the contributor or advertiser concerned. Accor 
and their respective employees, officers and agents accept no liability whatsoever for the consequenceieof any such imac 


publishers and the editorial committee 
misleading data, opinion or statement. 









Editorial Notices and Instructions to Authors 


Original articles and any other editorial matter should 
be sent to the Editor, British Journal of Surgery, John 
Wright & Sons Ltd, Broai:ead House, 21 Panton Street, 
London SW1Y 4DR. Acceptance is on the understand- 
ing that contributions are to this journal only and that 
articles and their illustrations become the property of 
the journal unless rights are reserved before publication. 


Business communications should be sent to John Wright 
& Sons Ltd, British Journal of Surgery, Bristol BS8 1EX. 
Remittances are payable to the British Journal of 
Surgery. 

Advertisements, AM communications to Hexagon 
Publishing Co. Ltd, 7a Chequer Street, St Albans, Herts 
ALI 3YJ (telephone St Albans (0727) 60641: telex 
21827). 


Manuscripts 

The British Journal of Surgery subscribes to the policy of 
uniform requirements for manuscripts described in 
British Medical Journal 1979; 1: 532-5 and Lancet 1979; 
1: 428-31, which authors are advised to consult, and in 
the leaflet Uniform Requirements for Manuscripts 
Submitted to Biomedical Journals, which is available 
from the Editor, British Medical Journal, BMA House, 
Tavistock Square, London WCIH 9J R (enclose 50p). 
The recommendations below are those which contribu- 
tors to this journal must observe. 

Submit three good quality plain paper photocopies of 
all written and tabular material and retain the original. 
The manuscript should be typed double spaced with 3- 
cm margins on ISO A4 (212 x 297 mm) paper or near 
equivalent and follow this sequence (beginning each 
section on a new page): title page (with authors, their 
highest academic degree, address of author who will 
deal with correspondence and sources of support); 
abstract and keywords (3-10 words or phrases using 
terms from Index Medicus whenever possible); text; 
acknowledgements; references, tables; and legends for 
illustrations. The abstract must be complete in itself, 
outlining the aim, results and conclusions of the paper. 
Tables should be typed each on a separate sheet and 
must have a Roman identifying number and a short 
descriptive heading. Submit all illustrations in triplicate 
and package securely. Photographs should be good 
quality, unmounted, glossy prints (not X-ray negatives 


or slides). Line drawings should be professionally drawn 
and photographed. A leaflet giving details of the 
preparation of artwork is available from the Editorial 
Office (enclose s.a.e.) and must be consulted. Colour 
prints should be accompanied by the original trans" 
parencies or negatives: a contribution towards the cost. 
of colour reproduction is nearly always necessary, All 
illustrations should have a label pasted on the back 
indicating the name of the author(s), the figure number 
and the orientation, and, for photomicrographs, the 
original magnification. Do not write in pencil or ink on 
the back of photographs. 


SI units and abbreviations 

It is journal policy to use SI units except for measure- 
ment of blood pressure, where mmHg is preferred. 
Abbreviations for SI units and statistical terms are those 
in Baron D. N. (comp. Units, Symbols and 
Abbreviations: a Guide for Biological and Medical 
Editors and Authors, 3rd ed. London, Royal Society of 
Medicine, 1977, and Br. Med. J. 1978: 1: 1334-6. Other 
useful works are: Council of Biological Editors: CBE 
Style Manual, 3rd ed. Washington, American Institute 
of Biological Sciences, 1972; and O'Connor M. and 
Woodford P.: Writing Scientific Papers in English, an 
ELSE-Ciba Foundation Guide for Authors. London, 
Pitman, 1978. | 


References | 

In the text, references should be numbered consecu- 
tively in arabic numerals within parentheses (1. 2. 5...) 
References cited only in tables or figures should be 
numbered in sequence according to the first mention ol 
the table or figure in the text. The reference list is typed 
in numerical order. All references cited should be listed 
according to the form of references adopted by Index 
Medicus. Where a journal is not listed by Index Medicus. 
give the full title. Up to six authors can be listed, i the 
number exceeds six quote the first three fol : 
al. The sequence for a standard jougtial a 
author(s), title, journal, year, volume, fifstar 
numbers. for a book 8 : 
editor(s) or compiler(s); title; edition fumber: p 
publication; publisher's name; year of pablic: jo 
and last pages of reference (i relevanf < 


















& 


MAR dieat uccide eO B ERA 





Soft and simple 


devices that can cause trauma. A 
And, it's available with round and. . | 
flat suction,drains, a T-tube drain’ 
and 100cc re i 


The Jackson-Pratt Drain System 
has been proven in a wide variety 
of post-operative drainage 
procedures. 


Is made with supple, silicone — 
elastomer — unlike the more rigid 












drain 


Q5 


CÓ 
s Yt son 





OE nes ar any 


Please send 
technical literature 












Full information on request 
Station Rogd: Didoot, Oxfordshire 
American Hospital Supply [UK] Limted = OX11 7NP Telephone 0235 813501 








SU 


DNUS 





E AX 
CURAE M 






PIDEN 
epee d 
Quos 












EE 
V REN 
zt 


s 
xs 
DS 


Read 


ae 
z 


pU peu 

S TENES 

E ee 
A 











TT 
ae 





top 


The British Journal of Surgery 


Vol. 67: No. 1: January 1980 





ORIGINAL PAPERS 


Non-operative removal of bile duct stones by duodenoscopic sphincterotomy: PETER B. COTTON | 
Physical characteristics of gallstones and the calibre of the cystic duct in patients with acute pancreatitis: h 


MICHAEL J. MCMAHON and JAHAN R. SHEFTA 


latrogenic choledochoduodenal fistula: an unsuspected cause of post-cholecystectomy symptoms: D. R. HUNT g 
and L. H. BLUMGART 


High bile duct strictures: D. A. AUBREY and M. J. B. CHARE i 


What is involved in endoscopic sphincterotomy for gallstones: M. SLOOFF, R. BAKER, M. IL LAVELLE, R. LENDRUM ES 
and C. W. VENABLES 


A comparative study of methods for the prediction of severity of attacks of acute pancreatitis: MICHAEL J 72> 
MCMAHON, MICHAEL J. PLAYFORTH and IAN R. PICKFORD 
Present concept of the Belsey mark IV procedure in gastro-oesophageal reflux and hiatus hernia: s. v.sincH 25 


Clinical results of 229 patients with duodenal ulcer 1—6 years after highly selective vagotomy: H. O. ADAMI, ES 
L. K. ENANDER, C, INGVAR and B. RYDBERG 


The management of childhood intussusception in a district hospital: D. F. M. THOMAS 3 
Intramural haematoma of the duodenum: K. D. VELLACOTT ae 
Acute caecal volvulus: J. R. ANDERSON and D. LEE SU 


The value of routine preoperative urological assessment in patients undergoing elective surgery for — 4? 
diverticular disease or carcinoma of the large bowel: A. L. G. PEEL, L. BENYON and R. H. GRACE 

The clinical significance of the pattern of elevated serum carcinoembryonic antigen (CEA) levels in recurren di 
colorectal cancer: C. B. WOOD, J. G. RATCLIFFE, R. W. BURT. A. J. H. MALCOLM and L. H. BLUMGART 

Operative mortality following excision of the rectum: E. S. R. HUGHES, F. T. MCDERMOTT, J.P. MASTERTON, E.G. E, 49 
CUNNINGHAM and A. L. POLGLASE 

severe leg ischaemia caused by anterior resection of the rectum: T. J. DEVINE, K. A. MYERS and P. G. SLATTERY — $2 

Clinical and manometric evaluation of rectal prolapse and incontinence: M. R. B. KEIGHLEY, T. MAKURIA, — * 
J. ALEXANDER-WILLIAMS and Y. ARABI 


Absorbable haemostatic materials and intraperitoneal adhesion formation: ANDREW T. RAFTERY 7 
The effect of bile salts on the pancreatic duct mucosal barrier: HOWARD A. REBER and JOHN G. MOSLEY 39 


The saline dilution test—-a preoperative predictor of DVT: BRIAN P. HEATHER, STELLA A. JENNINGS and ROGER — &3 
M. GREENHALGH 

Fibrinolysis and the prediction of postoperative deep vein thrombosis: D. f. REILLY. A. C. BURDEN and = @6 
D. P. FOSSARD 


The insertion of prostheses at mastectomy for carcinoma of the breast —a preliminary report: HUME LOGAN #0 
Upper thoracic sympathectomy by transthoracic electrocoagulation: FELIX E. WEALE 71 
BOOK REVIEWS 73 


o ware habia A CAT EMP tM el tC EN ty Siete 


© John Wright & Sons Ltd and the contributors named above. 1980. 

AH rights reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted in any other form 
or by any means electronic, mechanical. photocopying. recording or otherwise without prior permission 

of the copyright owner. for which application should be made to John Wright & Sons Ltd. 


JOHN WRIGHT & SONS LIMITED BRISTOL BS8 1EX 

Published monthly 

Subscription UK £30:00, Overseas £36-00 per annum, post free. Single copies £3-00, past free 
US Subscription $90.00 per annum (including air freight. Second class postage paid at New York, NY. Expediters af the Printed Viosd Ltd are thesi S 
mailing agents. 


* 


Operative Surgery 
Third Edition 
Fundamental International 


General Editors: Charles Rot, 
Rodney Smith (Lord Smith 


of Marlow) 
Associate Editor: Hugh Dudley 





Techniques 


Abdomen 

Editors Hugh Dudley, ChM, FRCS, 
FRCS(Ed), FRACS, Charles Rob, MC, 
MD, MChir, FRCS and Rodney Smith 
(Lord Smith of Marlow), KBE, MS, 
FRCS 


1977 526 pages £50.00 US 8112.50 
Accident Surgery 

Editor: P. S. London, MBE, FRCS 
1978 696 pages £55.00 US $123.75 


Cardiothoracic Surgery 


Editor: John W. Jackson, MCh, FRCS 
1978 | 512 pages £50.00 US 9112.50 


Colon, Rectum and Anus 
Editor: lan P. Todd, MS, MD(Tor), 


FRCS, DCH 

1977 428 pages £38.00 US #85.50 
Ear 

Editor: John Ballantyne, FRCS, 
HonFRCS(I) 

1976 210 pages £25.00 US 856.25 


Eyes 
Editor: Stephen J. H. Miller, MD, FRCS 
1976 176 pages £21.00 US 847.25 


General Principles, Breast and Hernia 
Editors; Hugh Dudley, ChM, F RCS, 
FRCS(Ed) FRACS, Charles Rob, MC, MD, 
MChir, FRCS and Rodney Smith (Lord 


Smith of Marlow), KBE, MS, FRCS 
1977 168 pages £25.00 US $56.25 


Gynaecology and Obstetrics 
Editor: D. W. T. Roberts, MA, MChir, 


FRCS, FRCOG 
1977 226 pages 


Hand 
Editor: R. Guy Pulvertaft, CBE, HonMD, 


MChir, FRCS 
1977 418 pages 


£25.00 US 856.25 


£36.00 US $81.00 


Neurosurgery 


Editor: Lindsay Symon, TD, FRCS 
1979 522 pages £45.00 US $107.25 


Nose and Throat 
Editor: John Ballantyne, FRCS, 
HonFRCS(I) 

1976 304 pages 


£35.00 US 878.75 


Orthopaedics 


Parts | & |} 


George Bentley, ChM, FRCS 
1979 1,010 pages Part | & Part 1i 
Set £90.00 US 8202.50 


Paediatric Surgery 
Editor: H. Homewood Nixon, MA. MB, 


BChir, FRCS(Eng), HonFAAP 
1978 508 pages £50.00 US $112.50 


Plastic Surgery 
Editor: John Watson, FRCS(Ed), 
FRCS(Eng) and Robert M, McCormack, MD 


1979 | 570 pages £55.00 US $123.75 
Urology 

Editor: D. Innes Williams, MD, MChir, 
FRCS 


1977 486 pages £45.00 US $107.25 


Vascular Surgery 
Editor: Charles Rob, MC, MD, MCnhir, 
FRCS 

1976 368 pages 


£32.00 US 872.00 


To be published in 1980 


Head and Neck 
Editor: John S. P. Wilson, FRCS (Eng), 
FRCS(Ed) 


Borough Green, Sevenoaks, 
Kent TN15 8PH Tel: (0732) 884567 


"o Butterworths 


Butterworths have companies in Australia, Canada, New Zealand, South Africa and the 
USA, where local prices apply 












































































































































tom *$ | 
i LL] E = p 1*5 
. AIEO: quot GU 3 zs 
cee 2260295. is 
Q mw ett 0m 
: CESELEF OU 
P= Fe 5 OG S81 | 
> qot dpa OO C Qm ; 
Suc G8 ie o 
Aw a q O > T T" 
oo-c2599 Š us 
| oOStocoo cS um ru! 
o :5592P5 SLEG Q 
ol»0RI "EE 
“a GCEmee°F oc ogt s O. 
— (à o oO d 
"9 BO ES Be x Of Q -" C: 
(c SZSESSO Seu O a : 
A UNE cm Ore w e = a SEN | 
et of coe a OS a 
" BaN a] T RS VE DE # go © 2 0 € 
- HIP s99559922t5c Q 2. 5835 è 
: MEER 2 5 a | i. H E 2 FS © : C O + a a © dð © c i £ c a TN 5 
" 92885222226: (9 BicoP$3s — 7 
+ 3 wp o-—'o coon "o t 
Sono gpr GS te PELLET E 
Q 22 CGH Ag TVOE | PEAGA t 
OcEUC- cps Oe Q) ogg3oOog0 ed 
CSeSExQEGL D (C Goo. 2s ce © 
SENSGBOBEOGE Egress = 
zE OOOH GS —-9ooos5zgE "n 
Er Paes EEEF Q LEG RAE: = 
o Ior Egg T 
Q : 
X © 2 
tire MES 
ic 
Q $ c 
Some att 
O uw 
D T 
a = 
Le D = 
© e " 3 3 
T 
Le) E Go [e = 
Go <2 ® o 95» 
C £433 E 
bon [um 
oe OS E: 3 gy 
M SaR = G 2 
we bee e2as 5c £ = g os 
OAS = o o0 © -x 2 
WM 55252297 23 $2 og Sepe / $ 
> o= Q O = O 1 / e 
2 53895259 $2 SEgge cee es —/ Wy 2 
ot ¢ Vane mA ee BE ESO O € aa o je) 
Z 2SR8EL OS RESSCanesesee M 3 
Q See eo o o5tEc2OgcoD oN | É 
EESE EE: 298g2c58599EP (YA. 
SQ y (dt © vanar ooo-5Ó)btrtoógogodiu " & | TA | 
Eo» dd^gd-c Ore ® o9goo-c a 
. 3g-ic02o50dgc3 anu gtatoaastso) 
Ó AHKGEHALES VU R eo Ud xe 
Y Y * L 2 a * ? 







TUTORIALS IN SURGERY 2 F G Smiddy 


A selection of concisely worded topics designed to assist the candidate for higher 
surgical examinations which may be of three types: the written essay, the multiple 
choice question paper, and the face-to-face encounter. 


The topics come under four main headings: General Principles, General Surgery —covering 
such subjects as the diagnosis and treatment of thyroiditis, tumours of the large bowel, 
lower limb amputation, management of burns and scalds, the use of ultrasonography in 
surgical disease, and many many more. Urology. Arterial and Venous Surgery. 


22 x 14 cm 304 pages Illustrated 0 272 79545 3 £5.95 net Paperback 
Coming Shortly . € 


SPINAL DEFORMITIES Second Edition A Hoaf 


A general account of the aetiology and management of all types of spinal deformities 

by an author who has had extensive and lengthy experience in the subject. The second 
edition has been extensively rewritten and includes chapters by specialists on anaes- E 
thesia, radiology, medical assessment and anthropometry. : 


25x 19cm 500 pages approx. Illustrated 0272 79567 4 £15.00 net approx. Cased 


ORDER NOW from your nearest Bookseller or in case of difficulty from the Publisher 


Pitman Medical 57 High Street, Tunbridge Wells, Kent TNT TXH 





Swann-Morton 


SURGICAL BLADES 
AND KNIVES.... - 


CUT TER 
„the choice of surgeons the world over. requires no handle and eliminates 
The Swann-Morton range of stainless the use of scissors. 
and carbon steel blades includes all 
the nine universally accepted shapes. 














„Swann Morton Limited 
Penn Works, Owlerton Green, Sheffield S6 284 
Telephone: 0742- 344231 Telex: 547538. 





uw 


Br. Pat No. 1345 394 





PRINTED IN GREAT BRITAIN 


ETH 


gh EH11 4HE, Scotland. 


LIGACLIP" Ligating Clipsand Appliers. | 
ETHICON 









Jectrosurgical _ 
|Diathermy («4 


The New Diadon 450 Diathermy Unit 
has been created to provide a reliable and 
simple to use electrosurgical unit with an 
outstanding performance. 

The unit utilises modern electronics to 
provide conditions of maximum safety 
to both patients and operator. 










ok 


| Powerful unipolar and bipolar output 
400 watts continuous cutting power 
125 watts coagulating power 
(| Blendi 
Lj Audible indicator tones 
L Plate monitors 
LJ Low output voltage 
i (J Isolated outputs 
^"  (1Simplicity of operation 
L] Pneumatic footswitch 












Diadon 450is suitable for 
continual use in the busiest of 
operating theatres and is able to cope 
. Withall surgical specialities. 
| A For further details just return 
— v. the coupon. 
+ 


Do 










s Surgical 


mply the best. 4 Se e ag 
LL X oe wy 
: Pa * Ld 






14, West Smithfield 
London ECIA 9HY 


Telephone 01-248 1212 


gallstones 
gallstones 


gallstones 


CHENDOL is an important addition to 
the Surgeon's armamentarium. 


CHENDOL could be especially useful 
when: 


1. Waiting lists are too long. 

2. The patient is a surgical risk. 

3. The patient is over anxious about an 
operation. 














INDICATIONS 

For the dissolution of radiolucent cholesterol-rich galistones 
in functioning galibladders. Cholesterol stones coated with 
calcium or stones composed of bile pigments are not 
dissolved by chenodeoxycholic acid. 


DOSAGE 

The present clinical evidence suggests that optimum results 
will be obtained on a dose level of 10-15 mgs per kg. body 
weight daily, either as a single night time dose or in divided 
doses. 


CONTRAINDICATIONS, WARNINGS, ETC. 
CHENDOL should not be àdministered to patients with 
radio-opaque calcified gallstones nor to patients with non 
functioning gallbladders. 


CHENDOL should not be administered to women who may 
become pregnant. nor to patients with chronic liver disease, 
nor with inflammatory diseases of the small intestine and 
colon. 


CHENDOL is generally well tolerated, the only side effects 
reported to date are diarrhoea and pruritus. 


It has been found that after a slight reduction in dose for a 
few days, diarrhoea ceases and the dose can then gradually 
be increased to the former level. The clinician's discretion 
should be applied to the necessity, in individual cases, for 
laboratory monitoring. 


Each CHENDOL capsule contains 125 mg chenodeoxy- 
cholic acid, 





Available in securitainers of 
100 capsules-N.H.S. cost £16.20 per pack 
500 capsules-N.H.S. cost £78.00 per pack 


Further information is available on request. 


PL 0495/0003 





Set 


chenodeoxycholic acid 


: dissolves gallstones 


Mo «s 


} 
| 


\ 


\ Surgical Gloves 
^ withthe 

\\ world wide 

_\ reputation 


A 
f Surgeons who have worked abroad know 
j that Gammex surgical gloves have an 
" international reputation for perfection earned 
ud in countries throughout the world. 
| Perfection of design, of material and of 
manufacture. Available in Britain for the first 
time -only from The Disposable Products 
Division of Downs Surgical. 
For more details fill in the coupon. 


F> 
Downs / Downs Surgical Limited, Church Path, Mitcha 
/ CR43UE. Tel: 01-640 3422/01-648 6291. 


5 /  Pleasesendmefurther details of Gammex Sı 
—-— / 
Surgical = F Mamta POG . 
/ | 
/ 







Address. "PON 





/ 





/ 
/ Signature . . * — Date. 





3 studies on Danol 


“ amarked improvement in both objective 
-and subjective SYMPTOMS ID — seen 
ar. Pb of patients studied.’ Fi Obstet Gynec 1976. 





75.8% *.. experienced E 
- complete relief of 
subjective discomfort 
with disappearance. 
of clinical signs.” | 


(Study of 58 patients given Danol for between 74 and 
310days Am J Obstet Gynec 1977, 127 130) 





Xeromammodgrams ot patent with 
intense fibracystic disease (A) showing 
marked reduction in breast size and 
cystic area (B) after 6 months on Dano! 





" asignificant decrease and elimination 
* Ofbreast pain and tenderness 
„and elimination ofnodules —  seeagieieaone 


months daim med Res 1977 5 


and lumpy areas... a 


antigonadotrophic agent 
Danol without oestrogenic or 
progestogenic activity 


danazol 





Dano! (danazol Z0O may PL 0071/0095 Battles piip capsules Basic flushing and reduction in prensi sige; Occur occasionally Nausea. 


B 
NHS cost of one day s treatment £142 (3 capsules) Danol-teidanazo!l headache. dizziness. rash, nervousness. verbgo, emotional facility, 
100 mg) PL 0071/0094. Bottes of 100 capsules Basic NHS cost af one backache. skeletal muscle spasmandhairlosshave also beenrepoded. 
day's treatment 72p (3 Capsules) Dosage Adults 200-800 mg daily Danazol has little overall effect on ibido and thrombo-emboho com- 
See Data Sheet fordetais Contra-indicationsPregnancy Precautions plications have nal been reported Any increase i weight whioh occurs 
1 Because of fiuid retention, use with care in patients with cardiac or — may respond to dielary control. Danotisa trade mark Clinical reports 
renal dystuacton. epilepsy of migraine 2 In hepatic dysfunction. 3 and luli prescribing inir mation avaiable on 


$ 


Danol may potentiate the action of anticoaquianis. 4 Discontinue if request from Winthrop Laboratories. 


signsofviribisation develop Side Effects Ardradanc side effects acne. Surbilon upon Thames. Surrey 
Quy skin, fug retention hirsutism clitoral: hypertrophy voice changes. WIN HROP 






Benign Breast Disorders 


at 


yr female genital 


tegen 


Mp bis un 


Prone, 


S) 


/0107 


is 


Ces ALT ens ane DEM b 


z 


É i h 


1 t 


UAM. 


A 


Oe TERN 


qs 





SN 


Praxiiene — 


naftidrofuryl B.A.N. 





200mg infusion 





















utilising available 
oxygen and 
reducing lactate 
at cellular level 
for the relief of 


Rest pain 
incipient gangre 


Raynaud's 


A 
Em 











Dosage: 
| ampoule x 2 daily 
in up to 500ml diluent 
Contra indications: 
patients who show a 
hypersensitivity to it 
Side effects: 
normally well tolerated 
in dosage recommended 
occasionally nausea, 
epigastric pain and 
insomnia have been noted 
Not for bolus injection 
Product Licence: 3759/0004 


LIP 49 





Brunner information and d ima sen E 
available on request — MUT 

Lipha Pharmaceuticals Lir ji itec b. 
West Dr Abs Middlesex U 


? 5 ee 



















8 











The British Journal of Surgery 


Vol. 67 : No. 1 : January 1980 








Meere HA ther nemo emer erri e E LINE Bor s t SP! He Pri aem 


Br. J. Surg. Voi. 67 (1980) I- S 


Non-operative removal of bile duct stones by 
duodenoscopic sphincterotomy 


PETER B. COTTON* 


SUMMARY 
Surgical exploration of the common bile duct carries 
considerable risks in elderly and frail patients. Peroral, 


fibreoptic duodenoscopy allows access to the papilla of 


Vater in sedated patients and the opportunity to perform a 
diathermy sphincterotomy for removal of bile duct stones. 
We have attempted sphincterotomy in 134 patients, most 
of whom had previously undergone cholecystectomy and 
had some contraindication to a further operation. 
Sphincterotomy was technically successful in 129 patients 
(96 per cent), and all duct. stones were removed in 119 
patients (92-5 per cent of successful sphincterotomies). 
The technique failed only once in 95 patients with stones 
less than 14 mm diameter. Immediate complications 
occurred in 10 patients, 3 of whom required emergency 


surgery. 1 patient died. 


Endoscopic diathermy sphincterotomy is a major thera- 
peutic advance in the management of elderly and high risk 
patients with bile duct stones. No significant adverse 
effects have yet been revealed in follow-up studies. 
However, the possibility of long term complications 
dictates the need for caution in offering this procedure to 
young patients who are fit for reoperation. 


It is unusual for surgeons to overlook or leave stones in 
the common bile duct whilst operating on the biliary 
tree, but the frequency of gallstone surgery means that 
there are many patients with retained stones (1). 
Increasingly, such patients are being investigated by 
fibreoptic duodenoscopy, which gives access to the 
papilla and biliary tree in sedated patients (2). German 
and Japanese pioneers (3,4) showed that the same 
endoscope can be used to perform a diathermy sphinc- 
terotomy for release of stones, obviating the need for a 
further abdominal operation, which can be hazardous, 
particularly in the elderly and frail. We report our 
experience of endoscopic sphincterotomy in 134 
patients, of whom 15 had had no previous operation on 
the biliary tract. 


Patients and methods 

Patients 

The patients’ ages ranged from 23 to 101 years; 64 per cent were 
aged over 60 and 30 per cent over 70 years (Table I). A total of 
119 patients (89 per cent) had previously undergone cholecys- 
tectomy, the interval ranging from 7 days to 2] years: 28 (23 per 
cent) had already had a second unsuccessful operation, and 34 


Table I: AGE SPECTRUM OF PATIENTS 


Age | 

(yr) DE 
20-29 4 
30-39 i 
40- 49 t4 
50- 59 Rr 
60-69 44 
70-79 28 
80-89 9 
90-99 E 
100 + 
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still had a T tube drain in place. Fifteen patents still had 


gallbladders; in 6 of these patients, sphincterotomy was 
performed as an emergency because of severe cholangitis and 
septicaemia. 

Many patients had serious coincident medical problems, 
including advanced liver disease, cardiorespiratory. onsuf- 
ficiency and gross obesity; the heaviest patient weighed 410 ib 
(190 kg). No patient was rejected as unfit for endoscopic 
treatment, but 2 patients were considered unsuitable as their 
stones were greater than 3 cm in diameter. Most patients (82 
per cent) were referred by consultant surgeons. | 


Methods | 
Patients not already in hospital were admitted the day before 
the procedure for careful clinical evaluation and coagulation 
studies. Those suffering from cholangitis were given anti- 
biotics parenterally, usually gentamicin and ampicilin. Sphinc- 
terotomy was performed in the Radiology Department under 
sedation with pethidine and diazepam. We used standard 
Olympus side-viewing fibreoptic duodenoscopes, chathermy 
source and knives (Keymed Ltd, Southend on Sea, E 
The knives consist of a wire protruding 35 mm alongside the 
Teflon catheter (Fig. 1). When retrograde cholangiography 
confirms the indication for sphincterotomy (Fig. 2), the knife is 
placed deep into the bile duct. Radiographs are taken to check 
the position (Fig. 3). The knife is then withdrawn until 15 mm 
of wire are visible outside the papilla, pointing between ll and 
12 o'clock, that is, away from the pancreatic duct. The wire is 
tightened to produce a bow, and diathermy current is appl hed in 
short bursts to unroof the papilla and expose the dista bile 
duct. The cut averages 10—15 mm in length but is idilored to 
the size of the stones; the orifice can be measured with balloon- 
tipped catheters. 

Most procedures are completed in less than 305 min, but a few 
take more than | h. Sphincterotomy is sometimes technically 
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Fig. 1. Tip of Olympus JFB3 side-viewing duodenoscope, 
with catheter and diathermy wire extruding from the 
operating channel. 





more difficult in patients with a duodenal diverticulum, and in 
those who have previously undergone partial gastrectomy or 
transduodenal sphincter procedures. Patients are allowed oral 
fluids within 2 h and most are ambulant and eating normally 
on the following day. 

Stone extraction; There are several methods for removing duct 
stones after sphincterotomy, and our policy evolved during the 
study. Most stones of less than 10 mm diameter pass spon- 
taneously within a few days; thus an expectant policy is usually 
effective, although it does mean that the patient must return 
later for check endoscopic cholangiography. Balloon catheters 
and wire baskets (Fig. 4) are used for extraction immediately if 
sphincterotomy 1s straightforward and stones are relatively 
few. In other patients we leave a 2 mm diameter catheter in the 
duct after withdrawing the endoscope (5). The proximal end of 
the catheter is re-routed through the nose. The tube is well 
tolerated and permits frequent "transnasal cholangiograms 
(Figs. 5 and 6) to check the passage of stones, which can be 
aided where necessary by flushing the duct. If stones are still 
present after 5 days, endoscopy is repeated for instrumental 
extraction, 

When sphincterotomy is performed in patients with a T tube 
drain, the radiologist can easily flush distal stones into the 
duodenum by injecting contrast medium. However, stones may 
sometimes be trapped above the upper limb of a T tube. which 
must be removed to allow them to pass. 


Results 

Sphincterotomy was achieved in 129 patients (96 per 
cent) (Table II). All 5 failures of sphincterotomy 
occurred because it was impossible to place the dia- 
thermy wire deeply in the bile duct; 3 of these patients 
had a large peripapillary diverticulum. In 22 patients an 
adequate sphincterotomy was only achieved after two 
or more sessions, either because deep cannulation could 
not be performed initially or because the first cut had 
proved too small when endoscopy was repeated after a 





Fig. 2. Endoscopic retrograde cholangiogram showing two 
stones in the lower bile duct. 


Fig. 3. Diathermy knife in correct position in the lower bile 
duct. The wire has been tightened to produce a bow. 
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Fig. 4. Stone being removed from the bile duct with a wire 
basket. 


few days. The bile duct was cleared of stones in 119 
patients (89-4 per cent of the whole series, 92-5 per cent 
of successful sphincterotomies). Stone passage was 
spontaneous in 78 cases and by instrumental extraction 
in 41. The stones which could not be removed after 
sphincterotomy measured 12, 14, 15, 16, 16, 16, 20, 20. 
20 and 22 mm in minimum diameter. Stone removal 
failed in only | of the 95 patients with stones less than 
14 mm in diameter (equivalent to the size of the 
fibrescope on radiographic film) but in 9 of the 34 
patients with larger stones. 


Table Il: OVERALL RESULTS 
Sphincterotomy — Stones 
Totals failed retained 
c P i CORPO UR GL RD NE A 
Post-cholecystectomy 


No T tube 85 5 6 
T tube 34 Ü l 
With gallbladder 15 0 3 
Total 134 5 10 
(4%) (7-5%) 











Complications (Table LID 

Ten patients. developed complications, of which 
haemorrhage was the most serious; immediate oper- 
ation was needed in 2 patients, | of whom died from 
secondary haemorrhage 2 weeks later. A third patient 
underwent operation 3 days after sphincterotomy for 
continuing bleeding: the other three incidents were 
managed by transfusion. Two patients developed cho- 
langitis when sphincterotomy failed; both proceeded to 
operation for stone removal. There were two episodes of 


terotom' 


t 








Fig. 5. Transnasal cholangiogram. The catheter is 
the common hepatic duct abo 
sphincterotomy is widely patent. 
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Table HI: COMPLICATIONS OF ENDOSCOPIC 
SPHINCTEROTOMY 
Operation within 


Total h d Deaths 
Bieeding 6 2 l l 
Impaction 2 0 l 0 
Cholangitis 2 | l 0 
Total 10 3 3 1 


stone impaction during attempted basket extraction. In 
one patient the basket worked loose after 2 days, but in 
the second it had to be removed by open operation. 
There were no episodes of perforation, clinical pan- 
creatitis or electrical accident. 


Hospital stay 

The length of stay in hospital depended on many 
factors; the average for successful cases was 6 days with 
a range of 2-30 days. 


Follow-up 

All patients in whom sphincterotomy or stone extrac- 
tion failed have been treated surgically, without fatality. 
Four of the 12 patients with the gallbladder in situ who 
underwent sphincterotomy proceeded to cholecystec- 
tomy after the acute illness had subsided. The remaining 
8 were elderly or frail, and most had small, shrunken 
gallbladders; it was thought justified to observe their 
course without cholecystectomy. Two of these 8 patients 
have so far suffered attacks of cholecystitis in the follow- 
up period of 3-36 months; | underwent cholecystec- 
tomy 15 months after sphincterotomy. 

All patients are being followed clinically and a 
selection are studied at intervals by endoscopy. We have 
seen no evidence of sphincterotomy stenosis. Only 1 
patient, aged 87, reports symptoms relevant to the 
procedure; she has had four attacks of cholangitis in 18 
months. Repeat endoscopy revealed a widely patent 
orifice, with no stones or food debris; achlorhydria may 
be contributing to her problem. 


Discussion 
Endoscopic diathermy sphincterotomy is a cheap, effec- 
tive and remarkably safe method of removing stones 
from the common bile duct. In this series of 134 patients 
the success rate for achieving sphincterotomy was 96 per 
cent, and for removing duct stones 92-5 per cent (of 
successful sphincterotomies). Important complications 
occurred in 10 patients, 1 of whom died. These results 
mirror those of earlier reports (6-9) and of a recent large 
survey (10) in which the overall success rate for stone 
removal was 90-5 per cent with a mortality of 1-4 per 
cent. In addition to the complications recorded in this 
series (bleeding, stone impaction, cholangitis), other 
authors (10, 11) have reported retroperitoneal perfor- 
ation and acute pancreatitis. The risk of perforation and 
bleeding increases with the length of the sphinctero- 
tomy, and we have been reluctant to exceed a total 
length of 20 mm; this may allow passage of stones up to 
25mm in diameter. Our lack of cases of post- 
sphincterotomy pancreatitis may be because we took 
meticulous care to ensure that the diathermy wire was 
correctly positioned in the lower bile duct, and because 
we mainly used cutting current. 

The rapidly increasing demand for endoscopic 
sphincterotomy shows that the technique has an impor- 


* 
tant clinical role. However, the precise indications can 
only be defined after careful comparison of its results 
and risks with those of alternative methods of treat- 
ment. These are best discussed in three different clinical 
contexts: the patient with stones shown by T tube 
cholangiography soon after cholecystectomy; the 
patient who presents months or years after cholecystec- 
tomy, without a T tube drain; and the patient who still 
has a gallbladder in situ but whose acute symptoms are 
due to duct stones. 

The main indication for endoscopic sphincterotomy 
is in those patients who present late after cholecystec- 
tomy, in whom reoperation is the only serious alterna- 
tive. The risk of re-exploration varies with the severity of 
the presenting illness, and with the age and general 
condition of the patient. Bile duct stones are more 
common with advancing age, and the reported mor- 
tality for duct exploration in patients over the age of 60 
is around 5 per cent (1, 12-16). The largest series from a 
single centre gives a figure of 12:8 per cent (17). Very few 
data are available on the risks of a second duct 
exploration for retained stones. Although potentially 
even more hazardous, re-exploration is more likely to be 
performed by experienced surgeons. However, endo- 
scopic sphincterotomy can certainly claim to be much 
safer, and must now be considered as the treatment of 
choice for elderly and high risk patients. Endoscopic 
treatment becomes more difficult and hazardous as 
stones exceed 15 mm in diameter. However, stones 
greater than 20 mm in diameter can be removed en- 
doscopically, and patients with large stones must be 
considered individually. 

Endoscopic sphincterotomy cannot yet claim to be 
safer than surgical exploration in the average young and 
fit patient with a retained stone. Its use in that context 
will remain controversial until long term results are 
available. The possibility of delayed complications 
should dictate caution. However, follow-up studies 
have so far shown no evidence of stenosis or cholangitis, 
and it is increasingly difficult to convince young patients 
that they need major abdominal exploration when they 
know that stones can be removed by a simpler tech- 
nique. In addition, some young patients with duct 
stones pose formidable surgical problems. The youngest 
in this series, a woman aged 23, had had three unsuccess- 
ful duct explorations in the previous 3 years. Her stone 
was impacted just above the papilla and was eventually 
removed endoscopically. 

Several other methods apart from surgery and en- 
doscopic sphincterotomy are available for patients with 
a T tube drain after cholecystectomy. Chemical perfu- 
sions can flush stones through the sphincter and 
possibly reduce stone size (18). However, our experience 
with perfusions has been discouraging, and we prefer 
the method of extracting stones with steerable instru- 
ments passed via the T tube tract (19). This procedure is 
remarkably safe and effective and does not damage the 
sphincter. Endoscopic sphincterotomy should be re- 
served for those patients in whom the technique is 
impracticable, usually because the T tube is too small. 

Sphincterotomy can also be considered in patients 
who still have a gallbladder in situ. It can provide 
effective emergency treatment for duct stones in patients 
of any age with severe cholangitis, septicaemia or biliary 
pancreatitis; simple cholecystectomy can be performed 
later. Endoscopic removal of duct stones may be 
sufficient treatment in some elderly and frail patients; 
cholecystectomy can be postponed indefinitely. 








Addendum 

Since this paper was submitted endoscopic sphinctero- 
tomy has been attempted in a further 29 patients with 
common bile duct stones. The attempt failed in 2 
patients (one of whom had previous! y undergone Polya 
gastrectomy). Stone extraction was successful in all 
except one of the remainder, and there were no 
complications. 
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. Physical characteristics of gallstones and the calibre of the 


cystic duct in patients with acute pancreatitis 
MICHAEL J. MCMAHON AND JAHAN R. SHEFTA* 


SUMMARY 

Forty-six gallbladders were examined for the number, 
weight, size and shape of their gallstones, and for the 
volume of flow, under conditions of constant pressure, that 
was transmitted by the cystic duct. Eighteen gallbladders 
were from patients who had previously suffered an attack 
of acute pancreatitis, and the other 28 were from control 
patients who had not had a known attack of pancreatitis. 

Cystic duct flow rates, which we assumed were related 
to cystic duct calibre, were greater in the pancreatitis 
group (mean = 282 ml/min) than in the controls 
(mean = 134 ml/min) (P « 0-01). There were more stones 
in the gallbladders of the pancreatitis patients, and the 
mean stone weight was lower in this group (0-31 g 
compared with 0-74 g; P « 0-02). Large stones were more 
frequently seen in the control gallbladders. Small, irre- 
gular or mulberry-shaped stones were the dominant stone 
type in 78 per cent of the pancreatitis group but in only 43 
per cent of the controls (P « 0-05). 

Thus a large-calibre cystic duct and numerous small 
stones with an irregular shape appeared to be more 
common in patients who had suffered acute pancreatitis, 
and may be factors in the pathogenesis of the attack. 


IN the United Kingdom most attacks of acute pan- 
creatitis appear to be associated with gallstones. In 
Glasgow, evidence of a gallstone aetiology was found in 
5] per cent of a series of 78 patients with acute 
pancreatitis investigated prospectively by Imrie and 
Whyte (1) and in Leeds we have found gallstones in 61 
per cent of 122 patients. 

Opie, in 1901 (2), described a case of acute pan- 
creatitis in whom there was a stone impacted at the 
ampulla. Although it is easy to argue that bile reflux into 
the pancreatic duct system was responsible for the 
induction of pancreatitis in such a patient, the majority 
of patients who suffer the combination of gallstones and 
acute pancreatitis have not been found to have 
gallstones incarcerated at the ampulla, and the cause of 
the pancreatitis was for long unclear. In 1974 Acosta 
and Ledesma (3), in Argentina, reported the results of a 
study of 36 patients with gallstone pancreatitis in whom 
the stools had been screened for stones during the acute 
illness. They found gallstones in the faeces in 34 of these 
patients, but in the faeces of only 3 of 36 patients 
admitted to hospital with biliary colic, cholecystitis or 
obstructive jaundice. A similar study carried out by 
Kelly (4) in Ohio confirmed these findings, gallstones 
being recovered from the faeces of 38 of 45 patients with 
pancreatitis and gallstones. Thus it seems that gallstone 
migration with perhaps temporary impaction of the 
stone at the ampulla (5) is probably the mechanism of 
causation of pancreatitis in patients who also have 
stones in the gallbladder. 

In neither of these studies (3, 4) was there any 
apparent difference in the size— nor in the report from 
Kelly in the chemical composition—of the stones found 
in the patients who had had acute pancreatitis and in the 


control patients. Thus, the question of why some 
patients suffered migration of their stones and others 
did not was left unanswered, although Acosta and 
Ledesma (3) did find a higher proportion of functioning 
gallbladders (on cholecystography) in the patients with 
pancreatitis. Clearly, gallbladder function and cystic 
duct calibre, as well as the size and shape of the stone 
population, may all be factors that determine whether 
migration will take place or impaction result. 

The present study was designed to examine the calibre 
of the cystic duct and the physical properties of the 
stones in patients with gallstones complicated by pan- 
creatitis, compared with a control group of patients with 
gallstones who had not suffered pancreatitis. 


Patients and methods 

The study was carried out on 46 gallbladders collected at 
elective cholecystectomy. Two groups of patients were studied, 
28 patients with gallstones who had not suffered a known 
attack of acute pancreatitis and 18 consecutive patients who 
presented with acute pancreatitis and who were subsequently 
found to have gallstones and proceeded to elective cholecystec- 
tomy. The clinical details of patients are shown in Table 1. A 
standard orthograde operative technique was employed, lig- 
ation of the cystic duct being carried out as near to the common 
bile duct as possible. The gallbladder was then removed. and 
care was taken to prevent damage to the organ itself or to its 
contained stones. If this technique could not be followed, or if 
the gallbladder was punctured during removal, the specimen 
was not included in the study. 

The gallbladder was left at room temperature for 30 min and 
its length was measured. The fundus was then opened and the 
contained stones and secretions were washed out into a 
container. Án attempt was made to milk out any stone which 
was not washed out, but if it did not move easily it was left in 
situ until cystic duct flow rates had been measured. 

The ligature around the cystic duct was removed and the 
gallbladder was attached to a glass tube by means of a ligature 
tied around a waist in the tube (Fig.1). The bladder was then 
exposed to a constant pressure head of | m of saline. Once clear 
saline was flowing from the cystic duct, three 1-min timed 
collections of the fluid flowing from the cystic duct were 
collected and measured. Variation between the three measure- 
ments was within + 5 per cent, and the mean flow rate for each 
gallbladder was calculated. 

The gallstones were washed free of mucus and bile using 
water and methanol and then allowed to dry at room 
temperature for 1 weeks before being weighed, counted and 
graded for size in a series of stacking cups containing holes of 
diminishing size. The stones were classified according to 
appearance by one of the authors (J. R. S3, who was unaware 
of the clinical background. 


Results 

There was no difference in the length of the gallbladder 
in the two groups. The mean length was 10-0 cm in 
patients who had had pancreatitis and 9-9 cm in those 
who had not. 
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Fig. 1. Measurement of cystic duct flow rates. A, Constant 
pressure reservoir of physiological saline. B, Glass tube (this 
contained an on/off tap). C, Gallbladder. D, Collection 
chamber. 


Table 1: CLINICAL DETAILS OF THE PATIENTS 
STUDIED 


Group ! Group 2 
(pancreatitis) (controls) 
{n 18) (n = 28) 
M:F 5:13 5:23 
Age range (mean) 22-74 (S4) yr 23-77 (48) yr 
Presentation: 
Dyspepsia — 18 
Colic/cholecystitis — 10 
Jaundice at some 3 5 
stage 
Stones in common 6 2 
bile duct 





The volumes of fluid collected from the cystic duct in 
the two groups are shown in Fig. 2. Patients with 
pancreatitis transmitted significantly larger volumes 
than controls (mean +s.d., 282.196 ml and 134+ 
168 ml respectively). Three gallbladders from the con- 
trol group transmitted no flow and in each case a 
stone was firmly impacted in Hartmann’s pouch. The 
single gallbladder from a patient with pancreatitis which 
transmitted no flow contained three small mulberry- 
shaped stones situated in the cystic duct itself, 

Although there were more stones in the gallbladders 
of patients in the pancreatitis group (mean ts.d., 


Characteristics of gallstones in acute pancreatitis 
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Fig. 2. Cystic duct flow rates, number of stones in the 
gallbladder and mean weight of the gallstones in each 
gallbladder. Open circles (O) represent gallbladders from 
patients with acute pancreatitis, and solid circles (80 those 
from control patients. All scales are logarithmic and 
significant levels refer to Wilcoxon's sum of ranks test. 
Flow rates shown below the dashed line represent the four 
cystic ducts which transmitted no flow. Weights from 6 
controls and | patient with pancreatitis have been ómitied 
because the stones were weighed at different times after 
collection. 


Table It: DISTRIBUTION OF GALLSTONES BY SIZE 


Diameter of holes in grid Gym) 
25-4 127 65 48 32 E 
9-6 212 pü 
10-8 304 S47 


Pancreatitis {} 1-5 5-6 
Control 0 Q7 3-4 
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Figures refer to the percentage of the total number of stones 
16mm in diameter which were retained above the grid. 


119+173) than in the control group (mean tsd., 
84+ 178), the difference did not reach statistical signific- 
ance (Fig. 2). Thirty-nine per cent of gallbladders in the 
control group contained less than 5 stones compared 
with only 22 per cent of gallbladders in the pancreatitis 
group. | 

The mean weight of the stones found im ihe gali- 
bladders is also shown in Fig. 2. Stones in the par 
creatitis gallbladders were lighter (mean weight t s.d. 
0-31 0-7 g) than those in the control bladders (mean 
weight 2- s.d. = 0-74 -- 0-9 g). This difference was signi- 
ficant at the 2 per cent level. | 

The distribution of gallstones by size is shown in 
Table H. The only apparent difference was the larger 
proportion of stones in the control group which were 
6:4 mm or more in diameter, but such differences did not 
achieve statistical significance. 

On the basis of the appearance of the stones, the 
population of gallstones in a gallbladder was allocated 
to one of six types (Fig. 3). There were large barre 
shaped stones, smooth round stones (also usually quite 
large) and stones with open, smooth facets. Mulberry- 
shaped stones had an easily recognized shape. Small 
stones were seen with sharp, angular-facets and other 
small stones displayed consi le irregularity of 
shape. : = Ds 

When the gallbladder co 
types, it was classified acge 
type. Stones appeared to fall 
stones which were often gi 
(faceted-sharp, irregular 
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Fig. 3. Examples of the stone types recognized for the purposes of classification. A, 
Barrel shaped. B, Round. C, Faceted-smooth. D, Mulberrv-shaped. E, Faceted-sharp. F, 


Irregular. 


stones with a less obtrusive outline (faceted-smooth. 
barrel and round). The former group was found to be 
the predominant stone type in 14 (78 per cent) of the 
patients with pancreatitis (Fig. 4) and the latter group, 
the larger rounder stones, were more common amongst 
the control group, being the characteristic stone type in 
16 (57 per cent) of the gallbladders. This difference 
between stone shapes was significant at the 5 per cent 
level using Fisher's exact test. 


Discussion 
In our experience many attacks of acute pancreatitis 
which are associated with gallstones are very mild, and 
indeed constitute the group sometimes classified as 
having a combination of biliary symptoms and transient 
hyperamylasaemia. The biliary system does not pro- 
duce amylase, however, and such patients should be 
correctly classified as suffering acute pancreatitis. If the 
serum amylase were not measured, however, many of 
them would be indistinguishable from other patients 
with biliary colic. We do not agree with Bourke (6) that 
all cases of pancreatitis are admitted to hospital, in fact 
we feel that many patients with biliary symptoms may 
suffer an undetected mild attack of acute pancreatitis 
during the course of their biliary symptomatology. Thus 
we cannot be sure that patients in the control group in 
this study have in fact been correctly classified, and have 
not previously suffered an attack of acute pancreatitis. 
There were several local factors which might de- 
termine whether gallstones were likely to induce an 
attack of acute pancreatitis. The size, density and shape 
of stones may influence their ability to travel down the 
cystic duct and impact at the ampulla. The functional 
status of the gallbladder and the calibre of the cystic 
duct may also be of importance in facilitating transfer of 
gallstones from the gallbladder into the common bile 
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Fig. 4. Percentage distribution of stone types in gallbladders 
from patients with pancreatitis and controls. Numbers 
represent the total number of gallbladders in each group in 
which stones of the type indicated were most frequently 
found. The percentage scale indicates the percentage 
distribution of the stone type in the pancreatitis and control 
groups. 








"duct, and both the calibre of the ampulla and the 


presence of a ‘common channel’ may be factors which 
influence the frequency and severity of resulting acute 
pancreatitis, In this study we have confined ourselves to 
examination of the physical properties of the stones and 
the calibre of the cystic duct, leaving the remaining 
factors to be examined by a separate radiological study 
which is at present in progress. The aim of this 
investigation was to indicate whether there was evidence 
to support a role for local factors in the aetiology of 
gallstone pancreatitis, and clearly more detailed study is 
required to evaluate the relative importance of these 
factors. 

This study indicated that the cystic ducts of patients 
with acute pancreatitis permitted a greater flow of saline 
than the cystic ducts from control gallbladders. From 
pote equation, flow through a tube is represented 

y 


Q = AP x (ar*/8L) x (1/9), 


where the pressure gradient (AP) and viscosity (n) are 
constant. As length (L) was short, although not cons- 
tant, flow is therefore mostly dependent upon the radius 
of the tube (r). Thus we feel that larger flow rate was 
approximately equivalent to larger calibre, which would 
appear to indicate greater potential to permit the 
passage of stones. There were 8 patients who had been 
jaundiced, but the mean flow rate in these patients was 
198 ml/min, which was intermediate between the pan- 
creatitis and control levels. There was thus no evidence 
to suggest, from these data, that secondary dilatation of 
the cystic duct was a factor. A criticism of the technique 
we used was that the terminal part of the cystic duct was 
not received with the specimen. We felt, however, that 
despite this drawback the method was more appropriate 
than radiological or manometric methods carried out in 
vivo. 

The trend we observed was for gallstones in the 
gallbladders from patients with acute pancreatitis to be 
lighter and more numerous, with a lower proportion of 
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large stones. These changes would also be consistent 
with more ready passage into the common bile duct. 
Neither Acosta and Ledesma (3) nor Kelly (4) noticed a 
difference in size between gallstones from patients who 
had had pancreatitis and those who had not. This does 
not surprise us in view of the very considerable degree of 
overlap in the data we have recorded after setting out 
specifically to look for these differences. We were also 
interested to find the more frequent presence of irregu- 
larly shaped stones, of a type which might more easily 





become impacted at the ampulla, in the pancreatitis 
patients. 


Clearly, this aspect of the relationship. between 
gallstones and pancreatitis merits further study. It may 
become possible to identify patients with gallstones who 
run a high risk of developing acute pancreatitis and 
enable them to be offered surgery without delay. 
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latrogenic choledochoduodenal fistula: an unsuspected 
cause of post-cholecystectomy symptoms 


D. R. HUNT AND L. H. BLUMGART* 


SUMMARY 

In the investigation of 90 patients referred with severe 
post-cholecystectomy problems, 8 patients were found at 
ERCP to have choledochoduodenal fistula. The clinical 
features associated with the fistula included pain with 
fever, jaundice or hyperamylasaemia. Revie wing the 
details of the original surgery and the endoscopic findings, 
it is suggested that most, if not all, of these fistulas are 
latrogenic. Treatment by biliary hypass is recommended. 


PERSISTENT symptoms after cholecystectomy are dis- 
turbing to patients and surgeons alike. When the symp- 
toms take the form of unrelieved fat intolerance or 
some other minor disturbance there is little cause for 
concern, but when patients present with severe pain, 
jaundice, cholangitis or acute pancreatitis after chole- 
cystectomy, serious investigation is required. Retained 
Or recurrent stones, strictures in the common bile duct 
and stenosis of the papilla are the commonest patho- 
logical entities identified. Post-surgical choledocho- 
duodenal fistulas are said to be uncommon (1). 

Traditionally, intravenous cholangiography has been 
advised to demonstrate residual pathology in the biliary 
tree after cholecystectomy, but in up to 40 per cent of 
patients, significant pathology will be missed by this test 
(2,3): 

More recently, the value of endoscopic retrograde 
cholangiopancreatography (ERCP) has been dem- 
onstrated in the assessment of post-cholecystectomy 
symptoms. This technique offers the potential for 
diagnosing other pathology such as duodenal ulcer- 
ation, and in a high proportion of cases, produces 
diagnostic radiographs showing both bile and pan- 
creatic ducts (4). 

Two causes of choledochoduodenal fistula are de- 
scribed: spontaneous penetration of a stone in the 
common bile duct (CBD) through into the duodenum, 
and penetration of the tissues between the CBD and the 
duodenal lumen by instrumentation. Of spontaneous 
biliary enteric fistulas, cholecystoduodenal fistulas are 
by far the most common: choledochoduodenal fistulas 
account for 4-21 per cent of the reported fistulas (5, 6) 
In Haff's series (6), only 4 of these fistulas were seen over 
an 18-year period, 3 having had previous cholecystec- 
tomy. However, the condition is much more common in 
Japan, where two significant series of fistulas have been 
described, one containing 7 and the other 20 cases (7, 8). 
In this regard, it should be noted that in Japan 13-18 
per cent of patients with gallstone disease have biliary 
enteric fistulas so that other factors might be 
incriminated. 

This paper reports our experience with choledocho- 
duodenal fistulas diagnosed by ERCP. The patients 
described come from a consecutive series of 90 patients 
referred since 1973 for assessment of a variety of post- 
cholecystectomy problems. The first 52 patients in the 
total group, including 2 of the 8 here described in detail, 
have been reported previously (4). 


Patients and methods 

There were 8 fistulas recognized by the authors during the 
period of study and the individual summaries are given in Table 
I. The average age of these patients was 48 years (range 19-67) 
with 5 females and 3 males. 

Of the 8 cases, one followed immediately on operation ( Case 
J) but the remainder developed problems some time after 
apparently successful surgery. In the 7 patients with delayed 
presentation two different patterns are evident; presentation 
with recurrent pain or with cholangitis. 

Five patients developed recurrent episodes of pain within 6 — 
months of operation and in none did intravenous cholangio- 
graphy show an abnormality. They were referred for further 
investigation because of hyperamylasaemia (Cases ] and 7). 
jaundice (Cases 5 and 6) or increasing severity of pain (Case 2). 
Before they developed objective evidence of organic disease, 
several of these patients had been labelled as ‘neurotic’. 

In the cholangitis group, there are 2 patients (Cases 4 and 8) 
who remained well without pain for a long period (16 and 4 
years respectively) after surgery until they developed jaundice 
and rigors. 

Four of the 8 patients had had sphincterotomy or sphinc- 
teroplasty before referral for ERCP. In 2 of these cases (Cases | 
and 2) the papilla appeared normal at ERCP and was easily 
cannulated. The bile duct terminated at the papilla in each case 
and it was concluded that the sphincterotomy had been 
performed at the site of a false passage into the duodenum. In 
the other 2 patients (Cases 4 and 7) the papilla was scarred 
consistent with previous surgery. Normal papillas were found 
beyond the fistula in the other 4 patients who had not had 
sphincterotomy, but in 2 of the operation reports (Cases 3 and 
5), specific mention was made of difficulty or resistance to the 
passage of metal poc at the lower end of the CBD. 

In no case was t 
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resembles that described in other fistulas regarded as 
spontaneous (5, 6, 8, 9). However, it is to be noted that 3 
of the 4 fistulas described by Glenn (9) also followed 
cholecystectomy. In Ikeda’s series (8), full clinical 
details are given for only 4 of the 20 cases and 2 of these 
had had previous cholecystectomy. 

In this series 2 of the fistulas appeared to have been 
created at the time of sphincteroplasty and another 
definitely followed instrumentation. Of the remainder, 
we believe that the majority were iatrogenic, caused by 
the passage of rigid probes in the face of resistance at the 
sphincter due to spasm, fibrosis or external compression 
of the CBD. We are of the opinion that rigid probes 
should not be used and that soft gum-elastic bougies or 
plastic biliary catheters alone should be passed into the 
duodenum during exploration of the CBD. 

In the 2 patients presenting with late onset of 
cholangitis the pattern may suggest a spontaneous 
fistula. However, the appearances at ERCP suggest a 
common aetiology for all the fistulas and it is note- 
worthy that in each of the cases with cholangitis the 
previous surgery had been difficult. 

The development of an early stricture in one of our 
cases as well as thickening of the terminal CBD in 
several others is presumably a reflection of the extent of 
local trauma or the effect of a local extravasation of bile. 
A similar case was described after cholecystectomy by 
Glenn and Mannix (9). 

It will be noted from the clinical summaries that in 
some patients (Cases 1, 3, 4 and 6) there was pathology 
additionalto the fistula which might have accounted for 
the symptoms. However, in the remainder, the only 
pathology demonstrated was the fistula and in this 
situation there is little doubt that the small orifice, 
behaving like a stenosed choledochoduodenostomy, 
was responsible for the symptoms. In the patients with 
dual pathology such a dogmatic assertion cannot be 
made, but the presence of the fistula must be taken into 
account in planning management. 

The almost uniform location of the fistula in our cases 
suggests that there is probably an anatomical weakness 
responsible. The fistulas were situated 1:0-1:5 cm prox- 
imal to the papilla, suggesting penetration of the wall of 
the CBD and the duodenum immediately proximal to 
the duodenal sphincter segment. In the patient with 
greater separation of the fistula and the papilla (2-0 cm) 
there was associated chronic pancreatitis which may 
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have produced a longer narrow segment. Our findings 
correspond closely with those of Ikeda and Okada (3). 


although those authors believed their cases to be of 


spontaneous aetiology. 

Although 2 patients have avoided furthet surgery. 
both continue to have symptoms. Cure appears to 
require biliary bypass and in this regard we would advise 
hepaticodochojejunostomy. When there is symp- 
tomatic chronic pancreatitis, some form of pancreatic 
resection for drainage may also be required. We have no 
experience with endoscopic papillotomy in this con- 
dition but attempting to create a satisfactory biliary 





stoma in an area of inflammation and scarring appears 
illogical. The same reservation has caused us to avoid 
sphincteroplasty in these patients. Certainly, direct sur- 
gical attack on the fistula without proximal drainage or 
bypass has been associated with recurrence or stricture 
formation (9). Satisfactory results have been claimed 
following treatment by endoscopic papillotomy or 
fistulotomy in 7 cases treated by Urakami and Kisin (7). 
However, no details of follow-up are given. | 
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High bile duct strictures 
D. A. AUBREY AND M. J. B. CHARE* 


SUMMARY 

The diagnosis and surgical treatment of carcinoma of the 
common hepatic duct present difficult problems. Accurate 
preoperative localization of the obstructive lesion is 
essential and slim needle transhepatic percutaneous chol- 
angiography is the investigation of choice. Worth while 
palliation may be achieved if biliary-enteric flow can be re- 
established by introducing a plastic stenton through the 
obstructive lesion in the bile duct. Three patients are 
reviewed who survive 36, 31 and 26 months after. this 
operation. A further patient died of metastases after 5 
months. 


CARCINOMA of the common hepatic duct is uncom- 
mon, and refined radiological techniques are necessary 
to establish the diagnosis (1 —15). If the condition is not 
diagnosed preoperatively, it is frequently missed at 
laparotomy (14, 15). Resection or a conventional by- 
pass procedure is often impossible and, under such cir- 
cumstances, the establishment of biliary-enteric drain- 
age by implanting a stenton through the neoplastic area 
may result in worth while palliation (13, 15-17). Four 
such cases are presented and the relevant literature is 
reviewed. 


Case reports 

Case 1: A 47-year-old man presented with progressive, pain- 
less, obstructive jaundice for | month associated with general 
malaise, pruritis, weight loss and hepatomegaly. A plain 
abdominal X-ray showed gallstones but a percutaneous trans- 
hepatic slim needle cholangiogram demonstrated a local stric- 
ture at the junction of the right and left hepatic ducts (Fig. 1). 





Fig. 1. Case 1: Transhepatic slim needle cholangiogram 
showing a localized obstructive lesion at the level of the 
junction of the right and left hepatic ducts. 


Laparotomy disclosed a small shrunken gallbladder con- 
taining stones. The extrahepatic ducts were visibly and pal- 
pably normal. However, a cholangiogram through the cystic 
duct showed a filling defect in the common hepatic duct (Fig. 
2). Exploration of the hepatic ducts through a supraduodenal 
choledochotomy confirmed the stricture in the common he- 
patic duct. This stricture was dilated and a rigid plastic tube 
was introduced through the stricture and fixed by two silk 
sutures. The stricture itself was inaccessible and biopsy 
material failed to provide evidence of malignancy. The patient 
recovered uneventfully and has remained well for 26 months. 
Case 2: A 63-year-old male presented with painless, progres- 
sive, Obstructive jaundice of 3 months’ duration associated 
with weight loss of 28 Ib (12-7 kg) and hepatomegaly. Barium 
meal and abdominal ultrasound suggested a pancreatic car- 
cinoma but slim needle cholangiography demonstrated a 3 cm 
stricture in the common hepatic duct (Fig. 3). At laparotomy, 
the pancreas was normal. The common hepatic duct was 
dilated and thickened. Exploration of the bile ducts through a 
supraduodenal choledochotomy disclosed blood clot and a 
proliferating tumour distending the common hepatic duct. The 
tumour was removed by curettage and a rigid plastic tube was 
introduced through the stricture and fixed with silk sutures. 
Histology confirmed a bile duct carcinoma. 

The patient recovered uneventfully but he died 5 months 
later with extensive hepatic metastases. 

Case 3: A 66-year-old woman was admitted with a 1-month 
history of pain in the right hypochondrium and right shoulder. 
Five days before admission she developed obstructive jaundice 
with vomiting and diarrhoea. She had undergone cholecystec- , 
tomy 45 years previously. On examination she was afebrile and 
had hepatomegaly. Plain abdominal X-rays, abdominal ultra- 
sound and a barium meal were unhelpful but slim needle 
cholangiography demonstrated slightly dilated intrahepatic 
ducts and a probable common hepatic duct stricture (Fig. 4). 
Laparotomy disclosed a dense stricture extending from behind 
the first part of the duodenum to the porta hepatis. The free 
edge of the stricture was incised immediately above the 
duodenum until the common bile duct was entered: the 
common bile duct was dilated until free flow of bile was 
established. A rigid plastic tube was inserted through the 
stricture and fixed with silk sutures. Biopsies from the common 
bile duct confirmed a bile duct carcinoma. The patient 
recovered uneventfully and is well 31 months later. 

Case 4; A 58-year-old man experienced epigastric pain fol- 
lowed by transient jaundice of 48 hours’ duration. A barium 
meal disclosed a duodenal ulcer. Three months later the pain 
recurred and was associated with progressive, obstructive 
jaundice with pruritis; the liver was not palpable. Slim needle 
cholangiography demonstrated a localized 2 cm stricture in the 
common hepatic duct (Fig. 5). 

Laparotomy revealed a collapsed gallbladder and a solid 
mass extending from behind the duodenum to the porta 
hepatis. The mass was incised from its lateral aspect imme- 
diately above the duodenum until the common bile duct was 
entered. The common bile duct was dilated until free flow of 
bile was established. A rigid plastic tube was introduced 
through the stricture and fixed with silk sutures. Biopsies from 
the common bile duct confirmed a bile duct carcinoma. The 
patient remains well 36 months after surgery 


Discussion 

Although carcinomas of the hepatic ducts are generally 
slow growing and rarely metastasize widely, their 
prognosis is poor (3, 4, 12-15, 18-21). Thus in one series 
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Fig. 2. Case 1: Operative cholangiogram reveals a constant 
filling defect resulting in narrowing of the common hepatic 
duct. 





Fig. 3. Case 2: Transhepatic slim needle cholangiogram 
demonstrates an irregular stricture in the common. hepatic 
duct resulting in dilatation of the mtrahepatic ducis. 





Fig. 4. Case 3: Transhepatic slim needle Eholanstosram 
showing only moderate dilatation of the intrahepatic ducts 


with a poorly defined but dilated common hepatic duct. The 


common bile duct appears normal in calibre. 


of 173 patients (15), 14 per cent survived more than | 
year and only 7 per cent survived more than 3 years. 

This poor prognosis is largely attributable to the 

difficulty in establishing the diagnosis. Whereas most 
patients present with progressive obstructive jaundice, 
in others the jaundice is fluctuant and in some 30 per 
cent of cases the patients present with weight loss, 
anorexia and abdominal pain unaccompanied by jaun- 
dice; rarely the initial symptoms are diarrhoea with 
pruritis (3, 5, 11, 12, 22). In some series, hepatomegaly 
has been a constant finding and Whelton and his 


Fig. 5. Case 4: Transhepatic shm needie cholangiogr am 
reveals a localized stricture of the common hepatic duct 
proximal to the cystic duct. 


associates (14) have suggested that in the middle 
the combination of obstructive jaundice and 
megaly without palpablee nlargement of the gallbl: 
is highly suggestive of oa duct carcinoma. 
Biochemical studies in the presence of jaundice are 
not diagnostic but simply confirm a non-specil 
static jaundice (14). In the presence of jaundice, t 
be impossible to investigate the billary system 
standard radiological techniques. such l 
graphy or i.v. cholangiography. and A whe 












are used such studies may be unhelpful or even a 
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misleading (14, 15). A barium meal may be helpful in 
advanced disease but not in an early case (14). Slim 
needle transhepatic percutaneous cholangiography is 
the investigation of choice (14, 23-26). In our hospital, 
this technique has been conspicuously free of compli- 
cations (26). While ERCP may confirm post-hepatic 
obstruction, retrograde introduction of contrast 
medium into the common bile duct may not demon- 
strate the hepatic ducts proximal to the obstruction, 
hence depriving the surgeon of information vital in 
determining the most appropriate operative procedure. 

Exact preoperative localization of the obstructive 
lesion is essential, for otherwise the diagnosis may well 
be missed at operation. At laparotomy, a small tumour 
or one within the hepatic substance may pass un- 
recognized, thus leading to an erroneous diagnosis of 
primary biliary cirrhosis or sclerosing cholangitis (14). 

Having established the presence of a carcinoma of the 
common hepatic duct, exploration is always advisable, 
for if the Jaundice is not relieved the patient is con- 
demned to a prolonged terminal illness often with 
intractable pruritis (28, 29). The ideal surgical 
treatment-——excision of the neoplasm-—is rarely feasible 
(30). Moreover, with lesions high in the porta hepatis, 
there is rarely sufficient ductal tissue proximal to the 
neoplasm to permit conventional bypass (15, 16, 31-37). 

When resection or bypass is impossible, worth while 
palliation may be achieved by dilatation of the neo- 
plastic stricture and introduction of a plastic stenton 
through the strictured area thereby establishing biliary- 
enteric flow. With lesions high in the porta, the bile duct 
may be opened below the tumour and the stenton is then 
advanced upwards through the tumour. With infiltra- 
tive tumours involving the entire extrahepatic ductal 
system, the ducts may be entered through the neoplastic 
tissue without apparent ill effect. Alternatively, Ritchie 
and MacLean (16) have suggested transduodenal 
sphincterotomy with introduction of a stenton from 
below. 

Following implantation of a stenton, biliary sediment 
may accumulate and occlude its lumen, and indeed 
some authors have suggested that this is likely within 12 
months (17, 38). However, 3 of our 4 patients are well 
26, 31 and 36 months respectively after surgery. 
Biochemically, the biliary sediment resembles a polymer 
of bile pigments and neither chenodeoxycholic acid nor 
other bile salts are likely to delay or prevent its 
deposition; however, it does tend to accumulate more 
slowly in Silastic than in rubber stentons (17). To 
obviate this problem, methods have been devised to 
irrigate the stenton in situ or to change the stenton 
without a further abdominal exploration (17, 30, 35, 
38-44. 
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Major scientific journals exercise great power, and the forces of competition tend to 


ensure that their editors exercise this res 
accepted. However, an incident whic 


nsibly in maintaining the quality of work 
is discussed at some length raises the 
question whether editors are equally conscious of the responsibili 


incurred in 


rejecting a paper. Many will agree that the regrettable practice of anonymous 
rejection by the use of a supply of forms is too common; justice and the public 


interest seem to require that 


ismissal of any carefully presented pepe should be 
based on equally serious scientific assessment. Not only may ill-consi 


red rejection 


delay general awareness of work later recognized as important, perhaps by several 


years if authors are diffident .. 


. Still worse may ensue 1f the rejection is based on 


comments of a single carelessly chosen reviewer, who has thus received privileged 
communication of the results (most dangerous of all if he is a competitor). Justice is 
usually done in the end—but at what cost? 


Donovan and S. M. McCann, 1978). 
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From a review of Pioneers in Neuroendocrinology, Vol II (ed. J. Meites, B. T. 


Br. J. Surg. Vol. 67 (1980) 18-21 


What is involved in endoscopic sphincterotomy for 


gallstones? 


M..SLOOFF, R. BAKER, M. I. LAVELLE, R. LENDRUM AND C. W. VENABLES* 


SUMMARY 
This study reports our first year’s experience of en- 
doscopic sphincterotomy for common bile duct stones. 
Forty patients were considered for the procedure and it 
was attempted in 37. An effective endoscopic sphinctero- 
tomy was eventually achieved in 32 (86 per cent), 7 after a 
‘pre-cut’. Twenty-three patients passed stones spon- 
taneously (72 per cent), 6 could not be reassessed and 3 
still had stones present (9 per cent). Bed occupancy was 
9-5 5-9 days. 

Complications occurred in 30 per cent, the most 
common being pancreatitis in 6 cases with 1 death. 

It is concluded that endoscopic sphincterotomy offers a 
valuable alternative to surgery in the management of 
common bile duct stones. 


RzsmUAL stones in the common bile duct after 
cholecystectomy represent a major problem. The inci- 
dence of this complication varies from 2 to 14 per cent 
(1—4) and further surgery has been shown to be 
associated with greater morbidity and mortality (3, 
5, 6). For this reason alternative methods have been 
developed. 

Some of these methods rely on the presence of a T 
tube for flushing away the stone (7-12) or its track for 
instrumentation (13-15), but until 1974 surgical chole- 
dochotomy remained the only method available for the 
majority of cases. In that year Classen and Demling 
described ‘endoscopic papillotomy’ (16) and since then 
several authors have reported their experience with this 
procedure. The largest collected series of 3070 cases was 
reported by Safrany (17) with a 90-5 per cent success rate 
and an associated morbidity of 7 per cent and mortality 
of 1-4 per cent. 

The major advantages of this procedure are avoid- 
ance of general anaesthesia and laparotomy with a 
claimed saving in hospital stay and costs. This paper 
. reports the first year's experience of endoscopic sphinc- 
terotomy on a surgical unit and documents the technical 
aspects and problems that have been encountered. 


Patients and methods 

Clinical cases 

A retrospective analysis of all patients in whom endoscopic 
sphincterotomy was considered between 1 Oct. 1977 and 1 Oct 

1978 was undertaken by M. S., who had not been involved in 
their care. 

There were 40 cases (22 women, 18 men) ranging in age from 
30 to 86 years (mean 65 years). Thirty-two Tad undergone 
Soo ean) previna (4 weeks to 32 years, mean 55 
years) and 5 still had a T tube m situ. Of these, 19 had 
undergone exploration of the common bile duct at their 
original operation with removal of calculi in 13. In 14 patients 
there were serious medical contraindications to surgery, in- 
cluding the 8 who still retained their gallbladder. 


Instrumentation 

An ig ae JFB3 insulated duodenoscope attached to a 
CLE3 light source was used, The sphincterotomy knife was 
similar to that described by Classen and Demling (16) and was 
attached to an Olympus P 


D diathermy unit. Two knives were, 


used during this period, one supplied by Dus and the other 
from Erlangen (supplied by Pyser Ltd, UK). 


Patient preparation 
Patients were admitted at least 24 h before the procedure. Liver 
function tests and serum amylase were estmated before 
endoscopy and at intervals afterwards. Gentamicin 80 mg i.m. 
was given | h before endoscopy and 8-hourly afterwards for 
48h. Sedation was by a combination of pentazocine 
oH mg) and diazepam (5-30 mg) given intravenously 
od relaxation was obtain by  hyoscine-N- 
butylbromide (Buscopan) 40 mg supplemented ty glucagon 
(0 5-1 mg) when required. 

Before attempting endoscopic sphincterotomy the presence 
of a filling defect in the bile duct was confirmed by endoscopic 
retrograde cholangi apay (ERC), either through the knife or 
an examining cane, e knife was passed deep into the 
common bile duct, checked for position by ERC and then 
slowly withdrawn until half of the exposed wire was visible The 
wire was then slowly tightened whilst applying a cutting current 
(PSD setting 4-6). An effective sphincterotomy was judged to 
have been achieved when the wire was cutting easily through 
the mucosa proximal to the sphincter, usually accompanied by 
a ‘jerk’ upon the wire. Any haemorrhage was controlled by 
changing to coagulation current (PSD setting 5) without 
further tightening. 

In cases where the knife would not pass deeply into the 
papilla or separately into the common bile duct a small 
diathermy cut (‘pre-cut’) of the papilla was made to aid entry at 
a later date. 

No attempt was made to retrieve the stone at the first 
endoscopic sphincterotomy because of reported complications 
with this (18, 19). ERC was usually repeated after a weeks when 
the endoscopic sphincterotomy was completed if only a ‘pre- 
cut’ had been performed. When residual stones were present an 
attempt was made to retrieve these with either a balloon 
catheter or ‘Medi-tech’ basket, if this failed, the endoscopic 
sphincterotomy was enlarged and further ERC arranged. 


Results 

Overall 

Endoscopic sphincterotomy was attempted in only 37 
patients, in 2 a long stricture of the lower common bile 
duct was considered a contraindication and in | (a 
woman of 80 years) the duodenoscope caused a mucosal 
perforation at the cardio-oesophageal junction. 

In 4 of the 37 patients ERC was unsuccessful at the 
initial examination; in ] because the papilla sould not be 
found and in 3 because only the pancreauc duct was 
filled. Success was achieved in 1 of these patients at a 
third attempt after a "pre-cut' on the second occasion. 

Overall a total of 77 endoscopies was performed on 
these 40 patients and an effective endoscopic sphinc- 
terotomy was eventually achieved in 33 of the 37 
patients in whom it was attempted (89 per cent). 
Initial successful sphincterotomy group (Fig. 1): An 
effective sphincterotomy was achieved in 25 patients (67 
per cent) at the first attempt. Subsequently 23 were 


* Departments of Surgery, Medicine anc Radiology, 
Newcastle University Hospitals. 

Correspondence to: C. W. Venables, Department of Surgery, 
Royal Victoria Infirmary, Newcastle upon Tyre. 


fo 


- d 


VL 


` 
reassessed when a papillary tumour was diagnosed in 
one case; she had undergone endoscopic sphinctero- 
tomy fora filling defect on T tube cholangiography after 
exploration of the common bile duct. The 2 patients not 
assessedincluded a man who was allergic to the contrast 
medium. and had developed pancreatitis the first time 
and a woman of 74 who was biochemically and clinically 
cured but adjudged unfit for repeat ERC. 


Endoscopic sphincterotomy tor gallstones 19- 


was possible in 3. In 1 patient a stone was impacted in 
the ampullary opening and a diathermy 'cross cut' was 
made below this with the side of the wire; 4 weeks later 
the stone had gone and endoscopic sphincterotomy was 
performed easily. Only the pancreatic duct was entered 
in the final patient. 

There were 2 other deaths in this group, 1 from 
cardiac failure (a woman of 86) and | from cholangitis 


Session 1 E.S. (2b) 
Session 2 Clear duct Stones Tumour Not assessed 
(17) (5) Bc (2) 
ES enlarged Observed 
Session 3 Clear Stone Died Clear Stone 
ES enlarged ES enlarged 
Session 4 Stone Clear 


. 1. Detailed progress of patients who had undergone an ‘effective endoscopic 


sphincterotomy 


.S Y on the first occasion. 


Session 1 'Pre-cut' (8) 
Session 2 Clear duct(2) Stones (5) Died 
(ES) ntt as Pancreatitis 
ES (3) 'Pre-cut' Fatled 
JN repeat 
Session 3 Clear Died Clear 
{2} (ES) 


Fig. 2. Detailed progress of patients who had a ‘pre-cut’ on the first occasion. 


Clear ducts were achieved in 17 (77 per cent) of those 
. Five still had stones and attempts at retrieval 
were:unsuccessful. The endoscopic sphincterotomy was 
enlarged at this or subsequent sessions 1n 4 cases and 
only 1 patient still has a stone present, currently giving 
an overall success rate of 95 per cent. One death 
occurred in this group from renal failure unrelated to 
the procedure. 
‘Pre-cut’: Eight patients had a ‘pre-cut’ at the initial 
sess:on (Fig. 2); one of these developed severe haemor- 
rhagic pancreatitis within 24 h and subsequently died of 
a late pancreatic abscess. In this case the knife had 
repeatedly entered the pancreatic duct but the common 
bile duct had not been cannulated. 
Two patients had a clear duct at repeat ERC and the 
endoscopic sphincterotomy was completed. Five still 
had stones and an effective endoscopic sphincterotomy 


and jaundice 3 months later. This latter patient was a 
woman of 78 years who had presented with cholangits 
and jaundice from stones in her bile duct and gallblac- 
der. Endoscopic sphincterotomy was performed as ske 
was unfit for surgery and her jaundice and cholangits 
resolved after this. 


Biochemical changes 

Liver function tests: Abnormal liver function tests were 
present in 12 (out of 22) patients. Results returned o 
normal in all but 1 after endoscopic sphincterotorry. 
This patient was subsequently shown to have cirrho 1s 
on liver biopsy. 

Serum amylase (Fig. 3): Serum amylase was monitor:d 
in all patients and on 19 occasions there was a rise in 
amylase after the procedure. On 6 occasions this was 
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Fig. 3. Comparison of the changes in serum amylase after 
attempted endoscopic sphincterotomy in 13 patients who 
developed amylasaemia without clinical signs of pan- 
creatitis compared with 6 who did. 


associated with clinical signs of pancreatitis with ab- 
dominal pain and tenderness. The pattern of the 
amylasaemia was similar whether or not pancreatitis 
occurred. 


Complications 

Pancreatitis: ‘Clinical’ acute pancreatitis occurred in 6 
patients (16 per cent) and this was associated with a 
difficult (2) or impossible (2) cannulation of the 
common bile duct in 4 cases. An effective endoscopic 
sphincterotomy was achieved in 3 cases, a ‘pre-cut’ in ] 
and in 2 the procedure had failed completely. 
Septicaemia and cholangitis. A transitory ‘rigor’ occur- 
red in 4 patients, 2 of whom had severe cholangitis prior 
to the procedure. All settled rapidly on antibiotics. 
Haemorrhage: Only 1 patient bled 48 h after endoscopic 
sphincterotomy. He required a 2 unit transfusion on two 
occasions. A subsequent liver biopsy showed cirrhosis 
although his prothrombin time was normal at the time 
of endoscopic sphincterotomy. 

Death: Only ] death occurred as a direct result of 
endoscopic sphincterotomy, from the complication of 
haemorrhagic creatitis. Three other patients have 
died during follow -up but only 1 of these might have 
been prevented by surgical therapy for her gallstones. 


Bed occupancy 

An analysis of total bed occupancy for each 

. been undertaken. Five have had to be excluded as their 
hospital stay was prolonged by previous surgery or 

social problems unrelated to their illness. The mean 

hospital stay was 9-5 days (s.d. 3: 5:0 days). 


tient has _ 


Discussion 

Secondary exploration of the bile duct may be incom- 
plete in as many as 20-25 per cent of cases (6, 20) and 
some surgeons prefer to combine this with'a drainage 
procedure (e.g. choledochoduodenostomy or trans- 
duodenal sphincterotomy) to aid passage of any re- 
sidual calculi and prevent their reformation. This com- 
bined procedure results in a higher morbidity and a 
mortality of 7-7 per cent (3). Endoscopic sphinctero- 
tomy offers the advantages of the combined surgical 
procedure with a reduction in risk (4, 17, 21). The 
purpose of this paper is to detail our first year's 
experience and to describe the organizational aspects 
and workload involved when such a service is started. 
This latter aspect has received little attention in publi- 
cations on this topic to date. 

We have found that a 'pre-cut' is of assistance in 
achieving a successful endoscopic sphincterotomy at a 
subsequent session but it 15 associated with an increased 
risk of pancreatitis. For this reason it should probably 
be reserved for cases where surgical treatment is 
strongly contraindicated. 

A successful sphincterotomy was eventually achieved 
in 86 per cent of our patients resulting in a clear duct in 
72 per cent. These results are not as good as those 
reported by other authors (17, 21, 22) but are encourag- 
ing. Spontaneous stone passage occurred in 72 per cent 
after initial endoscopic sphincterotomy and residual 
stone passage was aided by the judicious use of en- 
doscopic sphincterotomy enlargement, which appeared 
to be without serious risk in our hands. This spon- 
taneous passage rate is much higher than that reported 
by many others and may be due to our waiting longer 
before reassessment. 

Stone size was never a contraindication to endoscopic 


sphincterotomy in our series although some authors ' 


suggest that it is contraindicated if the stone is over 2 cm 
in diameter. In fact in our experience the larger stones 
appear to have passed more readily than the smaller 
ones! 

Our complication rate (of 30 per cent overall) may be 
partly due to relative inexperience and partly to our 
reporting complications even when the procedure 
failed. Pancreatitis was our commonest problem and 
usually occurred when there had been difficulty in 
cannulating the common bile duct, with repeated injec- 
tion along the pancreatic duct. Clearly the possibility 
exists that this occurred through injection of bile along 
with the contrast medium. Cholangitis was never a 
serious problem possibly because of our routine use of 
gentamicin. Our case of submucosal perforation at the 
gastro-oesopha junction was most unusual and is 
the only case where this has occurred at duodenoscopy 
in this centre. 

In contrast to other authors (17, 19, 22), haemor- 
rhage was not a serious problem. The one late bleed that 
did occur was mild and is our only case of significant 
haemorrhage in 65 sphincterotomies performed to date. 
This may be due to chance or to the type of diathermy 
equipment used, the Olympus PSD unit being specifi- 
cally designed for fibreoptic endoscopy. 

Our study has confirmed that endoscopic sphinctero- 
tomy is a useful alternative to surgery with the added 
advantage of combining a drainage procedure with 
removal of the stone. However, the workload involved 
is not inconsiderable for both the endoscopist and the 
radiological department, which should be borne in mind 
when setting up such a service. We were surprised by the 
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bed occupency involved (9-5 + 5-0 days), although it is 
less than 50 per cent of that following surgical re- 
exploratioa (19-5+15-1 days in 18 patients treated in 
our unit). i 

In elderly patients or when surgery is contraindicated 
on medicet grounds, the value of endoscopic sphinc- 
terotomy 8 established. Its role in patients with a T tube 
present reznains controversial. Burhenne (23) reports a 
92 per cent success rate with extraction with a 5 per cent 
morbidity and no mortality in 162 patients. If these 
results caa be repeated in the UK then this should be 
attempted before an endoscopic sphincterotomy is 
contemplated in such cases. 
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A comparative study of methods for the prediction of 


severity of attacks of acute pancreatitis 
MICHAEL J. McMAHON, MICHAEL J. PLAYFORTH AND IAN R. PICKFORD? 


SUMMARY 

Diagnostic aded lavage was carried out in 79 

patients with acute pancreatitis, at a mean time of 7 h 

jud admission to hospital. The presence of more than 
0 ml of free neritoned! hid. brown-coloured free fluid or 

mid-straw-coloured lavage fluid was the criterion used for 

the prediction of a severe attack by lavage. 

Prior to lavage the attack was assessed as mild or 
severe by the clinician and reassessed by him at 24 and 
48 h. All attacks were uno classified as mild or severe 
by means of a simple clmical grading scheme. There were 
61 mild and 18 severe attacks (including 4 deaths). 

Initial clinical assessment correctly predicted only 39 
per cent of the severe attacks compared with a 72 per cent 
success rate for diagnostic lavage All the mild attacks 
were correctly predicted by clmical assessment but lavage 
was wrong in 3 out of 61 cases (95 per cent success rate). 

By 48 h after admission clinical assessment was com- 
parable to systems using multiple criteria im its predictive 

value, success rates being 83 per cent and 82 per cent 
respectively for prediction of severe attacks. We did not 
find either the presence of methaemalbumm in the serum 
or the presence of hypocalcaemia to be of additional value. 

Diagnostic peritoneal lavage was the most accurate 
early ueri to severity, and correctly predicted all patients 
who developed shock or died. 


ASSESSMENT of the severity of an attack of acute 
creatitis on the basis of the initial clinical features 
as been recognized as a problem (1,2,3) Early 
recognition of a severe attack may be a necessary 
preliminary to the provision of intensive management 
designed to avert death from acute shock. Such manage- 
ment is, however, both invasive and expensive, and 
clearly not appropriate to the majority of cases of acute 
pancreatitis. Thus many. attempts have been made to 
provide early prognostication of the severity of an 
attack. 

Edmondson and Berne (4) found that patients with 
severe pancreatitis developed low serum calcium levels, 
and the association between hypocalcaemia and severity 
has been verified by more recent reports (2, 5, 6). 

Northram et al. (7) showed that methaemalbumin, a 
product of haemoglobin breakdown, was present in the 

lasma of patients with ‘haemorrhagic’ pancreatitis. 

e validity of this finding has been largely confirmed, 
and the presence of methaemalbumin has been sug- 
gested as a valuable pointer to severity (8, 9, 10). 

More recently, systems have been developed to 
predict severity of acute pancreatitis using multiple 
criteria based upon clinical and laboratory features of 
the attack (11, 12). In Leeds we have had promising 
initial experience with diagnostic peritoneal lavage for 
early prediction of the severe attack (13). 

A weakness common to all orts of prognostic 
methods, however, is the failure to indicate the value of 
the method compared either with clinical assessment or 


with other methods of prognostication. In thisstudy we 
describe a series of 79 attacks of acute pancreatitis 1n 
which a prospective comparison of the prognostic value 
of clinical assessment, the presence of hypocelcaemia, 
the presence of methaemalbumin in the serum, multiple 
criteria systems and peritoneal lavage was car-ied out. 


Patients and methods 

All the patients in this series were admitted to the General 
Infirmary at Leeds between April 1975 and March 1979. A 
total of 154 attacks of acute pancreatitis were seen, the 
diagnosis being suggested by a serum amylase level higher than 
10001u and supported by the clinical progress of the patient. 

The mean age of the patients was 60 years and 61 per cent of 
the attacks were associated with gallstones. 

Diagnostic lavage was attempted in 86 patients Eut was 
unsuccessful for technical reasons in 7 of them In the 
remaining 68 attacks lavage was not attempted because the 
attack was thought to be very mild (45 attacks, all of which 
pursued a benign course) or because we did not achieve access 
to the patient early enough (22 attacks with 2 deaths). The 79 
attacks in which lavage was successfully carried out form the 
material for this study. 

As soon as the provisional diagnosis of acute pancrzatitis 
was made the zlinician decided whether he felt it would bs mild 
or severe. Diagnostic lavage was then carried out using 1 | tre of 
physiological saline. 

The presencz of one or more of three immediately discernible 
physical characteristics of the lavage fluid was used as evidence 
of a probable severe attack (13). These were: 

1. The aspiration of more than 10 ml of free peritoneal fluid 
irrespective of its colour (prior to running in the saline) 

2. Free fluid of a dark colour (‘prune juice’). 

3. A mid-straw or darker colour lavage return fluid (the 
colour of an average ‘bitter’ beer). 

More recently we have produced a colour chart to enable 
more accurate classification of free and lavage fluid (Fig. 1) 

Blood was sent to the laboratory for biochemical and 
haematological investigations on the day of admission and 
usually on each successive day Results were used to comoile 
multiple criteria similar to those of Ranson et al (11) and Imrie 
et al. (12) (Table I). The patient was reassessed by the clinician 
at approximately 24 and 48 h after admission. 

Treatment was along conventional lines except for 6 patieats 
who received therapeutic peritoneal lavage when diagnostic 
lavage revealed che presence of free peritoneal fluid wit a 
traditional ‘prune juice’ appearance. Four of these patieats 
survived the acute attack. 

When the patient was discharged from hospital or died the 
attack was graded according to clinical criteria. A severe 
attack was definec as one which resulted in any of the followiag 
features’ 

|l. More than 14 days’ hospitalization due to the pancreatitis 
(recurrent attacks excluded). 

The presence of a severe complication of acute par- 
creatis such as renal or respiratory failure, pancreatitc 
abscess etc 

3 Death. 

Methaemalbumin was measured by Schumm’s reaction (81 
and a trace was considered a positive result. Other biochemica. 
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Fig. 1. Colour chart to identify severity of acute pancreatitis using diagnostic peritoneal lavage. Arrows point to the 
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free fluid 


üghtest 


colour of the lavage return fluid or free peritoneal fluid for acceptance of a severe prediction. 


Table i: MULTIPLE CRITERIA FOR THE 
PREDICTION OF SEVERE ACUTE PANCREATITIS 


Ranson et al. (11) Imrie et al. (12) 


Miry ienien in rirni haiena r ———— PERIERE ERREUR 


On admission During the first 48 h 


Age >55 years 

Blood dextrose 
>11 mmol/l 

White blood count 
>16 10°/ 


GOT >120iu/ 
LDH > 350i.u,/I 


Arterial Po, <75 kPa 
Serum albumin 
< 32 g/l 
Serum calcium 
« 2-0 mmol/l 
White cell count 
-15x10'/ 
GOT  »1001u./ 


LDH  »6001u./1 
During the first 48 h Blood dextrose 
Fall in haematocrit >10 mmol/l 
Serum calcium Plasma urea > 16 mmol/l 
«2:0 mmol/l Age 55 years 
Base deficit >40 mmol/l 
Blood urea increase 
» 1-0 mmol/l 
Fluid sequestration 61 
Arterial Po, <7-5 kPa 
Severe disease is indicated by the presence of three or more 
factors in each case. 





and haematological estimations were those used in the routine 
diagnostic laboratory in the hospital. Calcium values were not 
corrected for changes in albumin. 


Resuits 

In each case clinical assessment immediately preceded 
peritoneal lavage and enabled a prognosis to be made 
7-0+6-7 h (mean t s.d.) after admission to hospital, and 
in the most recent 25 attacks, 5:0-- 4-6 h after admis- 


sion. All other methods of assessment required ine 
analysis of blood samples sent to the laboratory over à 
period of 2 days after admission before they could be 
fully evaluated, although in some instances an answer 

became available at an earlier stage. 

It can be seen from Table H that initial clinical 
impression was unreliable for the prediction of severity 
(only 7 of 18 cases correctly predicted), but lavage far: ed 
better, correctly predicting 72 per cent of severe attacks. 

All the patients who developed shock, including 4 
who died, were recognized as having a severe condition 
by lavage. The 5 attacks which fell into the severe 
category but which did not meet lavage criteria of 
severity are detailed in Table IH. Al these attacks were 
without the acute shock-like illness, and were graded as 
severe because of a prolonged. and in 2 cases com- 
plicated, clinical course. 

Clinical assessment was 100 per cent correct in the 
prediction of a mild attack (Table ID and lavage also 
fared well, with 95 per cent accuracy. The 3 mild attacks 
falsely recognized as severe by lavage were in E d: 
under the age of 45 years. All 3 had a benign « 
course and in each case they were included in the severe 
category because of the presence of more than 10 ml of 
pale-coloured free peritoneal fluid. 

Clinical assessment carried out after 24 h in hospital 
was more accurate, correctly predicting 73 per cent of 
the severe attacks and 98 per cent of the mild ones. After 
2 days in hospital the clinical prediction. of severe 
attacks had improved to 83 per cent accuracy and was 
again 100 per cent in predicting mildness. 

The presence of methaemalbumin in the serum was 
detected in only 4 of 14 severe attacks (29 per cent) and 
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Table H: RELATIVE ACCURACY OF DIFFERENT METHODS FOR THE PREDICTION OF SEVERITY OF 


ACUTE PANCREATITIS 


Sh 24h 





Classification of attack CA Lavage CA 





No. of correct 7/18 13/18 AS 
predictions and 
no. avallable for 
classification 

Percentage of 3994 — 7294 7394 
attacks correctly 
predicted 


Mild Percentage of 10095 95% 98% 
(n= 61) — attacks correctly 
predicted 
No. of correct 59/59 58/61 58/59 
predictions and 
no. available for 
classification 


Severe 
(n = 18) 


Time after admission 


48 
Methaem- 
Calcium albumin l 

<21] mmol/l in serum Multiple cri eria 
CA = severe zs Severe Ranson* .mrie* 
15/18 10/18 4/14 14/17 12/17 
8394 56% 29% 82% “1% 
100% 83% 88% 79% £394 
59/59 49/59 37/42 48/61 43/58 


All methods were compared to a classification of severity based upon the clinical outcome of the attack. 


* In neither of the systems utilizing multiple criteria was LDH measurement used. Severity was thus based upon the presence of 3 
out of 10 positive criteria using the system of Ranson et al. (11) and 3 out of 8using that of Imrie et al. (12). 


CA, Clinical assessment. 


Table HI: DETAILS OF 5 PATIENTS WITH 
ATTACKS OF ACUTE PANCREATITIS WHICH 
WERE CLASSIFIED AS SEVERE BUT WHICH 
WERE NOT SO RECOGNIZED BY DIAGNOSTIC 
PERITONEAL LAVAGE 





Initial 
clinical 
assessment No. of 
of days in 
Patient Aetiology severity hospital 
L. A. ? Mild 74t 
(M; 68)* 
F. A. Gallstones Mild 80i 
(F: 74) 
H. B. Gallstones Severe 298 
(F; 68) 
H. H. Gallstones Severe 18 
(F; 66) 
S. B. Gallstones Mild ]9€ 
(F; 78) 
* (Sex: age). 


t Long and complicated attack with hypocalcaemia and 
tetany, but no acute systemic illness. 

+ Never acutely ill, but slow to settle, and developed pancreatic 
abscess. 

§ Not acutely ill, but slow to return to oral feeding. 

| Rapid response to conservative therapy, then slow to return 
to oral feeding. 

* Not ein calb. very ill, but slow to return to oral feeding. - 


an uncorrected serum calcium level of less than 
2:1 mmol/l was seen in 10 of the severe attacks (56 per 
cent). Mathaemalbumin was found in 12 per cent of the 
patients with mild attacks, and a serum calcium level of 
less than 2-1 mmol/l was recorded in 17 per cent of the 
mild attacks. 

An approach using multiple criteria based upon that 
of Ranson et al. (11) predicted severity in 14 of 17 of the 
severe attacks, that is with 82 per cent accuracy. A 


similar system based upon that used by Imrie et al. (12) 
predicted severe disease in 71 per cent of attacks 
subsequently classified as severe. These systeris also 
predicted severe disease in 22 per cent and 15 per cent 
respectively of the mild attacks. 


Discussion 

We found diagnostic peritoneal lavage a simpie pro- 
cedure which takes only a few minutes to perform and 
can be carried out by the surgical resident on duty. It 
provides a measure of pain relief to many patierts and 
gives an immediate answer. If therapeutic lavage s used 
to treat severe pancreatitis, the lavage cannula can be 
left in situ when severe disease is detected, thus enabling 
therapy tocommence with a minimum of delay. We now 
carry out diagnostic peritoneal lavage within 5h of 
admission to hospital in most patients. 

One of the problems facing a comparative study of 
this type is how to classify attacks into grades of severity 
against which to judge the predictive methods. We 
deliberately chose a simple clinical classification which 
avoided any consideration of laboratory data. Any such 
arbitrary scheme suffers the weakness that apart from its 
inaccuracies, it attempts to divide a continuous spec- 
trum of disease with numerous manifestations into two 
separate groups. 

In this study we found that lavage provided a much 
more accurate prediction of a severe attack than initial 
clinical assessment of the patient. All the patients who 
died and all the patients who developed shock were 
successfully predicted by lavage, but only 3 of the 61 
mild attacks were falsely predicted. Clinical assessment 
during the first few hours of admission did not, however, 
have such a good record. The greater accuracy of lavage 
may be because this technique samples the peritoneal 
fluid before extensive absorption of its contents has 
taken place and thus before systemic effects of the 
disease have become fully manifest. 


E ud 


After 48 h the accuracy of clinical assessment had 
risen to 83 per cent for severe attacks, and by this time all 
patients who died, and all patients who developed 
shock, were obviously ill to the clinician (1 patient was 
already dead). 

Multiple prognostic criteria based upon those de- 
scribed by Ranson et al. (11) and Imrie et al. (12) 
approximated to clinical assessment in their predictive 
accuracy after 48 h had passed and also selected the 
fatal cases. Many of the factors used in these systems 
probably represent non-specific laboratory findings in 
ill patients and it was therefore not surprising that they 
appeared to offer little predictive advantage over clinical 
assessment. 

Our series differs from that of Ranson et al. (11) as we 
did not see a single severe attack of acute pancreatitis 
due to alcohol. Herein may lie another source of 
difficulty with the application of multiple criteria. In a 
separate study we have found no correlation between 
levels of GOT and severity, but a high correlation 
between levels of GOT and a gallstone aetiology of the 
pancreatitis (14). Thus many of our patients with mild 
acute pancreatitis, who were elderly and had gallstones, 
automatically scored 2 of the necessary 3 points re- 
quired to predict severity. This was the principal reason 
for the 21 per cent and 17 per cent false positive rates 
which we found in mild attacks using the multiple 
criteria. 

The poor predictive value of methaemalbumin which 
we observed is in contrast to the claims of Geokas et al. 
(9) and Lankisch et al. (10). However, Winstone (8) 
pointed out in 1965 that a maximum level of methaem- 
albumin was usually seen after the patient had been in 
hospital for 4-5 days and that negative values seen 
during the first day sometimes became positive at a later 
stage. Winstone (8) also suggested that peritoneal 
lavage may reverse a positive methaemalbumin result by 
removing the reservoir of methaemalbumin in the 
peritoneal fluid. 

A series of patients with haemorrhagic pancreatitis 
who were found to have methaemalbumin in the serum 
was reported by Geokas et al. in 1974 (9). On close study 
of this report, it became apparent that of 26 patients we 
would have called ‘severe’, only 14 were found to have 
methaemalbumin in the serum during the first 48 h of 
admission, a result which is consistent with the findings 
of the present study. 

Lankisch et al. (10) found methaemalbumin in the 
serum of 25 of a series of 62 patients with acute 
pancreatitis. Seventeen of the methaemalbumin- 
positive patients were found to have haemorrhagic 
pancreatitis at laparotomy or post-mortem exami- 
nation. Although it was concluded that methaem- 
albumin determination proved to be a valuable prog- 
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nostic parameter, no data were provided about the 
timing of the positive methaemalbumin result, and thus 
the claim is difficult to evaluate. 

We found a general correlation between hypocal- 
caemia and severe disease, but did not find hypo- 
calcaemia either reliable or valuable in its own right for 
the prediction of severity in the individual case. 

In conclusion, we found diagnostic peritoneal lavage 
to be the most useful tool by which to predict the 
severity of acute pancreatitis. lt proved an answer 
within a few hours of admission to hospital, and selected 
those patients who seemed likely to benefit from 
therapeutic peritoneal lavage. When the first 48 h of 
admission were considered, clinical assessment of the 
patient was as reliable as the evaluation of multiple 
criteria, and more reliable than either the presence of 
methaemalbumin in the serum or hypocalcaemia. 
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Present concept of the Belsey mark IV procedure in 
gastro-oesophageal reflux and hiatus hernia 


S. V. SINGH* 


SUMMARY 

One hundred patients with gastro-oesophageal reflux and 
hiatus hernia were treated at the North Middlesex 
Hospital, Regional Cardiothoracic Centre, between 1968 
and 1969. All patients received surgical treatment by the 
Belsey mark IV technique with no significant compli- 
cations. The 9-10 year follow-up has shown a recurrence 
rate of 10 per cent. The majority of recurrences occurred 
within 2 years of the initial operation. Seven of these 
recurrences had excellent results after a second mark IV 
repair. The improved quality of life in the successful cases 
was dramatic. This series indicates that a left trans- 
thoracic mark IV type of repair is a safe and reliable 
procedure and gives excellent results with relief of 
symptoms. 


GASTRO-OESOPHAGEAL reflux in hiatus hernia is as- 
sociated with incompetence of the oesophagogastric 
junction. Code et al. (1) and Ingelfinger (2) have clarified 
the important physiological mechanism of this ana- 
tomical site and shown that this functional sphincter 
works more efficiently when it is situated below the 
diaphragm. The acute angle of entry of the oesophagus 
into the fundus of the stomach also aids in the preven- 
tion of reflux. Hiatus hernia, and gastro-oesophageal 
reflux are not necessarily coexistent; reflux can occur in 
the absence of hiatus hernia (3) and patients with hiatus 
hernia do not necessarily experience reflux. 

Many operative techniques have been devised to 
repair hiatus hernia. Those described by Sweet (4). 
Harrington (5), Allison (6) and Lortat-Jacob and 
Robert (7) provide good anatomical reduction of the 
hernia but are insufficient to prevent reflux. Collis et al. 
(8) and Boerema and Germs (9) both described methods 
for creating an intra-abdominal segment of oesophagus 
by anchoring the gastro-oesophageal junction beneath 
the diaphragm. Belsey (10) and Nissen (11) were among 
the early workers who identified the need to prevent 
gastro-oesophageal reflux and independently developed 
the use of stomach wrapped around the intra- 
abdominal oesophagus in order to create a valve 
mechanism. In 1955 Belsey developed the technique of 
his ‘mark IV’ repair in Frenchay Hospital, Bristol. This 
operation is designed to repair the hernia as well as to 
prevent reflux (12). The technique includes complete 
reduction of the hernia, creation of an acute angle of 
entry of the oesophagus into the stomach, restoration of 
an abdominal segment of oesophagus and creation of a 
posterior buttress by secure approximation of the two 
sides of the right crus of the diaphragm behind the 
oesophagus. The operation is usually carried out 
through a left posterolateral thoracotomy in the sixth or 
seventh interspace. The incidence of concomitant ab- 
dominal disease has not been high enough to justify an 
abdominal approach. If a reason for entering the 
peritoneal cavity is found at operation the thoracotomy 
incision can be extended into the abdomen with excel- 
lent exposure. 


This paper reviews the long term results in 100 
patients who underwent the Belsey mark IV operation 
for hiatus hernia between 1968 and 1969 at the North 
Middlesex Hospital, London. 


Patients and methods 
There were 34 men and 66 women with an age range between 20 
years and 70 years (mean 51 years). The various types. of hernia 
are listed in Table I. 
TABLE I: TYPE OF HIATUS HERNIA 

Type of hernia No. of cases 


Sliding hiatus hernia 





Small size 43) 
Moderate size 18, 9l 
Large size 30) 
Para-oesophageal hernia 6 
Mixed hiatus hernia 3 
(composite type) 
Total 100 


Table H: SYMPTOMS IN 100 PATIENTS WITH 
HIATUS HERNIA 


Para- 
Sliding oesophageal Composit: 
hernia hernia hernia Total 
Symptoms (7= 91) (nu = 6) {a = 3) (100) 
Heartburn and 70 4 2 76 
indigestion 
Nausea and 28 — — 28 
vomiting 
Epigastric pain 56 2 58 
Regurgitation 39 i — 40 
Shoulder and 6 — — 6 
arm pain 
Angina-like pain 5 — — S 
Dysphagia and 8 em 8 
choking 
Haematemesis 3 2 c J 
Melaena 2 l i 4 
Breathlessness 6 3 P 11 
Palpitation — l l 2 
Cough 4 } 2 7 
Anaemia 4 2 - 6 
Pneumonitis 2 — 2 4 
(recurrent) 
Postural 76 2 2 80 
aggravation 





The most common symptoms in patients with sliding hiatus 
hernia were heartburn, epigastric pain and regurgitation while 
in para-oesophageal hernia, dyspnoea and a feeling of oppres- 
sion were common (Table II), The duration of the symptoms is 
shown in Table IH. All patients underwent preoperative 
oesophagoscopy in order to assess the presence and extent of 
* Regional Cardiothoracic-Surgical Unit, North M ddlesex 
Hospital, Edmonton, London. 

So to: The London Chest Hospital, London 


oesophagitis (Table IV) as well as radiography of the oeso- 
phagus and stomach to demonstrate the hiatus hernia. In 97 
patients surgery was indicated because of severe discomfort 
caused by gastro-oesophageal reflux. While in 3 patients (2 
with large para-oesophageal hernias and | with a large mixed 
type of hernia) surgery was indicated because of the danger of 
obstruction and compression of intrathoracic viscera in the 
absence of symptoms. 

All patients have been carefully followed up and seen 3- 
monthly, 6-monthly and then annually after operation and any 
patient with postoperative symptoms was checked by a barium 
oesophagogram. 


Results 

There were no operative deaths. Three patients died of 
unrelated conditions (one of carcinoma of the lung, one 
of carcinoma of the thyroid and the third of carcinoma 
of the stomach). The remaining 97 patients have been 
followed up for 9-10 years. Table V shows the early 
postoperative complications that developed in 12 
patients all of whom made satisfactory recovery. Eight 
patients developed a recurrence causing symptoms and 
2 patients developed a symptomless recurrence shown 
only by radiology. The majority of recurrences occurred 
within 2 years of the initial operation. Seven of the 8 
recurrences with symptoms underwent a second mark 
IV repair and had excellent results from the second 
operation. No recurrence in these repeat cases has so far 
been seen. 


Discussion 

The success or failure of any operation can be assessed 
only in the light of the objective of that operation. Asthe 
symptoms and complications of hiatus hernia are due to 
gastro-oesophageal reflux, the objective of the Belsey 
mark IV repair is prevention of reflux in addition to 
hiatus hernia repair. 

The gastro-oesophageal reflux is prevented by several 
mechanisms, including a possible intrinsic mechanism 
in the lower oesophagus, the string-like action of the 
hiatal musculature, the intra-abdominal segment of the 
oesophagus, the valve-like action of the mucosal fold at 
the oesophagogastric junction and the acute angle of 
entry of the oesophagus into the stomach. The most 
important single factor in prevention of reflux is the 
terminal oesophageal sphincter mechanism. If one can 
anchor this mechanism below the diaphragm, reflux will 
be prevented and this has been achieved by the mark IV 
technique. In the mark IV procedure a variation of 
fundoplication has been. used. In this technique the 
mobilized fundus of the stomach is sutured to the left 
border of the oesophagus as a partial wrap, creating a 
valve-like effect which prevents gastro-oesophageal 
reflux yet permits voluntary eructation of swallowed air 
and vomiting if necessary. Urschel and Paulson (13) 
suggested that the physiological success of the Belsey 
operation in the correction of reflux may be attributed 
to the restoration of a long length of oesophagus and the 
lower oesophageal sphincter to an intra-abdominal 
position with restoration of the acute angle and con- 
struction of a valve-like action at the oesophago- 
gastric junction. 

Belsey and Skinner (10) have claimed the following 
advantages for the thoracic approach. First, in order to 
create an intra-abdominal segment of oesophagus with- 
out tension, the oesophagus must be mobilized up to the 
level of the lung root and this can only be achieved by a 
thoracic approach. Secondly, in severe oesophagitis the 


Belsey mark IV procedure — 27 


Table Ill: DURATION OF SYMPTOMS AT THE 
TIME OF OPERATION IN 100 PATIENTS WITH 
HIATUS HERNIA 


Duration of symptoms Males Females Total 
1-6 mth à 6 9 
7 mth-1 yr 7 9 16 
l yr-2 yr 7 7 i4 
2 yr-3 yr 9 13 i8 
3 yr-5 yr 6 13 19 
More than 5 yr 6 18 24 
Total 34 66 100 


Table IV: FINDINGS AT OESOPHAGOSCOPY IN 100 
PATIENTS WITH HIATUS HERNIA 


Findings Cases 
Normal 4 
Oesophagitis 
Mild oesophagitis 70 
Ulcerative oesophagitis 7 
Mural fibrosis 2 
Stricture Nal 
Associated tumour Nu 
Congenital short cesophagus Nil 


Table V: EARLY COMPLICATIONS IN 100 
PATIENTS TREATED WITH BELSEY MARK IV 


REPAIR 
Complications No. Treatrent 
Post-thoracotomy 4 Resolved with heat 
neuralgia treatment | 
Deep vein thrombosis 2 Resolved with anti 


coagulation therapy 
Subsided with antibiotics 
Treated successfully 
Resolved with repeated 
dilatation 


Wound infection | 
Myocardial infarction i 
Dysphagia with solid food = 4 





extent of secondary shortening can only be ade- 
quately assessed at thoracotomy and a decision made as 
to whether repair by the mark [V principle is indicated 
or whether another procedure such as resection is 
necessary. Thirdly, in recurrent hiatus hernia the mobi- 
lization of the oesophagus is easier by a thoracic 
approach. Lastly, in obese patients it gives better 
exposure. 

Urschel and Paulson (13) have reported excellent 
success with the Belsey repair, experiencing a 2 per cent 
recurrence rate of anatomical hernias and a ? per cent 
recurrence of reflux. Orringer et al. (14) have reported 
the long term results of the mark IV procedure with a 
recurrence rate of 5:9 per cent in patients operated on by 
consultant staff and a recurrence rate of 14-5 per cent in 
patients operated on by house staff. Skinner et al. (15) 
have reported a recurrence rate in adults of 6 per cent 
and in children of 15 per cent. Our experience confirms 
these good results. 


Conclusion 

Our experience indicates that the transthoracic mark IV 
procedure permits a repair that is safe and reliabie. It 
gives excellent long term results with complete symp- 


tomatic relief and permanent elimination of 
complications. 
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Clinical results of 229 patients with duodenal ulcer 1-6 


years after highly selective vagotomy 
H. O. ADAMI, L. K. ENANDER, C. INGVAR AND B. RYDBERG* 


SUMMARY 

The aim of this study was to assess the clinical results after 
highly selective vagotomy (HSV) when used routinely at a 
district general hospital. A total of 229 patients with 
chronic duodenal or prepyloric ulcers was included in a 92 
per cent complete follow-up 1-6 vears after an elective 
HSV without drainage. There was no postoperative 
mortality, and the frequency of postoperative compli- 
cations was low. Transient dysphagia and early fullness 
each occurred in about a quarter of the patients, whereas 
persistent dumping was found only in 1-3 per cent and 
diarrhoea in 2-2 per cent of the patients. Recurrent ulcer 
was diagnosed in 12-7 per cent of the patients, but this 
figure decreased to 9:3 per cent after exclusion of one of 
the 24 surgeons involved. The overall clinical results 
according to the modified Visick classification were 
recorded as excellent or very good in 70 per cent and 
unsatisfactory in 20 per cent. The failures were almost 
exclusively due to a proved or suspected recurrence or to 
gastric retention, and further operations have been per- 
formed on 27 of these patients. After reoperation only 8 
patients (3-5 per cent) remained failures according to the 
patient's own judgement at the time of follow-up. 

The recurrence rate in this study was considered 
disquietingly high with regard to the short observation 
time. However, other obvious advantages of the method 
and the possibility of improved results after adjustment of 
the surgical technique were considered to justify continued 
use of HSV as a routine procedure. 


WirH few exceptions, the clinical results of highly 
selective vagotomy (HSV) have been studied in patients 
operated upon by one or a few surgeons, specially 
interested in gastric surgery. In these studies there has 
been general agreement as to the advantages of HSV in 
terms of a low or negligible postoperative mortality (1) 
and a low incidence of diarrhoea and dumping (2-4). 
Some studies have also shown a very low incidence of 
recurrent ulcers at short term follow-up (5-7). 

Our present investigation, like our previous one (8), 
was performed to study whether the favourable results 
of HSV reported by others could be achieved even when 
the method was used routinely in a district general 
hospital by surgeons with widely varying surgical 
experience. Special interest has been paid to the recur- 
 rences with respect to frequency, location, time after 
surgery and to differences in clinical results between the 
surgeons involved. Although the definitive answer to 
these questions obviously requires a longer observation 
time, this early follow-up was considered important 
since a high recurrence rate should incite efforts to 
improve the technique, to restrict the number of sur- 
geons performing HSV or to abandon the technique. 


Patients and methods 

During the period November 1971 to December 1976, 249 
patients with chronic duodenal or prepyloric ulceration 
without symptomatic or radiological pyloric stenosis were sub- 
mitted to elective HSV without drainage. In all, 229 (92 per 
cent) of these 249 consecutive patients were available for 
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follow-up during the spring of 1978. Eight patients (3 per cent) 
had died of intercurrent diseases and 12 (3 per cent) could no: 
be traced or refused repeated postal requests to participate in 
the investigation. The age distribution of the 229 included in 
the present study is shown in Fig. 1. 

All patients had ulcer disease not controlled by medical 
treatment, Sixty-eight per cent had more than 5 years’, 41 per 
cent more than 10 years’ and 16 per cent more than 20 years’ 
history of ulcer disease. One or several episodes of bleeding 
ulcer could be confirmed in 36 per cent and a previous ulcer 
perforation in 8 per cent of the patients. Chronic ulcer disease 
involving the duodenal bulb was confirmed in 186 patients. In 
43 patients the ulcer and/or deformity was restricted to the 
pylorus and prepyloric region but gastric secretory studies 
indicated duodenal ulcer disease. 

In conjunction with the HSV, cholecystectomy was per- 
formed in 19 patients, fundoplication by Nissen's method for 
hiatal hernia in 2 patients and repair of an abdominal wall 
incisional hernia in 2 patients. The operations were performed 
by all 24 surgeons considered competent for gastric resection 
during the period of investigation. Five surgeons performed 70 
per cent of the operations and the remaining 19 surgeons 
contributed less than 10 operations each. 

The operative technique differed in some respects from 
standard (9). The main vagal trunks were not isolated, The 
skeletonization started at the distal part of the crow's foot, 
saving at least one of two visible nerve branches supplying the 
antrum. The posterior nerve of Latarjet was visualized by an 
incision in the major omentum. During the first 2 years of this 
study the proximal dissection only included a circular dissec- 
tion around the cardia without systematic skeletonization of 
the gastric fundus. After that period the dissection was 
extended to the most distal part of the oesophagus and in most 
cases the outer muscle layer was also divided as suggested by 
Hedenstedt (10). In addition, the gastric fundus was then 
skeletonized until the cranial pole of the spleen was cleared in 
the field. 

At the follow-up all records and reports from X-ray barium 
meals and endoscopic examinations were studied and each 
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patient answered a comprehensive questionnaire concerning 
their pre- and postoperative history. They were also asked to 
evaluate their own postoperative condition according to the 
modified Visick classification defined by Goligher et al. (11). 
Whenever the questionnaire was difficult to interpret the 
information was supplemented by personal interview. All 
patients with a proved recurrent ulcer and those who had been 
reoperated upon because of suspected recurrence or retention 
were referred to Visick category IV, irrespective of their own 
subjective classification. 

Reliable results of secretory studies after insulin stimulation, 
used to assess the completeness of the HSV, were available only 
in patients operated on after 1974 and will be analysed in a 
subsequent study. 


Results 

As a result of intraoperative damage splenectomy was 
necessary in 5 cases. In 4 patients the distal portion of 
the oesophagus was unintentionally perforated. The 
perforation was oversewn and the patients treated with 
a nasogastric tube for 3-4 days. The postoperative 
course in these cases was uneventful. 

There were no deaths in the postoperative period, 
either after the initial operation or after any of the 
reoperations described below. Postoperative compli- 
cations occurred in 13 patients (5-7 per cent), 3 of whom 
were reoperated upon, 2 due to intra-abdominal bleed- 
ing and | due to a rectus sheath haematoma. One 
patient developed an empyema of the left pleura without 
overt perforation of the oesophagus. The other 9 
patients had mild pulmonary complications or wound 
infections, in most cases without significant influence 
on the postoperative course. There was no case of 
avascular necrosis of the lesser curve. 

Transient postoperative dysphagia and early fullness 
after meals each occurred in 26 per cent of the patients 
but seldom lasted for more than 6 months. Dumping of 
moderate severity could be traced in 3 cases (1-3 per 
cent) but none of these patients had sought medical 
advice for their discomfort. Five patients (2-2 per cent) 
suffered from mild or moderate diarrhoea and a connec- 
tion with the vagotomy could not be excluded. The 
diarrhoea was not disabling in any of them. 

At the time of follow-up a recurrent ulcer had been 
diagnosed in 29 patients (12:7 per cent), 15 of whom 
were reoperated upon (Table I). When the recurrences 
were related to the individual surgeons (Table IT) the 
frequency did not differ significantly, with one excep- 
tion. This surgeon contributed with 10 proved recur- 
rences in 24 operated patients. There was no indication 
that these patients were selected with respect to severity 
of ulcer disease or ulcer localization. If these 24 cases 
were excluded from the material, the rate of proved 
recurrences decreased to 9:3 per cent (19/205). 
Recurrent ulcer was suspected in a further 12 patients 

(5:2 per cent) in whom no ulcer could be confirmed at 
X-ray, endoscopic examination and/or reoperation. 
Ten of these patients had epigastric discomfort suggest- 


Table t: OCCURRENCE OF PROVED AND 
SUSPECTED RECURRENT ULCER 1-6 YEARS 
AFTER HSV 








Total 
No. No. not —————— 
reop. reop. No. % 
Proved recurrences 15 i4 29 127 
Suspected recurrences 7 5 12 32 
Total 22 19 4] 17-9 


ing a recurrent ulcer while one of them had anaemia and 
occult gastrointestinal bleeding and another had overt 
haematemesis without pain. 

In Fig. 2 the recurrences are related to the observation 
time. They were not characterized by early occurrence 
after the operation but seemed randomly distributed 
during the observation period. Three of the recurrences 
were located in the gastric angulus and 24 in the 
juxtapyloric region or the duodenal cap. In 2 patients 
there was a concomitant duodenal and antral 
recurrence. 

The results according to the modified Visick classifi- 
cation are shown in Table III. Seventy per cent of the 
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Fig. 2. Proved recurrences related to the observetion time. 


Table Il: CLINICAL RESULTS AND RECURRENCES 
RELATED TO THE INDIVIDUAL SURGEON 


Proved 

No. of % Visick recurrences 

Surgeon operations gradelorll No % 
A 61 75 4 6-6 

B 24 50 lO 44-7 

C 28 75 4 7: 
D 13 62 2 15-4 

E 28 64 3 10-7 
F* 75 72 8 10-7 
Total 229 29 12-7 











* Nineteen surgeons performing less than 10 HSV each. 


Table HI: CLINICAL RESULTS ACCORDING TO 
THE MODIFIED VISICK CLASSIFICATION 





Category No. of patients Uo 
J Excellent 84 37 
IH Very good 73 33 
IH Satisfactory 24 10 
IV |. Unsatisfactory* 46 20 


a TERRARIUM ni et Rite le NR 


* Including all patients with recurrent ulcer and/or 
having a second operation irrespective of sub ective 
classification. 
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Table IV: SURGICAL TREATMENT OF 27 PATIENTS REOPERATED UPON AFTER HSV 


TNI me i anii i e e Mg e p IH tt I P RANA A A ar A s 


Indication Re-PCV TV + PP 
Proved recurrence 4 l 
Suspected recurrence 5 l 
Retention -— i 
Total 9 3 


* Ligation of bleeding ulcer. 
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TV + BI BI BH PP Other? Total 
"n 1 1 
- ` l 3 "m s 
] 4 6 


Surgical procedure 


PCV, Parietal cell vagotomy; TV, truncal vagotomy: PP, pyloroplasty; BI, Billroth I; BH, Billroth H. 


patients were entirely or almost without symptoms 
(Visick grade I and II), 10 per cent had moderate 
symptoms (grade IH) and in 20 per cent the results were 
assessed as unsatisfactory (grade IV). 

Of the 27 patients operated on again—and thus 
included in the Visick category IV—15 had a proved 
recurrence, 7 a suspected recurrence and 5 suffered from 
gastric retention (Table IV). In 9 patients a further HSV 
was performed. Two of these patients were subjectively 
in Visick category I and 4 in category Il after the 
reoperation. The remaining 3 patients required a third 
operation due to gastric stasis (2 cases) and recurrent 
ulcer (1 case). 

If the reoperated patients were reclassified according 
to their symptoms at the time of follow-up, 11 were in 
category Í, 13 in category II, 2 in category III and 1 in 
category IV. According to the subjective judgement in 
the questionnaire only 3-5 per cent (8 patients) have 
remained therapeutic failures whereas 82 per cent are in 
Visick category I or II. 

Information concerning weight before surgery and at 
follow-up was available in 194 of those patients oper- 
ated upon once only. The distribution of weight changes 
is shown in Fig. 3, the mean difference being an increase 
of 1-6 kg. 


Discussien 

From previous reports it seems obvious that HSV has 
definite advantages when compared with conventional 
ulcer surgery with respect to immediate postoperative 
complications and to side effects such as diarrhoea and 
dumping. Our present study definitely suggests that 
these advantages can also be achieved when the method 
is used as a routine procedure by many surgeons at a 
district general hospital. The lack of significant weight 
loss in our cases might also suggest that long term 
metabolic sequelae will be less common after HSV than 
after gastric resection or truncal vagotomy. 

In this study the recording of postoperative symp- 
toms and the clinical classification according to Visick 
were based mainly on answers to a questionnaire, A 
personal interview might be considered better for this 
assessment. However, in an uncontrolled study like ours 
we considered a judgement by the patient himself, 
expressed in a comprehensive questionnaire, to have the 
advantage of eliminating any unconscious bias on the 
part of the investigators. The combined use of hospital 
records and a questionnaire also makes an under- 
estimate of the recurrence rate highly unlikely in a 
medical system such as the Swedish, where all people 
within a defined geographical area are referred to the 
same hospital. 

According to the modified Visick classification the 
results were excellent or very good in 70 per cent of the 
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Fig. 3. Distribution of weight change from the time of HSV 
to follow-up in 194 patients not needing a second 
operation. 


patients. This figure is in agreement with the results 
reported after truncal vagotomy, gastric resection (4) 
and also some studies after HSV (3, 4), whereas signific- 
antly better results have been reported by some other 
authors after this latter procedure (2, 7). 

In our study, as in that by Kronborg and Madsen (3), 
20 per cent of the patients were classified as therapeutic 
failures (Visick category IV), mainly due to recurrences. 
It has been stressed as an advantage of HSV that it is 
possible to use all traditional methods in these patients if 
a further operation is indicated. Our experience also 
shows that very good final results can be achieved, as 24 
of 27 patients having a second operation were finally 
classified in Visick category I or Il. A further HSV is, 
however, in our opinion often difficult to perform 
without damage to the nerves of Latarjet with sub- 
sequent gastric stasis and it should therefore be re- 


recurrence rate after ulcer surgery requires a long 
observation period. Our present follow-up was there- 
fore primarily aimed at finding out if our early recur- 
rence rate was too high to justify the continued use of 
HSV as a routine procedure by surgeons not specially 
trained. We did not expect to achieve the very low 
recurrence rate of about 2 per cent which has been 
reported by some surgeons (2, 6. 7). On the other hand. 
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by a thorough technique we tried to avoid the very high 
early recurrence rate reported by other authors (3, 12). 
The figure of 12-7 per cent in this study was considered 
to be disquietingly high. In addition, we were not able to 
confirm that recurrent ulceration after a vagotomy 
characteristically occurs early (6, 13). 

It should, however, be underlined that HSV per- 
formed by one of the surgeons involved resulted in an 
extremely high recurrence rate (42 per cent). If this 
surgeon, who might be considered not representative, 
was excluded from the series, the frequency of proved 
recurrences decreased to 9-3 per cent. The observation 
that the recurrence rate did not differ considerably 
between the other more experienced surgeons and the 
group of 19 each of whom performed less than 10 of the 
operations was unexpected, but might reflect the fact 
that most surgeons were instructed by the same surgeon 
and that the operative technique was therefore highly 
standardized. We believe that the recurrence rate in our 
series is higher than in some other recent reports (4, 14) 
primarily because of a less radical clearing of the lower 
oesophagus. The importance of a meticulous and 
extended oesophageal skeletonization was recently 
supported by Kronborg et al. (15) and Johnson and 
Baxter (16). 

Present data seem to indicate a thorough proximal 
dissection to be of much greater importance for the 
outcome than the choice of distal starting point for the 
skeletonization. The recurrence rate has in fact never 
been shown to be related to the distance of antrum left 
innervated (4) and there are no definite results suggest- 
ing an advantage of peroperative determination of the 
corpus-antral border (2). We have left only one or two 
visible branches to the antrum; this might have con- 
tributed to the 5 cases of retention and 5 recurrent ulcers 
in the stomach. We have therefore changed our attitude 
in favour of preserving antral motility by a less radical 
dissection at the crow's foot. 

In conclusion, it is our experience from this study that 
to achieve the favourable results after HSV reported by 
some authors, with a recurrence rate equal to or even 
lower than that after conventional ulcer surgery, re- 
quires a meticulous technique which is difficult to 
achieve without special training. It therefore seems to us 
very important that every surgeon performing HSV 
maintains continuous personal control of his results and 
strives to improve them. The finding that recurrences go 
on appearing even several years after operation strongly 
underlines the necessity of a long and thorough follow- 
up in the definitive evaluation of HSV as a routine 


procedure in the surgical treatment of chronic duodenal 
ulcer. 
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The management of childhood intussusception in a district 


hospital 
D. F. M. THOMAS 


SUMMARY 
Fifteen out of 34 infants with intussusception admitted to 


a district hospital were found to require resection of 


gangrenous bowel or an anatomical lead point. This 
resection rate (44 per cent) is considerably higher than 
those reported from specialist centres which rely on 
hydrostatic reduction as their primary form of treatment. 
The difference is probably a reflection of the greater 
proportion of late cases seen in a district hospital. 
Complications were virtually confined to those children 
who had undergone resection and it is concluded that 
earlier referral to hospital is the single factor most likely 
to reduce morbidit y. Operative management is advocated, 
although barium enema is a safe valuable adjunct to 
surgery. 


Despite the development of regional centres for 
paediatric surgery in the United Kingdom, common 
emergencies like intussusception continue to fall within 
the realm of the general surgeon working in a district 
hospital. This paper examines the presentation and 
management of intussusception in one district 
hospital—the Royal United Hospital, Bath—with par- 
ticular reference to the role of barium enema hydrostatic 
reduction. In the first 7 years (1971-8) since barium 
enema reduction became readily available in Bath there 
were 34 proved cases of intussusception. Twelve child- 
ren underwent preoperative barium enema and 22 were 
managed by surgery alone. When barium reduction had 
been employed it was with the objective of confirming 
the diagnosis and reducing the intussusception to the 
right iliac fossa to permit the use ofa grid-iron incision if 
desired. Regardless of the apparent success of any 
reduction, it was universal policy to inspect the bowel at 
operation to confirm viability and exclude any ana- 
tomical lead point. 


Patients and methods 
Details of the cases comprising this series are contained in 
Table I. 


Barium enema reduction 

Clinical evidence of peritonitis or the presence of free gas on the 
preliminary plain X-rays was the only absolute contraindi- 
cation to the technique, but in practice it was reserved for 
children with a duration of symptoms of 24 h or less. Technical 
points included the use of dilute barium, a column pressure not 
exceeding | m, the avoidance of abdominal palpation and a 
time limit of 30 min. Centres which rely on hydrostatic 
reduction as the primary mode of treatment insist that the 
reduction is only deemed complete when barium has been 
demonstrated to reflux freely into the small intestine. In Bath 
the technique, was used as an adjunct to surgery and the 
examination was terminated when the apex had been reduced 
to the caecum. Using this end point, reduction was complete in 
4 cases out of 12, incomplete in 5 and failed in the remaining 3. 
Incomplete reduction was, nevertheless, adequate to permit the 
use of a grid-iron incision. Two children were found at 
operation to have non-viable bowel and both were in the "failed 
reduction’ group. No complications of any sort were en- 
countered and no negative barium enemas were performed. 


Table 1: CLINICAL FEATURES IN 34 CASES OF 
INTUSSUSCEPTION 


No. of cases Frequency 








{n = 34) (V9) 
Sex 
Male 2t 76 
Female 8 24 
Clinical findings 
Abdominal mass 20 59 
Rectal bleeding 22 65 
Duration of history 
24 h or less 16 47 
More than 24 h i8 53 
Anatomical lead point 8 24 
Meckel's diverticulum 6 
Duphcation cyst | 
Intestinal polyp 
Non-viable intestine 7 20 
Resection required (lead point 15 44 
or non-viable intestine) 
Average age 
With anatomical lead point Syr 1 mith 


Without anatomical lead point 2 vr O mth 
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Surgery 

Incision: A right paramedian or midline was by far the mos! 
popular incision and a grid-iron was used on only 8 OCCASIONS 
In 5 cases the grid-iron was chosen in the light of barium enema 
findings but it was also used for 3 children thought to have 
acute appendicitis who had not undergone a barium exami- 
nation. On the occasions when it was used the grid-iron incision 
afforded adequate access and did not have to be abandoned for 
any reason. 

Operative findings and procedure: Eight children were found to 
have an anatomical lead point, whilst a further 7 requirec 
resection of non-viable bowel. Thus, some form of resection 
was performed in 15 out of 34 patients (44 per ceni). 
Appendicectomy was carried out in 22 cases (65 per cent). 


Results (Table II) 

With one exception (a hypertrophic scar) compli- 
cations only arose when some form of resection had 
been performed through a paramedian or midline 
incision. No child required reoperation. The mean 
length of hospital admission after uncomplicated reduc- 
tion was 5 days whereas those children who had 
undergone a resection were in hospital for, on average. 9 
days. There were no deaths in this series. 

The correct preoperative diagnosis was made on 
clinical grounds alone in 26 patients (76 per cent). In 1 of 
the remaining 8 cases the correct diagnosis was made 
only after the barium enema. Seven children underwent 
surgery on the basis of an uncertain or erroneous 
diagnosis and in one instance operation was delayed by 
48 h and gangrenous bowel was discovered at laparo- 
tomy. The accuracy of clinical diagnosis was higher in 
* Royal United Hospital, Bath. 
Correspondence to: The Hospital for Sick Children, Great 
Ormond Street, London WCIN 3JH. 
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Table H: OPERATIVE DETAILS AND 
COMPLICATIONS (34 CHILDREN) 


Procedure Incision Complications 
Reduction without Grd- 0 Nil 
appendicectomy iron 
{n = 7) Para- 7 l (hypertrophic scar) 
median* 
Reduction with Grid- 7 Ni 
appendicectom y iron 
(n = 12) Para- 5 Nil 
median* 
Resection without Grid- 0 Nil 
appendicectomy iron 
(n = 5) Para- S 3 (wound infection; 
median” incisional hernia; 
aspiration 
pneumonia) 
Resection with Grid- 1 Ni 
appendicectom y iron 
(n = 10) Para- 9 | (septicaemia) 
median* 


e t a E n i tttm ttem 


* Paramedian or midline. 


the group undergoing barium enema, which suggests 
that in Bath the technique was used more for its 
therapeutic than for its diagnostic value. 


Discussion 

A series of 34 patients representing 7 years' experience 
of intussusception in a district hospital is small by 
comparison with some of the recently published reports 
from large children's hospitals, e.g. Denver—344 cases 
in 30 years (1); Stockholm —288 cases in 20 years (2): 
Glasgow—288 cases in 10 years (3); Cincinnati—81 
cases in 5 years (4). Nevertheless, certain well- 
recognized features such as the male preponderance and 
the bimodal age distribution associated with the pre- 
sence or absence of an anatomical lead point are 
present. The striking difference lies in the incidence of 
anatomical lead points (24 per cent) and non-viable 
bowel (20 per cent) when compared with respective 
figures of 6 per cent and 7 per cent derived from the four 
series quoted above. 

In paper from Stockholm (2) the duration of symp- 
toms in 288 cases was recorded (Table III) and it is 
evident that the children were admitted to hospital very 
much sooner than was the case in Bath. Whilst the 
greater frequency of non-viability in Bath can be 
explained on the basis of later referral, why should the 
incidence of anatomical lead points be so much higher? 
One factor may be the unrepresentative nature of a 
small series. Another possibility is that "idiopathic 
intussusception— possibly related to viral adenitis—is 


genuinely less common in a rural district such as Bath 
than in the large urban areas served by specialist 
children's hospitals. A further explanation lies again in 
diagnostic delay. If we assume that intussusception due 
to a fixed anatomical lead point does not undergo 
spontaneous reduction, the relative proportion of these 
cases will rise if delay is 'selecting out' children whose 
intussusception has undergone spontaneous reduction. 
Nixon and O'Donnell (5) state that 'spontaneous reduc- 
tion of intussusception probably occurs more often than 
is realized'. Factual evidence that this is the case in 
association with mesenteric adenitis has been provided 
by Dennison and Shaker (3). Whilst certainly not 
wishing to advocate delay, it is interesting to speculate 
that many of the children with short histories who 
undergo easy hydrostatic reduction in specialist centres 
might, if left, have experienced spontaneous reduction. 

Although good results from hydrostatic reduction 
alone are reported from some specialist centres, the 
general surgeon would be well advised to exhibit caution 
in translating these results into his own practice. The 
pattern of referral in these centres differs considerably 
from that of the average district hospital in the United 
Kingdom. The finding that almost half the children with 
intussusception admitted to hospital in Bath required 
some form of resection surely vindicates that hospital's 
policy of operating on every child. 

A barium enema is, nevertheless, a valuable adjunct 
to surgery. It should enable the diagnosis to be made in 
every case except the relatively uncommon ileo-ileal 
intussusception (which should be diagnosed by evidence 
of intestinal obstruction on the preliminary plain X- 
rays). Twenty-four per cent of cases in this series were 
incorrectly diagnosed and in one instance surgery was 
delayed by 48 h as a result. If we are to advocate earlier 
referral (when the clinical diagnosis may be less 
straightforward), the prospect of reduced morbidity 
should not then be lost through diagnostic delay in 
hospital. A degree of hydrostatic reduction is possible in 
most cases and in turn this should permit the use of a 
grid-iron or transverse incision, which heals well and is 
cosmetically preferable to a paramedian or midline 
incision. There is no evidence that appendicectomy 
imposes any additional risk and it should certainly be 
performed when a grid-iron incision has been used. 

There were no deaths in this series and the average 
mortality in the four series quoted (1—4) is 1-8 per cent. 

Skilled management of pre- and postoperative 
paediatric fluid and electrolyte requirements has prob- 
ably been the most important factor in the reduction of 
mortality in recent decades (3). Since few general 
surgeons or their junior staff have acquired these skills 
the cooperation of paediatrician colleagues should be 
sought before operation. 


Table I: INTUSSUSCEPTION—FEATURES OF PRESENTATION IN TWO HOSPITALS 


Duration of symptoms Rectal 
Hospital «6h «24h bleeding 
Children's hospital, 40% 77% 16% 
Karolinska Sjukhuset, 
Stockholm, Sweden* 
Royal United 11% 479^ 65% 


Hospital, Bath, 
England 
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* Gierup et al., 1972 (2). 


Non-viable Anatomical Total 
bowel lead point resection rate 

4% 6% 10% 

20% 24% 44% 





The results of surgery in a district hospital are now 
determined largely by the extent of the delay before 
operation. Reduction of morbidity could be achieved 
by: (a) earlier referral to hospital of suspected cases: (b) 
prompt diagnosis using barium enema; (c) limited 
hydrostatic reduction to facilitate the use of a grid-iron 
incision; (d) improved pre- and postoperative care. 

Hydrostatic reduction is unlikely to replace surgery as 
the primary form of treatment of childhood intussus- 
ception in a district hospital. 
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Statistics in The British Journal of Surgery 

It is part of the clinical scientist's stock-in-trade to use statistical methods. In many 
instances, and by most readers, these can be taken on trust, but in that there is a 
wide variety of tests and, on occasion, disagreement amongst both amateurs and 
professionals on the best choice, it is always wise that authors quote the method 
used. It is indeed journal policy to quote methods, the reason for their choice and, in 
the case of clinical trials, the confidence or tolerance limits of the observed results. 
Delay in acceptance may occur if contributors do not include these details. 
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Intramural haematoma of the duodenum 


K. D. VELLACOTT* 


SUMMARY 

Five cases of traumatic intramural haematoma of the 
duodenum occurring in children are presented. Four of the 
cases were treated conservatively with nasogastric aspira- 
tion and intravenous fluids and it is suggested that this 
should be the treatment of choice in the majority of cases. 
Two of the cases were diagnosed initially as having 
appendicitis and during the exploratory procedure in one 
of these cases the haematoma was evacuated. 


In 1838, James McLauchlan described a case of ‘fatal 
false aneurysmal tumour occupying nearly the whole of 
the duodenum’ found at autopsy (1). This is generally 
accepted as the first reported case of an intramural 
haematoma of the duodenum, though the 49-year-old 
man had had symptoms over many years. Prior to 1948 
the diagnosis could only be made at autopsy or 
laparotomy, but in that year Liverud (2) described 
the radiographic findings of an intramural intestinal 
haematoma involving the jejunum. Felson and Levin, in 
1954, made the diagnosis with a barium meal exami- 
nation and successfully treated a patient by conservative 
means (3). | 

Nearly 200 cases have now been described, most of 
which have been treated surgically. However, with 
improved methods of intravenous nutrition and diag- 
nosis more cases are now being treated conservatively 
with good results (4, 5). 

Trauma is the commonest cause: rarer causes are 
bleeding due to anticoagulant therapy, haemophilia, 
haemorrhagic diathesis, ruptured aneurysm and acute 
pancreatitis. Children have been shown to be the group 
most likely to suffer this type of injury when trauma is 
involved. 

Five cases are recorded below and a review of the 
literature suggests guidelines by which these patients 
may be treated conservatively. 


Case reports 

Case I: An 11-year-old girl was admitted to hospital in Bristol 
on 20 September 1976 with right-sided abdominal pain and 
bilious vomiting. She had fallen off her bicycle 48 h previously, 
the handlebar impinging on her abdomen, but she had been 
entirely well for 24 h following the accident and the history of 
trauma was not obtained; a diagnosis of possible appendicitis 
was made. Operation through a grid-iron approach revealed 
200 ml of slightly bloodstained fluid and enlarged mesenteric 
nodes. The significance of the fluid was not appreciated and a 
normal appendix was removed. 

Over the next 24 h she continued to vomit and she was noted 
to have microscopic haematuria. At this stage the history of 
trauma was obtained and she was observed to have a small 
abrasion to the right of the umbilicus. An intravenous pyelo- 
gram was performed but the result was normal. The white cell 
count was 12-6 x 10°/l and the serum amylase 320 Somogyi 
units. Nasogastric aspiration was commenced and a barium 
meal was performed which showed a duodenal obstruction due 
to a large intramural haematoma of the duodenum (Fig. 1). 
After 10 days a mass was palpable in the right hypochondrium. 
At this stage she was able to start oral fluids and she continued 
to improve before being discharged home after 19 days in 
hospital. 





Fig. 1. Distortion and narrowing of the duodenal lamen is 
shown, due to a large intramural haematoma involving the 
second and third parts of the duodenum. 


Case 2: A 34-year-old boy was admitted to hospital in 
Nottingham on 26 April 1977 having collided with a dustbin 
whilst riding his bicycle 48 h previously. This information was 
not initially obtained from the parents, the only his:ory being 
of 36 hours’ vomiting and abdominal pain. 

On admission the patient was found to be pyrexial (38-5 °C) 
and to have a tachycardia of 120/min. His abdomen was very 
tender, particularly on the right side. His haemoglobin was 
10-3 g/dl with a white cell count of 157 x 10?/1. There was no 
blood in his urine and a subsequent serum amylase was 163 
Somogyi units. A diagnosis of peritonitis due to a perforated 
appendix was made. 

At operation through a grid-iron approach he was found to 
have bloodstained fluid in his peritoneal cavity. The wound 
was closed and a transverse incision performed revealing an 
intramural haematoma of the duodenum involving the second, 
third and fourth parts of the duodenum (Fig. 2). A duoden- 
otomy revealed that the mucosa over the haematoma was 
intact. The haematoma was evacuated from the su»serosa and 
the duodenotomy closed. 

Postoperatively he had persisting large gastric aspirates and 

he was commenced on intravenous nutrition which was 
continued for | week. A Gastrografin examinat on 10 days 
after surgery showed no leakage and he was subsequently 
discharged home 15 days after admission. 
Case 3: A 7-year-old girl was admitted to hospital in 
Nottingham on 17 August 1977 having been involved in a road 
traffic accident. She was a passenger in the back seat of a car 
involved in a collision at a cross-roads and she was thrown out 
of the car. | 

On admission she was complaining of abdomiaal pain and 
she had some generalized abdominal tenderness. X-rays 


r 


showed an undisplaced fracture of the pelvis and urine testing 
revealed microscopic haematuria. Her haemoglobin was 
11-4 g/dl and her white cell count 16-0 10"/l. Her pain 
resolved but | week after admission she started vomiting and 
complained of abdominal pain. She also passed some blood per 
rectum and her haemoglobin fell to 8-4 g/dl. Her serum 
amylase was 92 Somogyi units. She was transfused and a 
barium meal examination showed an intramural haematoma 
of the duodenum. There was leakage of blood into the lumen of 
the duodenum demonstrated by dilution of the barium. She 
was treated with nasogastric aspiration and intravenous nutri- 
tion which was continued for 9 days before she was able to 
recommence oral fluids. She was discharged after 32 days in 
hospital. 

Case 4: A S-year-old boy was admitted to hospital in 
Nottingham on 20 May 1978 having fallen off his bicycle 3 h 
previously. Before admission he had vomited several times and 
had complained of abdominal sain. 

On admission he looked well, was apyrexial and had a pulse 

of 70/min, He had abdominal tenderness and guarding on the 
right side of his abdomen with a small abrasion to the right of 
the umbilicus. Urine testing revealed a trace of blood. He was 
observed on the ward and his pain resolved but his vomiting 
persisted, After 36 h a mass was palpable in the right hypo- 
chondrium. A barium meal examination showed an intramural 
haematoma of the duodenum. His serum amylase was 115 
Somogyi units. He was treated with nasogastric aspiration and 
intravenous nutrition which was continued for 14 days before 
oral fluids were introduced. He was discharged home after 18 
days in hospital. 
Case 5: An ll-year-old boy was admitted. to hospital in 
Nottingham on 16 November 1978 having slipped while 
walking along a beam. He fell across the beam on his 
abdomen. He was taken to hospital immediately complaining 
of upper abdominal pain which was worse on the left side. Over 
the next few hours his pain settled but he was left with residual 
tenderness in the right hypochondrium. He remained well for 
48 h and then started vomiting clear fluid. His haemoglobin 
was 11-4 g/dl and his serum amylase 144 Somogyi: units. There 
was no blood in his urine. A barium meal examination showed 
obstruction at the first part of the duodenum due to an 
intramural haematoma of the duodenum. He was treated with 
nasogastric aspiration and intravenous nutrition which was 
continued for 14 days by which time he was able to take oral 
fluids. He was discharged home after 28 days in hospital. 


Discussion 

Four of the 5 cases were treated conservatively, though 
one of these did have an initial appendicectomy. A 
history of trauma was obtained in all the cases though in 
2 cases it was only obtained after surgery. Treatment is 
summarized in Table I. The patient who had surgical 
evacuation of the haematoma stayed in hospital for a 
shorter period of time than the other patients. All the 
remaining patients had the diagnosis confirmed by 
barium meal examination but only 2 developed a 
palpable mass (Cases | and 4). Conservative treatment 
consisted of nasogastric aspiration and intravenous 
fluids until the gastric aspirates became minimal. 
Intravenous feeding was implemented in 4 of the 5 cases 
and during this time they were all clinically well with no 
abdominal signs. 

Sixty per cent of intramural haematomas of the 
duodenum occur in children (6). The commonest cause 
of this injury in children is bicycle accidents, as occurred 
in 3 of the cases described here. The duodenum becomes 
compressed between the handlebar and the lumbar 
vertebrae with resultant bleeding. An associated injury 
to the head of the pancreas, kidney or common bile duct 
may occur. After the initial pain of the injury the 
patients are often asymptomatic for about 48 h and the 
accident may be forgotten. Mirov (7) postulated that as 
the haematoma starts to liquefy about 48 h after the 
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Fig. 2. A haematoma 1s shown involving the second and 
third parts of the duodenum. A duodenotomy has been 

performed distal to the haematoma and shows an intact 
mucosa over the haematoma. 


Table I: SUMMARY OF TREATMENT 





Delay Days of 
before nasogastric Days in 
Cases* admission Treatment aspiration hospital 
| 48h . Appendicectomy 10 i9 
(11 vr) then 
conservative 
2 48h Evacuation of X 15 
(3% yr) haematoma 
3 0 Conservative 9 32 
(7 yr) 
4 3h Conservative i4 is 
(5 yr) 
5 0 Conservative 15 as 
(11 yr) 


M————Á— 1  M— € d 





* Age given in parentheses. 


injury, it enlarges due to a hyperosmotic action similar 
to a subdural haematoma. The resultant increase in size 
results in duodenal obstruction with consequent 
vomiting. 

When admitted to hospital the history of trauma may 
not be mentioned or may be overlooked. If anv abrasion 
is noted on the abdomen its cause must be ascertained. If 
a clear history is obtained and there is no evidence of 
peritonitis then appropriate investigation should be 
performed. A mass is, or becomes, palpable in 50 per 
cent of cases (8). 

Blood investigations will usually show a leucocytosis. 
Serum amylase estimation should always be performed 
as this is often slightly raised but it may be significantly 
high, indicating an associated pancreatitis. Jaundice 
and injuries to the common bile duct have been reported 
(9) and so liver function tests should also be performed. 
The patient is likely to be a little dehydrated and 
estimation of urea and electrolytes will help in assessing 
this. Urine testing may show blood to be present, as i 
did in 3 of the cases described, and an intravenous 
pyelogram should be performed, though the injury is 
usually only renal contusion. 

Plain abdominal! X-rays may be helpful by showing 
gastric dilatation, loss of right psoas shadow and little or 
no air in the lower part of the abdomen. The final and 
diagnostic investigation is a barium meal, Felson and 
Levin (3) described the coil-spring sign due to swollen 
valvulae conniventes. The films may also show a large 
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soft tissue mass with varying degrees of duodenal 
obstruction and gastric dilatation (Fig. 1). Also, as was 
demonstrated in Case 3, dilution of the barium may 
show that there is intraluminal leakage from the 
haematoma. 

Patients with an intramural haematoma of the 
duodenum can be divided into two groups, one where 
the diagnosis is made at laparotomy and the second 
where the diagnosis is made without operation. In many 
cases the diagnosis is only made at laparotomy, a 
mistaken diagnosis of appendicitis being the com- 
monest cause for operation. A very large blue-black 
mass may be found in the upper abdomen involving part 
or most of the duodenum (Fig. 2). There is often some 
bloodstained fluid and enlarged mesenteric glands, as in 
Case l. It has been suggested that this might be a 
coincidental mesenteric adenitis (9) but it seems more 
likely to be a reaction to the intraperitoneal fluid. 
Surgical procedures advocated in the treatment of this 
condition include evacuation of the haematoma with 
simple closure of the serosa, gastroenterostomy to 
bypass the obstruction with or without evacuation of 
the haematoma, or simple abdominal drainage without 
evacuaung the haematoma. If the diagnosis is made 
without operation, then a decision regarding whether to 
operate or not has to be made. Until recently most 
papers on the subject have recommended surgical 
intervention for several reasons: 

I. There may be associated injuries requiring sur- 
gery. If there are any signs of deterioration or peritonitis 
then laparotomy is clearly indicated. However, in the 
majority of recorded cases there has been no other 
serious injury. 

2. There máy be a mucosal tear or the intramural 
tension may lead to necrosis of the serosa. In Case 3a 
mucosal tear was demonstrated by the fact that the 
haematoma was leaking into the duodenal lumen but 
the patient was treated successfully by conservative 
means without complications. Necrosis of the serosa 
with resultant perforation has not been recorded in the 
duodenum, though necrosis has been recorded in the 
jejunum (10). Infarction of the duodenal mucosa has 
been found at a second operation after evacuation of the 
haematoma but perforation did not occur (11). 

3. It has been suggested that the haematoma may 
become organized and result in persisting obstruction. 
This may have been what happened in the case reported 
by McLauchlan in 1838 (1). Late strictures have been 
recorded in other viscera but rarely in the duodenum 
though persisting deformity has been demonstrated 
(12). 

4. Late duodenal perforation has never been demon- 
strated in a case being treated conservatively but 
patients have been recorded presenting with a perfora- 
tion some time after any injury. This is probably due to 
late leakage from an initial retroperitoneal rupture (12). 
The serosa itself may rupture causing haemoperitoneum 
but without disruption of the duodenal mucosa. This 
usually occurs due to extension of the haematoma to the 
jejunum where the serosa splits (7). The resultant 
haemoperitoneum is an indication for surgery, though 
simple peritoneal drainage is all that will usually be 
required. 

Contraindications to surgery are the possible compli- 
cations. Evacuation of the haematoma is not necessarily 
an easy procedure to perform due to the extent of the 
haematoma (4). Several complications of the procedure 
may occur, such as persisting obstruction due to a 


mucosal fold at the site of evacuation requiring further 
surgery (14); a re-forming haematoma (8) and infarction 
of the duodenal wall causing a persisting physiological 
obstruction (11). 

Gastrojejunostomy is also not without its problems 
especially in the growing child. Stomal ulceration may 
occur at a later date and require surgery (15). Barium 
studies have shown dysfunction of the stoma which may 
require later surgery (4, 12). 

Simple abdominal drainage, however, removes the 
serosanguineous fluid from the abdomen relieving peri- 
toneal irritation. It also serves to drain any duodenal 
fluid in the unlikely event of a late perforation. 

Though only a small number of cases have been 
reported in the world literature, intramural haema- 
tomas are much commoner than this would suggest, as 
is demonstrated by the fact that 4 of the 5 cases recorded 
above occurred in Nottingham in the past 2 vears. As 
the main symptom is profuse vomiting it is unlikely 
that the diagnosis is not made in the majority of cases 
and therefore this may mean that there is a genuine 
increase in the incidence of the condition. Both general 
and paediatric surgeons are likely to have to manage this 
condition and therefore should be familiar with the 
symptoms, the indications for surgery and the place for 
intravenous nutrition in the conservative management. 


Acknowledgements 

| would like to thank Mr H. J. Espiner, Miss L. Kapila and 
Miss M. J. Mayell for permission to publish details of patients 
under their care. I am also indebted to Miss M. J. Mavell for 
her help in preparing this paper. 


References 

l. MCLAUCHLAN J.: Fatal false aneurysmal tumour occupying 
nearly the whole of the duodenum. Lancet 1839; 2: 203-8. 

2. LIVERUD K: Haematoma of the jejunum with subileus. 
Acta Radiol. 1948; 30: 163-8. 

3. FELSON B. and LEVIN E. J.: Intramural haematoma of the 
duodenum. A diagnostic Roentgen sign. Radiology 1954; 
63: 823.31. 

4. FULLEN W. D., SELLE J. G., WHITELY D. H. et al: Intramural 
duodenal haematoma. Ann. Surg 1974; 179: 549-56. 

5. MAULL K. L, FALLAHZADEH H. and MAYS E. T: Selective 
management of post-traumatic obstructing intramural 
haematoma of the duodenum. Surg. Gynecol. Obstet. 1978; 
146: 221- 4. 

6. MOORE S. N. and ERLANDSON M. E.: Intramural haematoma 
of the duodenum. Ann. Surg, 1963; 157: 798-809. 

7. MIROV A. G: Intramural haematoma of the duodenum. 
Surgery 1962: 51: 434-6. 

8. DAVIS D. R. and THOMAS C. Y. Intramural haematoma of 
duodenum and jejunum. Ann. Surg. 1961; 153: 394.8. 

9. WEBB A. J. and TAYLOR J. J: Traumatic intramural 
haematoma of duodenum. Br. J. Surg. 1967; 54: 50-6. 

10. LAMBERT E. G., GOODFELLOW J. G. and WACHOWSKI T. J. 
Traumatic subserosal haemorrhage causing small bowel 
obstruction. Ann. Surg. 1954; 140: 768-70. 

ll. VAN WYK F. A. K: Intramural haematoma of the 
duodenum. Sourh Afr. Med. J. 1962; 36: 1037-9. 

12. JUDD D. R., TAYBI H. and KING H.: Intramural haematoma of 


13. FISH J. C. and JOHNSON G. L: Rupture of duodenum 
following blunt trauma. Ann. Surg. 1965; 162: 917-19. 

l4. ROWE E. D., BAXTER M. R. and ROWE w.: Intramural 
haematoma of the duodenum. Arch. Surg. 1959; 78: 560- 4. 

15. ROMAN E., SILWA Y. and LUCAS €C.: Management of blunt 
duodenal injury. Surg. Gynecol. Obstet. 1971; 32: 7-14. 


Paper accepted 11 May 1979, 


* 








Acute caecal volvulus 


L ANDERSON AND D. LEE* 


SUMMARY 

Forty-one cases of acute caecal volvulus have been 
analysed. The diagnosis is rarely made on clinical grounds 
alone but plain radiography of the abdomen should sug- 
gest the diagnosis in nearly 90 per cent of cases. Prompt 
surgery is imperative. When the bowel is viable, simple 
caecopexy combined with tube caecostomy is effective in 
fixing and decompressing the bowel in the short term and 
prevents recurrence. 





VoLvULUS of the caecum is an uncommon form of 
intestinal obstruction and may present considerable 
difficulty in diagnosis. Hjelmstedt (1) rightly points out 
that the term itself is misleading inasmuch as the 
terminal ileum and ascending colon are usually involved 
and occasionally the transverse colon. Since gangrene 
may occur early in the course of the disease, it is vital 
that the correct diagnosis is made immediately. 

The main prerequisite is a congenital hypermobility 
of the caecum. This may take the form of a complete 
malrotation, a common ileocaecal mesentery or im- 
perfect fixation. Wolfer et al. (2) in their examination of 
125 cadavers found that in 14 cases (11-2 per cent) the 
caecum was sufficiently mobile to allow development of 
a volvulus. They also point out that some degree of 
hyperfixation of adjacent bowel such as terminal ileum 
or ascending colon is essential, to act as a fulcrum 
around which the mobile segment can rotate. In view of 
this percentage of the population with hypofixation it is 
surprising. that the condition is not seen more 
frequently. Certain other predisposing factors must 
therefore be necessary. Adhesions, a recent operation, 
congenital bands, pregnancy and prolonged constip- 
ation are all factors that may be associated with the 
development of volvulus of the right colon although in 
many cases no precipitating condition is found. 

The clinical features of 41 patients with acute caecal 
volvulus are analysed with special reference to the late 
results. 


Patients and methods 

Forty-one patients (31 women and 10 men) with acute caecal 
volvulus were admitted to all the surgical units in Edinburgh 
from 1965 to 1974. They comprised 28 per cent of all patients 
with volvulus of the colon, but only 1:6 per cent of all cases of 
intestinal obstruction. The age and sex distribution are shown 
in Fig. 1. 

All patients complained of pain except one, a low grade 
mental defective whose main symptom was distension, The 
pain was central in half of the cases and was colicky in nature in 
three-quarters. The duration was 12 h to 28 days (average 34 
days). 

Thirteen patients who gave a history of previous similar 
episodes of pain were significantly younger than the group asa 
whole, with an average age of 46-9 years. Six of the 41 patients 
had had previous surgical operations and in 3 a long history of 
constipation was noted. 

Abdominal distension was present in 40 patients— 
asymmetrical in 15 patients with a palpable tympanitic mass in 
10. Bowel sounds were obstructive in 34 patients, absent in 4 
and were considered normal in 3. 

Thirty-eight patients had plain abdominal radiographs 
taken shortly after admission. Twenty-nine of these radio- 
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Fig. 1. Age and sex distribution. 


Table I: OPERATIVE PROCEDURE 
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Procedure No. Deaths 

Right hemicolectomy Hi 3 
Caecopexy 10 : 
Caecopexy and appendicectomy 7 
Caecopexy and caecostomy 9 i 
Other 

Caecocolostomy l 

Heocolostomy | 

Exteriorization i 
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graphs have been reviewed by the authors and, in retrospect. 
diagnostic features were present in 25 (86/2 per cent). 

Thirty-five patients had immediate operations. In 5 the 
operation was delayed because of uncertain diagnosis and | 
patient died shortly after admission. Eight patients had 
gangrene of the caecum. Four patients had adhesions or bands, 
| patient had a small polypoid carcinoma of the hepatic flexure 
and 3 had diverticular disease. Malrotation of the large bowel 
was present in 3 patients with the whole colon on the left side of 
the abdomen. 

The operations performed are shown in Table L Five 
patients died postoperatively. Three postoperative deaths 
were caused by septicaemia following anastomotic leaks (all 
these patients had gangrene). The other 2 deaths were 
unrelated. 

Thirty-three patients were followed up, with an average 
length of follow-up of 7:3 years (range 3 1-12-3). There were 5 
late unrelated deaths. One patient has been lost to follow-up. 
Of the remaining 29 patients, 21 were interviewed and 8 were 
sent questionnaires, of whom 7 replied. 

One patient was readmitted because of small bowel obstruc- 
tion 2 vears after a caecotransverse colonic anastomosis. The 
obstruction was relieved with conservative treatment but the 
patient has continued to have abdominal pain for which she 
refuses further investigations. The patient with the ileotrans- 
verse colostomy had further episodes of pain before she died 
from unrelated disease. Four other patients have had recurrent 
abdominal pain, for which only | has sought medical advice. 
Three other patients describe similar but milder symptoms and 
none has sought medical attention. All 4 had caecopexies and | 
also had an appendicectomy. 

* J. R. Anderson, Gastro-intestinal Unit, Western General 
Hospital, Crewe Road, Edinburgh. D. Lee. Professorial 
Surgical Unit, Royal Infirmary, Edinburgh. 

Correspondence to: J. R. Anderson. 
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Fig. 2. Erect abdominal radiograph showing characteristic 
single fluid level. 


Discussion 

Volvulus is an axial rotation of a part of the alimentary 
tract. Many authors when discussing caecal volvulus 
include examples of the 'caecal bascule, a term first 
coined by Weinstein (3). In this condition the hyper- 
mobile caecum becomes folded anteriorly and super- 
iorly, usually over bands or adhesions running across 
the ascending colon. The pathophysiology of volvulus 
involves a closed-loop obstruction with torsion of the 
mesentery and vascular embarrassment. Both these 
problems can cause gangrene by increasing tension on 
the bowel wall or by arterial insufficiency. With the 
caecal bascule there is no main vessel obstruction but 
tension gangrene may develop. We have deliberately 
excluded this type of case from the review as they are not 
examples of true volvulus as defined above. 

The clinical history is usually short, 73 per cent of the 
reported series having pain for less than 3 days, and the 
features are those of small bowel obstruction. Twelve 
patients were thought to have gangrene preoperatively 
whereas only 8 (20 per cent) were found to have non- 
viable bowel. Despite a careful analysis of these cases we 
have been unable to subdivide them into the two types— 
acute fulminant and acute obstructive—-as described by 
Hinshaw et al. (4). We feel this subdivision is not only 
misleading but dangerous as all cases of volvulus have a 
potential for gangrene by virtue of the twist element of 
the mesentery. 

Possible predisposing factors were present in 16 (39 
per cent) of our cases. Krippaehne et al. (5) found distal 
obstructing lesions in 8 of their series of 22 patients but 
the majority of other series have a lower incidence (6, 7), 
while Smith and Goodwin (8) report no such cases, as in 
our series. Three patients gave a long history of 
constipation. Caecal volvulus in patients with malrota- 
tion has been described before (8) and occurred in 3 of 
our patents. 


Fig. 3. Supine abdominal radiograph showing disterded 
‘comma -shaped caecum and ascending colon, with erminal 
ileum to the right of this loop. 


In the present series 6 patients had a recent abdominal 
operation but in only 3 were adhesions thought to be at 
least partly responsible. Wolf and Wilson (6) reported 
22 patients, 12 ef whom had undergone previous 
abdominal operations. Half of the 24 cases reported by 
Smith and Goodwin (8) had undergone previous sur- 
gery but in none were adhesions thought to be directly 
involved. Three further patients had diverticukir disease 
and one had a congenital band crossing the ascending 
colon, 

Most patients had signs of small bowel obstruction. 
Only 15 patients had the classic signs of asymmetrical 
distension and only 10 had a palpable -ympanitic 
swelling. Saint (9) states that it is possible to make a 
clinical diagnosis but most authors stress ihe impor- 
tance of radiological examination. The classic features 
of a loop of dilated colon on the erect film with a single 
fluid level in the left upper quadrant of the abdomen are 
stressed by Figiel and Figiel (10). Of the 29 radiographs 
reviewed we were able in retrospect to establish the 
diagnosis in 25. On examining the erect filras, the large 
dilated loop of caecum was located in the left upper 
quadrant in 5, in the mid-abdomen in 10, in the right 
upper quadrant in 3 and in the pelvis in 4. These findings 
are similar to those reported bv Smith and Goodwin (8). 
On 22 radiographs there was a single fluid level (Fig. 2) 
but on three films there were two. 

The supine film is of equal, if mot more, importance in 
this diagnosis. The absence of dilatation of the distal 
colon should lead the clinician to suspect obstruction in 
the ascending colon. The absence of the caecum from 
the right iliac fossa is also an important diagnostic aid. 
The distended caecum and ascending colon appear as a 
‘comma -shaped gas-filled loop of bowel, the concavity 
of which lies inferiorly and to the right, as seen in Fig. 3. 
In addition, the involved terminal ileum can be seen 
sitting to the right of this loop, a »oint of great 
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diagnostic importance stressed by McGraw et al. (11). 
Ritvo et al. (12) state that the ileocaecal valve may be 
seen as a V-shaped indentation on the border of the 
caecum with the terminal ileum entering the wide 
portion of the V. We did not find this sign. 

Occasionally a greatly distended caecum in the left 
upper quadrant is said to present problems of differenti- 
ation from acute dilatation of the stomach, but this was 
not found in our series. In sigmoid volvulus there are 
usually two fluid levels within a dilated loop of colon 
and the site of obstruction can usually be determined to 
be in the pelvis. In 2 cases in the present series there was 
some confusion, but in retrospect both had a good 
evidence of caecal volvulus on the supine radiograph. In 
2 other cases the diagnosis was thought by the radio- 
logist to have been obstruction distal to the trans- 
verse colon; however, diagnostic features of caecal 
volvulus were apparent in both cases on the supine 
radiograph. In |] cases where the diagnosis of small 
bowel obstruction was made, 9 radiographs have been 
reviewed and 7 showed diagnostic features. In 3 cases 
presenting with peritonitis the radiographs were sug- 
gestive of an ileus and in none were we able to find any 
evidence of caecal volvulus. 

Of the 29 radiographs reviewed we were able to make 
a certain diagnosis in 86:2 per cent. If the further 6 
radiographs not found by us but reported by the 
radiologist as showing caecal volvulus are added to 
these figures, a preoperative diagnosis could have been 
made in nearly 90 per cent of the cases. 

Once the diagnosis is suspected, the treatment is 
always surgical. Most American authors stress the need 
for preoperative sigmoidoscopy and barium enema if 
the patient's condition permits to exclude obstructing 
lesions of the left colon (5. 12, 13). To delay surgery 
whilst awaiting a contrast examination may prejudice 
the final outcome, and a careful search should be made 
at laparotomy for further pathology. 

The postoperative mortality in our series is similar to 
that quoted in recent reports (8, 14). When there was 
gangrene, Hinshaw et al. (4) quoted a mortality of over 
50 per cent and in the present series 3 of the 8 patients 
(37-5 per cent) died. The incidence of gangrene varies 
from 8 per cent (8) to 64 per cent (4). When there is 
gangrene localized to the antimesenteric border of the 
caecum, local invagination and tube caecostomy has 
been performed with success (6, 7). However, the 
majority of cases with gangrene need a right hemi- 
colectomy with an ileotransverse anastomosis or 
exteriorization. 

When the bowel is viable, many authors stil! advise 
right hemicolectomy to prevent recurrence (11, 15, 16). 
In the present series simple caecopexy with or without 
appendicectomy was associated with recurrence of 
symptoms in 4 of the 16 patients. These findings confirm 
those of other authors (1, 14, 17). 
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Tube caecostomy alone may not be effective in 
preventing recurrence (18) and may be dangerous (3). 
However, caecopexy with caecostomy was effective with 
no long term recurrence of symptoms in the present 
series. All tube caecostomies were fashioned with a 
double purse string suture and all closed spontaneously 
without complication. 
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The value of routine preoperative urological assessment in 
patients undergoing elective surgery for diverticular 


disease or carcinoma of the large bowel 
A. L. G. PEEL, L. BENYON ANDR. H. GRACE* 


SUMMARY 

A consecutive series of 176 patients was studied prospect- 
ively in order to assess the value of full urological 
assessment prior to elective colorectal surgery for car- 
cinoma or diverticular disease. 


Fifty-one patients had urological symptoms and 29 of 


these had an abnormal intravenous urogram (IVU): when 
compared with the 125 asymptomatic patients, they were 
twice as likely to develop acute retention of urine and four 
times more likely to require prostatectomy. 

Twenty of the 31 patients with an abdominal mass had 


an abnormal intravenous urogram, and the presence of 


this physical sign may be regarded as an absolute 
indication for IVU. 

Forty-five patients had a urological abnormality on the 
preoperative IVU; of these, | in 6 required treatment prior 
to elective large bowel surgery and 1 in 3 developed acute 
retention of urine postoperatively (half required pros- 
tatectomy). Twenty-two patients had a disease-related 
abnormality on preoperative IVU and in 12 planned 
urological surgery was undertaken at the time of the 
colorectal resection. In the 91 patients with no urological 
symptoms, no abnormal mass and normal blood urea and 
mid-stream urine sample, the incidence of IVU abnor- 
malities and of postoperative complications was low and 
surgical management was not altered in these patients. 


THERE are several reports on the incidence and nature of 
urological complications following colorectal surgery 
for either carcinoma or inflammatory bowel disease 
(1-5), with particular emphasis on problems following 
excision of the rectum (6-11). The importance of post- 
operative follow-up and careful urological studies has 
been stressed (8, 9). 

In contrast, the. value of preoperative urological 
assessment in patients with carcinoma or diverticular 
disease of the large bowel has received scant attention. 
Goligher (12) stated that in patients about to undergo 
large bowel resection, intravenous urography should be 
considered in the older male with prostatic symptoms 
and in patients in whom the carcinoma might become 
adherent to the ureter or where the ureter might be 
injured during surgery. Prager and co-workers (13) 
reported their results from 180 patients who underwent 
major colorectal surgery for a wide variety of con- 
ditions. Although they strongly supported the routine 
use of intravenous urography preoperatively, the in- 
fluence of their findings on the subsequent manage- 
ment was not clear. 

This prospective study was undertaken to establish 
the value of investigating the urological tract in patients 
undergoing elective surgery for malignant or diverti- 
cular large bowel disease. 


Patients and methods 
The study included 176 patients—91 men and 85 women. 
Seventy-three patients presented to one surgical firm at St 


Thomas' Hospital, London, during the 2 years | January 1975 
to 31 December 1976. During the same period, 84 patients were 
treated by one surgeon at the Royal Hospital, Wolverhampton, 
and 19 were treated during a 10-month period—-1 January 1976 
to 30 October 1976— by one surgical firm at St Helier Hospital, 
Carshalton. 

One hundred and fifty-four patients had colorectal car- 
cinoma, situated in the rectum in 109, the sigmoid colon in 22, 
the descending colon in 9, the transverse colon in 6 and in the 
caecum in 8. Fourteen underwent elective sigmoid colectomy 
or left hemicolectomy for diverticular disease, 7 patients had a 
sigmoid colectomy for a post-irradiation stricture and | for a 
sigmoid volvulus. 

In addition to the routine preoperative investigations, a full 
urological history was taken, a mid-stream urine sample 
(MSU) sent for bacteriological study and the patient under- 
went an intravenous urogram (IVU) with a post-micturition 
film. No special measures were taken during IVU, for example, 
lateral films to calculate the volume of residual urine, since the 
objective was to assess the value of routine tests. An abnor- 
mality was accepted if the radiologist and one of the authors 
independently reported such a finding. Postoperative compli- 
cations relating to the urinary tract were recorded. Urinary 
tract infection was defined as a leucocyte count of more than 30 
cells or a bacterial count of more than 10? organisms per cubic 
millilitre of urine. 

An abnormality on the IVU was classified as either: 

I. A urological abnormality, i.e. not related to the colonic or 
rectal disease; or 

2. A disease-related abnormality, i.e. related to the colonic 
or rectal disease. 

Postoperative complications were classified into: 

l. Primary urological, i.e. resulting from current or pre- 
existing urological disease or dysfunction; and 

2, Surgical, i.e. as a direct result of the large bowel surgery. 


Results 

Urological symptoms (preoperative) (Table T) 
Symptoms suggesting urinary tract dysfunction were 
present in 51 patients; 29 of these patients had an 
abnormality on. IVU. In 16 this was a urological 
abnormality, in 7 a disease-related abnormality and in 6 
both were found. Six patients developed acute retention 
of urine and 4 subsequently required transurethral 
resection of the enlarged prostate. 


Abdominal mass 

A mass was felt on abdominal examination in 31 
patients; 20 had a disease-related abnormality on the 
IVU. In 5 patients the mass had caused a renal 
abnormality, with gross hydronephrosis in 2 and a non- 
functioning kidney in 3. In 11 patients a ureter was 
obstructed (in 2, a tumour of the rectosigmoid had 
obstructed the right ureter). Bladder involvement was 
suspected on IVU and subsequently confirmed at 
operation in 8 patients. 


; PF E ORR A cere yg ee 
R. H. Grace, The Royal Hospital, Wolverhampton. 
Correspondence to: R. H. Grace. 


EU " 


Value of routine urological assessment — 43 


Table E DETAILS OF PATIENTS WITH UROLOGICAL SYMPTOMS 


Abnormal Abnormal 

Symptoms Total MSU IVU 
Frequency 25 3 17 (9) 
Dysuria 13 2 11 (7) 
Nocturia 29 5 17 (9) 
Poor stream 21 | 10 (8) 
Haematuria 4 4 4 (2) 
Urgency 7 0 4 (2) 
Totals 5] 5 29* 
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Figures in parentheses = urological abnormality on IVU. 





Urological complication Surgical complication 
Retention Infection Fistula Incont nense 
4 15 2 3 
2 8 l p 
» 16 i : 

2 7 Ü (3 
2 2 9 (3 
2 3 | 2 

6+ 20 2 


* Includes 16 urological, 7 disease-related and 6 combined abnormalities. 


* Includes 4 patients requiring transurethral resection. 


Table Ik UROLOGICAL ABNORMALITIES ON 
INTRAVENOUS UROGRAPHY (45 PATIENTS) 


Renal abnormalities (7 = 15) 
Aplasia 3 
Hypopiasia l 
Hydronephrosis 7 
Polycystic kidneys i 
Tuberculosis i 
Staghorn calculus | 
Deformed | 

Ureteric abnormalities (7 = 11) 
Hydroureter 
Tuberculosis 
Aplasia 

Bladder abnormality (#7 = 35) 
Post-micturition residual urine 
Primary bladder tumour 
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Table Ill: DISEASE-RELATED ABNORMALITIES ON 
INTRAVENOUS UROGRAPHY (22 PATIENTS) 


Renal abnermalities (6 patients) 





Non-functioning kidney 3 

Gross hydronephrosis 2 

Displacement 2 
Ureteral abnormalities (16 patients) 

Non-opacification 3 

Obstruction and/or displacement 13 
Bladder abnormalities (12 patients) 

Indentation/invasion 12 


d Some patients had multiple abnormalities. 





Four of these patients with a mass and a disease- 
related abnormality also had a urological abnormality 
(tuberculosis in 1 patient and residual urine after 
micturition in the other 3 patients). 


Mid-stream urine samples 

Satisfactory samples were obtained in 118 patients, with 
abnormalities in 17 (microscopic haematuria in 4 and 
positive culture in 13). Six of the 17 patients had 
symptoms and an abdominal mass was present in 4. On 
IVU a urological abnormality alone was detected in 3, a 
disease-related abnormality alone in 2 and both abnor- 
malities in 4 patients. All were confirmed at operation. 
Four patients developed acute retention of urine post- 
operatively and 2 required surgery. Ten had infected 
urine. 


Blood urea estimations 
Sixteen patients had elevated plasma levels: 7 had 
symptoms and in 5 an abdominal mass was present. On 
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IVU a urological abnormality was detected in 3 
patients—polycystic kidneys in | and chronic retention 
of urine in 2. Disease-related abnormalities were present 
in 5 patients; all had ureteric obstruction or deviation 
(bilateral in 3). An abnormality at operation was 
confirmed in 8 patients, anatomically affecting the 
ureter in 4, the bladder in 3 and both ureter and bladder 
in | patient. One patient subsequently developed acute 
retention of urine but did not require surgery. 


Preoperative IVU 

Normal: Results were normal in 117 patients (66 per 
cent). In 5 patients with a normal IVU an abnormality 
was detected at operation: in each case the bladder was 
involved or distorted (all of these patients had recta! 
carcinoma). In 3 further patients a ureter was sur- 
rounded, but neither displaced nor obstructed, by the 
large bowel pathology. 

After operation 7 patients developed primary uro- 

logical complications (acute retention. of urine), hut 
none required surgery. Six patients developed a surgical 
complication and were incontinent of urine: | had a 
urethral fistula (now healed) and the other 5 had 
chronic retention of urine with overflow (neurogenic 
bladder). 
Urological abnormalities: Abnormalities were seen in 45 
patients (27 per cent). Twenty-two had no urinary 
symptoms. The urological abnormalities are listed in 
Table II; 8 patients also had a disease-related abnor- 
mality. The 7 cases of hydronephrosis and hydroureter 
were caused by prostatic hyperplasia (4), prostatic 
carcinoma (1), previous irradiation for cervical car- 
cinoma (1) and | patient had had a previous trans- 
urethral prostatectomy. Of the 34 patients with a large 
post-micturition volume of urine on IVU, 28 were d 
27 had carcinoma of the rectum and postoperatively 25 
had infected urine. Twelve either developed acute 
retention of urine or removal of the catheter was 
contraindicated, and prostatectomy was required in 6. 
Four patients were incontinent of urine due to pelvic 
nerve damage or prostatic obstruction or a combination 
of both. 

The patients’ management before elective large bowe! 
surgery was altered as a result of these findings in 7 
patients (1 patient with renal tuberculosis, | with a 
Staghorn calculus and 5 with back pressure on the upper 
urinary tracts), and the possibility of postoperative 
urological surgery was considered likely in 2 mere 
(benign enlargement of prostate with evidence of back 
pressure). 

Disease-related abnormalities: Disease-related. abnor- 
malities were seen in 22 patients (11 per cent) ( Zable HT). 
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Carcinoma of the large bowel was present in all of these 
patients and was situated in the rectum or distal sigmoid 
colon in 19. Thirteen patients had urinary symptoms 
and 20 had a palpable mass. 

Six patients had renal abnormalities. Three patients 
had a non-functioning left kidney and | patient had a 
non-functioning right kidney, the latter caused by a 
carcinoma of the sigmoid colon. Two patients had gross 
hydronephrosis; one of these was on the right side 
caused by carcinoma of the sigmoid colon. Urethral and 
bladder abnormalities are shown in Table HI. 

As a result of intravenous urography it was con- 
sidered likely that nephrectomy would be required in 3 
patients, ureterolysis or reimplantation in 8 and bladder 
resection in 7 patients--a total of 18. At the time of 
elective colorectal surgery, nephrectomy was performed 
in 3 patients (including one right kidney in a patient with 
a sigmoid carcinoma), ureterolysis in 4, bladder resec- 
tion in 3 and bladder and ureteric resection in 2 patients. 


Patients with no urological symptoms 

There were 91 patients with no urological symptoms, no 
abdominal mass and normal blood urea and MSU. 
Only 2 disease-related abnormalities were present on 
intravenous urography. A urological abnormality on 
IVU was shown in 18 patients. Preoperative manage- 
ment was not altered in any of these patients. 
Postoperative complications developed in 32 patients; 
infection in 30, acute retention in 6 (none requiring 
surgery) and incontinence in 6 (10 patients had more 
than one complication). 


Postoperative urological problems 

Urinary tract infection: Mid-stream specimens of urine, 
taken after removal of the catheter or reinsertion of a 
catheter, showed infected urine in 65 patients (36 
females). Eleven patients had had infected urine pre- 
operatively. The infection, however, did not persist in 
any of 39 patients with normal preoperative bladder 
emptying. It was not eradicated without treatment in 22 
of the 26 patients with preoperative post-micturition 
residual urine on IVU. 

Acute retention of urine: This occurred in 15 patients. In 
the 7 patients with no post-micturition residual urine on 
the preoperative IVU, neither repeat catheterization nor 
surgery was required. Six of the remaining 8 patients, all 
male, and all with radiological evidence of incomplete 
bladder emptying, required transurethral prostatec- 
tomy. Preoperatively, 4 had had frequency of micturi- 
tion and | had had symptoms of prostatism. 
Incontinence of urine: Ten patients (6 female) had 
persistent incontinence of urine. In 7 this was due to a 
surgical cause-—a fistula from the urethra in | and from 
the ureter in 1 and damage to the pelvic nerve in 5 
(proved by cystometry in 3) One patient had an 
abnormal preoperative IVU with deviation of the left 
ureter plus indentation of the bladder by a large mass, 
and in 3 others (1 male) there was incomplete bladder 
emptying. 


Discussion 

This study was undertaken to determine the value of a 
careful preoperative urological assessment in patients 
undergoing major colonic or rectal surgery for car- 
cinoma or diverticular disease. The role of intravenous 
urography has been defined in Crohn's disease (3, 14), 
and ulcerative colitis (15) but not in large bowel 


carcinoma. Most patients in this study uncerwent 
excisional surgery for colorectal carcinoma end the 
majority of tumours were rectal in origin. 

Fourteen of the 51 symptomatic patients either 
developed a primary urological complication cr noted 
an increase in the severity of symptoms postoperatively: 
this was found to be more likely in patients complaining 
of frequency, hesitancy or poor stream than in patients 
with dysuria or nocturia. An abnormal IYU was 
detected in 29 of the 51 patients. Postoperative compli- 
cations occurred in 26 of these patients. Six developed 
acute urinary retention and 4 required prostatic resec- 
tion. Infected urine was found in the other 20 patients 
but only 5 required treatment. In this study, therefore, 
patients with. urinary symptoms before elect've colo- 
rectal surgery had a high incidence of abnormalities on 
intravenous urograms. When compared with asympto- 
matic patients, those with symptoms were twice as likely 
to develop acute retention of urine postoperatively, and 
the incidence of prostatic resection. was fcur times 
higher. 

The presence of an abdominal mass due to large 
bowel pathology was associated with a disease-related 
abnormality in 20 of the 31 patients, and on 2 »ccasions 
the right urinary tract was involved by a left-sided 
tumour. 

Preoperative mid-stream urine specimens were ob- 
tained in 118 of the 176 patients; abnormalities were 
only detected in 17 but 4 developed urinary retention as 
compared with 6 of the 101 patients with a normal 
MSU. An elevated blood urea was present in 16 patients 
and in half of these an abnormality was detected 
radiologically and confirmed at operation. It is perhaps 
surprising that only one developed acute retention and 
he did not require surgery. 

In 117 patients the preoperative IVU was regarded as 
normal. At laparotomy, tumour was found tc surround, 
but not obstruct, the left ureter in 3 of these patients and 
to beloosely adherent to but not to invade the bladder in 
5. The radiological and operative findings were thereby 
consistent. No patient with a normal preoperative IVU 
required more than temporary catheterization of the 
bladder in the postoperative phase. 

Urological abnormalities on preoperative intra- 
venous urograms occurred in 45 patients (27 per cent) 
and were not associated with symptoms in 23 patients. 
Congenital abnormality especially ureteric cuplication, 
is of concern to the surgeon (16), and is sa:d to be the 
most frequent anomaly, occurring in 2 per cent of 
patients (13), but it was not found in the present series. 
In 7 patients abnormalities which included hydro- 
nephrosis due to benign prostatic enlargement, pros- 
tatic carcinoma or previous radiotherapy, "uberculosis 
and Staghorn calculus, all required treatment prior to 
colorectal surgery. 

The most frequent urological abnormality, however. 
was post-micturition residual urine. One-third of these 
patients developed acute retention and cne-sixth re- 
quired prostatectomy; this incidence is similar to that 
reported by Watson and Williams (1), Tank et al. (7), 
Whittaker and Goligher (11), but less taan that of 
Marks and Ritchie (10). Persistent infection requiring 
antibiotics or relief of bladder neck obstruction occur- 
red only in those patients in whom residual urine had 
been shown preoperatively. Thus the preoperative intra- 
venous urogram identified patients wit) urological 
abnormalities requiring treatment before large bowel 
surgery and also patients at risk of developing persistent 
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Now there is a practical alternative to surgery 
for calcium renal lithiasis: long-term prophylaxis with 
Zyloric. 

Zyloric has proved effective in preventing and 
treating calcium renal lithiasis in patients with raise 
serum or urinary uric acid. 

In a recent trial! 48 patients with hyperuricosutia 
were treated with Zyloric for an average of 3.88 
patient-years. The number of renal stones predictec 
for this period was 94.9. The actual number of stones 
formed was 8.Prior to treatment with Z yloric, half of 
these patients were hospitalised because of 
stone disease. 

A leading article? in the British Medical Journal, 
commenting on another clinical paper? stated ".. the 
only criterion of success in the treatment of caicium 
stone disease is total cessation of stone formation. 
By this criterion, allopurinol (Zyloric) was greatly 
superior to the placebo" 
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urological complications requiring definitive treatment 
in the postoperative period. In regard to this latter 
group, IVU proved to be a more accurate preoperative 
prognostic indicator than the presence of urinary 
symptoms. 

Disease-related abnormalities were present on the 
IVUs of 22 patients (11 per cent), of whom 10 had no 
urological symptoms. This finding was of considerable 
importance since surgical management was altered in 
12 patients, nephrectomy, ureterolysis or partial cyst- 
ectomy being required. The criteria for ureterolysis were 
strict—the ureter being encased or compressed by 
tumour. It is of interest that in more than half of these 
patients an abdominal mass was detected. It is not 

ossiblé to compare the incidence with that reported by 
ger et al. (13), since these authors had included a 
large number of patients with inflammatory bowel 
disease. They also considered post-voiding residual 
urine as a disease-related abnormality but we have 
classified this as a urological abnormality 

In the 9] patients with no symptoms, no abdominal 
mass, a normal blood urea and MSU, the intravenous 
urogram showed two disease-related abnormalities. In 
neither of these patients was management altered. It is in 
this group of patients, however, that a normal IVU can 
be very reassuring to the surgeon when dissecting a large 
and adherent pelvic tumour or a diverticular mass. 

In this study cystoscopy was left to the discretion of 
the surgeon in charge, and so comment cannot be made 
as to its place in patients undergoing major colorectal 
surgery. Nash (17), however, makes a plea for its routine 
use before abdominoperineal resection of the rectum. 

Precise knowledge of the anatomy and function of the 
urinary tract allows a more precise surgical approach 
and this is particularly important where a difficult 
dissection is anticipated, i.e. when there is an abdominal 
mass or a bulky neoplasm situated in the pelvis (16). 
This protective value against accidental injury during 
excision'of the rectum is stressed by several authors who 
quote an incidence of injury varying from 1 5 to 12 per 
cent (6, 7, 10, 11, 18). In this study there were 2 known 
cases of injury to the urinary tract, both in the group of 
109 patients with rectal carcinoma. It is recognized 
that the incidence of injury in this and other quoted 
studies might be higher if postoperative urography had 
been carried out routmely to detect asymptomatic 
damage (2). 

Incontinence of urine in the postoperative phase was 
thought to be due to primary disease (prostatic enlarge- 
ment) in 3 of the 10 patients. In the remaining 7 patients 
it could be attributed to extensive surgery in removing a 
large rectal carcinoma and associated damage to the 
pelvic nerve, or possibly directly to the urinary tract. A 

reoperative [VU is a bonus when it provides a baseline 

or the long term follow-up of those patients who 
develop urinary incontinence with a large residual urine 
as, without preoperative information, it 1s sometimes 
difficult to know whether this is a surgical complication 
arising from intraoperative damage to the pelvic nerves 
or whether it 1s secondary to primary urological disease. 

Although intravenous urography is safe (19), with a 
low incidence of major side effects (0-1 per cent) (20), it is 
time-consuming (60 radiological work units) and is not 
a a i in a district general hospital; £11-10 in a 
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teaching hospital (Hospital Costing Returns, 1974) A 
knowledge, however, of the anatomy and function of 
the urological tract prior to surgery will help to reduce 
the postoperative period and thereby the cost. 
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The clinical significance of the pattern of elevated serum 
carcinoembryonic antigen (CEA) levels in recurrent colo- 


rectal cancer 


C. B. WOOD*, J. G RATCLIFFE, R. W. 


BLUMGART* 


SUMMARY 

Serial serum carcinoembryonic antigen (CEA) assays 
were performed in 148 patients after potentially curative 
surgery for colorectal cancer. Thirty-seven patients de- 
veloped proved recurrent tumour in a follow-up period of 
2-5 years. Elevated CEA levels were recorded in 36 of 
these patients and in 27 rising levels preceded clinical 
symptoms of recurrent tumour. Two distinct patterns of 
CEA rise were observed: a ‘fast’ rise in which serum 
concentrations reached 100 pe/l within 6 months of the 
first elevation and a ‘slow’ rise in which concentrations 
remained less than 75 g/l for at least 12 months The 
majority of patients with the ‘fast’ rise had metastatic 
spread, whereas most patients with a ‘slow’ rise had local 
recurrence alone. This differential pattern may help to 
predict the site of recurrent tumour. 


SERUM carcinoembryonic antigen (CEA) assay is a 
valuable adjunct to clinical examination in postopera- 
tive monitoring of patients after surgery for colorectal 
cancer (1, 2). Rising CEA levels usually predict meta- 
static tumour recurrence several months before clinical 
detection (3, 4). The value of the CEA test in predicting 
local recurrence is less well established however, since 
the grossly elevated levels found characteristically in 
patients with distant, and especially liver, metastases 
occur less frequently. Furthermore, local recurrence 
may be difficult to confirm, particularly in asympto- 
matic patients. 

This present study assessed sequential changes in 
CEA levels in patients after apparently curative surgery 
for colorectal cancer to determine whether the pattern 
of CEA changes could help to predict the site of 
recurrent disease and prognosis. 


Patients ' 
One hundred and forty-eight patients who had undergone 
apparently curative surgery for adenocarcinoma of the colon 
and rectum between January 1974 and December 1976 were 
studied. All patients had localized, easily resectable primary 
tumours, without evidence of distant metastases at the time of 
initial surgery. Patients were seen at 3—6-monthly intervals 
after operation and were followed for between 20 and 56 
months, or until death. Accurate data on survival were 
obtained. CEA measurements were performed at each follow- 
up visit Patients with two consecutively elevated CEA levels 
were submitted to a planned programme of investigations 
designed to locate recurrent tumour (Fig. 1). CEA levels were 
assayed by a double antibody radioimmunoassay on un- 
extracted serum (5) The upper limit of normal was 25 ug/l, 
based on our study of a normal population Test sensitivity was 
defined as the ntage of patients with recurrent disease 
correctly iden and test specificity as the percentage of 
patients without recurrent disease vade identified (6). 
Statistical analysis of actuarial survival curves was made 
using the log rank test (7) 
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Fig. 1. Invesugation protocol for patients with two 
consecutively elevated serum CEA levels. 





Results 
One hundred and eight of the 148 patients had per- 
sistently normal CEA values and showed no clinical 
signs or symptoms of recurrent tumour (Table I). One 
tient developed signs of local recurrence 4 months 
fore elevated. CEA values were recorded. Thirty-nine 
patients had two consecutively elevated CEA levels and 
were investigated in detail. No tumour recurrence was 
detected in 3 patients, but the remaining 36 patients had 
roved tumour recurrence. Thus, test sensitivity was 
6/37 (97 per cent) and test specificity was 108/111 (97 
per cent). 
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Fig. 2. Patterns of rise of CEA in patients with elevated 
levels after potentially curative resection for colorectal 
cancer. 


Fig. 2 shows the serial serum CEA concentrations for 
the patients with tumour recurrence, plotted from the 
time of the first recorded elevation. Two distinct 
patterns in CEA rise were noted. Twenty-three patients 
had a fast rise in CEA levels defined as an increase in 
CEA concentrations to greater than 100 ug/l within 6 


- months of the first CEA elevation. Fourteen patients 


had a slow rise in which levels remained below 75 
for 12 months from the first recorded CEA elevation. 
Many patients with a slow pattern had stable elevations 
of the CEA levels for several months. The fast rise 
represents a rate of increase in serum CEA concen- 
trations in excess of 150 ug/l per year. By contrast, a 
slow risé represents a rate of rise of less than 50 ug/l per 
year. | 
The two groups were similar in the median time 
intervals from operation to the first elevated CEA level 
fast rise 8 months; slow rise 7 months) and from either 
t or second elevated CEA levels to diagnosis of 
recurrence (fast rise 6 and 2 months; slow rise 5 and 3 
months respectively). 

The major difference between fast and slow patterns 
wasin patient survival (Fig. 3). Patients with a fast risein 
CEA level had a much poorer prognosis, the differences 
being highly significant (P « 0-005). The relationship of 
the pattern of change in CEA level and site of tumour 
recurrence is shown in Table II. Nine (64 per cent) of the 
14 patients with a slow pattern had local recurrence 
alone compared with only 8 (35 per cent) of 23 patients 
with a fast pattern. Fifteen (65 per cent) of 23 patients 
with a:fast rise had distant and particularly liver 
metastases with or without local recurrence. However, 
for patients with local recurrence alone no significant 
difference in survival was found between patients with 
either fast or slow rises. 


D on 
The present study confirms and extends the application 
of the Tees assay as a monitor of tumour recurrence in 
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Fig. 3. Actuarial survival curves for patients with ‘fast’ or 
‘slow’ increases in serum CEA levels. 


Table I: CHANGES IN SERUM CEA LEVELS IN 
RELATION TO CLINICAL STATUS 


Range Range 
Serum CEA levels <25 ug/l « 40 ug/l 
Remained within normal 
range 
No evidence of 108 (73%) 109 (74%) 
recurrence 
Symptomatic 1 (196) 8 (5%) 
recurrence — —— 
109 117 
Elevated 
No evidence of 3 (2%) 2 (19€) 
recurrence 
Proved 36 (24%) 29 (2094) 
recurrence — — 
39 31 


Table I: SITES OF TUMOUR RECURRENCE 
RELATED TO THE PATTERNS OF CEA ` 


ELEVATION 
Pattern of 
Total CEA increase 
Site of recurrence no. Fast Slow 
Local 17 8 9 
Local + hver 2 2 0 
Local + bone 2 2 0 
Local $ metachronous I ] 0 
primary 
Liver 8 6 2 
Bone 5 2 3 
Lung 2 2 0 
Total 37 23 14 


colorectal cancer. Analysis of the patterns of change of 
CEA levels clearly shows that a rapid rise was associated 
with a high risk of metastatic disease and a poor 
prognosis, whereas a slow rise was associated par- 
ticularly with local recurrence and a better prognosis. 
The survival rate for patients with local recurrence alone 
was the same regardless of the CEA patterns. The 

oorer prognosis in patients with rapidly msing CEA 
evels was, therefore, due to a higher proportion of 
patients with distant metastases. Similar patterns have 
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been reported recently by Staab and colleagues (8) using 
the Z-gel CEA assay and a computer technique to 
determine the rate of change of CEA levels (slope 
analysis). They showed that patients with a slow pattern 
of CEA rise (‘flat slope’) had local recurrence and were 
more likely to benefit from ‘second look’ surgery. 

Moertel and colleagues (9) suggested that the CEA 
test has limited value 1n patients with local recurrence, 
since 56 per cent of their patients with locally recurrent 
or residual malignant disease had CEA levels in the 
normal range. This may be true to some extent as the 
one patient in our study who developed clinical evidence 
of residual tumour before an elevation in CEA levels 
had local tumour recurrence. However, our study has 
shown that patients with local recurrence tend to show a 
different pattern of CEA elevation which should be 
taken ue consideration when investigating tumour 
recurren 

The ksi study highlights the importance of defin- 
ing the CEA level above which tumour is s ted in 
determining test sensitivity and specificity. The sensi- 
tivity of the test (using two consecutive levels greater 
than 25 ug/i as the criterion of abnormality) in indicat- 
ing recurrence disease was 97 per cent. This figure may 
slightly overestimate the true sensitivity since our 
patients were submitted to detailed investigation only if 
CEA levels were elevated or clinical signs and symptoms 
of recurrence were present. Thus, some asymptomatic 
patients may have been harbouring latent recurrence 
without elevation of CEA values. If a high cut-off level is 
used (greater than 40 pg/l), which 1s above the range 
found in patients with non-malignant bowel disease, it is 
likely that many patients, particularly those with local 
recurrence, will not be detected early by CEA monitor- 
ing. A lower cut-off level, based on the upper limit in 
normal subjects (25 pg/l), will improve the sensitivity of 
the test at the expense of some loss in specificity. 
However, we suggest that the false positive rate ob- 
served (3 per cent) 1s sufficiently low to be acceptable. 
Application of the lower cut-off feel minimizes the time 
lag between suspected tumour recurrence znd thera- 
PEU decision, thus allowing fuller exploitation of the 
ead time provided by the CEA test. The effect of 
employing a higher cut-off level can be seen by re- 
calculating the data using a CEA value of 40 ug/l as the 
criterion of abnormality (Table I). The test sensitivity is 
then reduced from 97 per cent (36/37) to 78 per cent 
(29/37), while specificity improves marginally (97 per 
cent to 99 per cent). These figures are similar to the test 
sensitivity of 66 per cent and specificity of 91 per cent 


4 


calculated from the larger series of Neville and Cooper 
(10) who used a similar assay and a cut-off level of 
40 


The detection of recurrent tumour may be especially 
difficult in asymptomatic patients. Determination of the 
pattern of CEA change may be helpful both in diagnosis 
and in distinguishing between local recurrent and 
distant metastases. 
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Operative mortality following excision of the rectum 
E. S.R. HUGHES, F.T. MCDERMOTT, J. P. MASTERTON, I.G. E. CUNNINGHAM AND 


A. L. POLGLASE* 


SUMMARY 

Resection of the rectum was performed in 1395 patients. 

There were 94 (67 per cent) operative deaths. The 
operative mortality was similar in the three types of 
excision, Mortality was high in the male, in the older age 
groups |and ın those having palliative resection. 
Cardiopulmonary complications and sepsis were the two 
chief causes of the operative deaths. 


EXCISION of the rectum, with or without preservation of 
the anal sphincters, 1s a formidable procedure and it is 
perhaps inevitable that a certain mortality accompanies 
the operation—a mortality that should be kept under 
constant review in order to keep it to a minimum. In the 
analysis presented here the operative fatalities in a large 
series (1395 patients) have been studied and attention 
focused on i chief problems. 


Patients and methods 
The review has been confined to those patients undergoing 
excision of the rectum and, to reduce variables, restricted to 
those treated by one surgeon (E. S.R H ) over a period from 
1951 to 1978 inclusive. A total of 1395 rations has been 
ormed in Melbourne, at the Alfrec Hospital, Royal 
elbourne Hospital and several private hospitals. All patients 
belong to the Monash Department of Surgery (Alfred 

ital) Computer Series. 
rectum has been excised by one of the following 
methods. 


Abdommopermeal excision with a permanent colostomy (531 


tients) 

Three techniques have been adopted. With the first technique 
the patient is postured on Lloyd-Davies lithotomy stirrups; an 
abdominal team mobilizes the rectum and fashions a colo- 
stomy 9, ileostomy 3, iliac colostomy 1) was performed at the 
detachment of the anal canal and rectum, secures haemostasis 
and sutures the perineal skin By the second technique the 
patient ıs similarly postured but only one team is involved, first 
completing the abdominal dissection and then subsequently 
dealing with the perineum. By the third method the patient 1s 
not postured ın stirrups, after the abdominal dissection has 
been completed the patient is turned into a left lateral position 
for the perineal phase 


Pullthrough pid ui patients) 

This method lizes two surgical teams with the patient 
postured on te Lloyd-Davies stirrups. The abdominal sur- 
geon mobilizes the rectum completely, ligates the pedicle and 
prepares a length of colon with an adequate blood supply. The 
perineal surgeon pulls through the prepared Aebi segment 
and a week later performs a delayed colorectal anastomosis. 


Anterior resection and end-to-end anastomosis (461 patients) 
Anterior or abdominal resection followed by end-to-end 
anastomosis was the third method used in this series In 44 
patients a proximal diversion (transverse colostomy 31; caeco- 
stomy 9; leo stomy 3; iliac colostomy 1) was performed at the 
me time In about half the patients the bowel was mechani- 
cally prepared and some form of antibiotic cover used. Patients 
n included in a series of trials involving placebos and 
iuba the results of which have been previously published 
(t-5). Since 1961 every effort has been made to minimize 
operative contamination of the tissues (6) 


-deaths (6-0 per cent) following 403 


All deaths occurring within 2 months of operation have been 
regarded as operative deaths Five additional] deaths occurring 
at 66 days (cerebrovascular accident), 90 days (pelvic sepsis), 
105 days (faecal fistula following wound dehiscence) and 113 
days (sepsis) have been included 


Results 

Overall mortality 

In the total series of 1395 patients (males 752, females 
643) there were 94 deaths (6-7 per cent). There were 24 
ullthrough exci- 
sions, 37 deaths (8-0 per cent) after 461 anterior 
resections and 33 deaths (6:3 per cent) after 531 
abdominoperineal excisions (Table J). A total of 33 


Table I: OVERALL OPERATIVE MORTALITY 
AFTER EXCISION OF THE RECTUM 


No No 
Type of excision patients deaths Yo 
Abdomunopenineal §31 33 63 
Pullthrough 403 24 6:0 
Anterior 461 37 80 
anastomosis 
Total 1395 94 6-7 


Table II: OPERATIVE MORTALITY AND SEX OF 


PATIENTS 

a No No. No No 
Type of excision males deaths females deaths 

Abdomuno- 307 23 224 10 
perineal (7 5%) (4-5%) 

- 206 17 197 7 
through (8:3%) (3 6%) 

Anterior 239 25 222 12 
anastomosis (10 5%) (54%) 

Total 752 65 643 29 
(8-676) (4-595) 


Table Il: OPERATIVE MORTALITY AND AGE OF 
PATIENT 


No 

Age (yr) No. deaths % 

0-9 0 0 0 

10-19 1 - 0 0 
20-29 18 2 11:1 
30-39 62 l 1-6 
40-49 182 6 3-3 
50-59 350 9 2-6 
60-69 450 26 58 
70-79 276 4] 14-9 
80-81 56 9 160 
Total 1395 94 67 


* Department of Surgery, Monash University. 
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Table IV: OPERATIVE MORTALITY AND PATHOLOGY 





Mahgnant palliative Malignant curative Non-malignant 
No. No. No. 

Type of excision No. ceaths % No deaths % No deaths Uo 
Abdominoperineal 159 14 88 372 19 51 0 0 0* 
Pullthrou 64 17 26-6 301 13 43 30 0 08 
Anterior anastomosis 94 13 13-8 337 20 5-9 38 l 2:6 

Total 317 44 13-9 1010 52 51 68 I l-5 





* Resection for inflammatory bowel disease omitted 


Table V: CAUSES OF OPERATIVE DEATHS 


T of excision 
Cause of death PT AA 


Cardiopulmonary 14 8 16 38 
Intraperitoneal 3 1] 1] 25 
and pelvic sepsis 
Cerebrovascular 4 
accident 
Small bowel 3 
obstruction 
Debihity i 
1 
3 
] 





pam 


Bedsore 
Haemorrhage 


(gastrıc ulcer) 
Inhaled vomitus 
Femoral artery 

thrombosis 


Total 34 23 37 94 


Om Ooerhd c 
cec O A own e w 


AP, Abdominoperineal, PT, pullthrough, AA, anterior anas- 
tomosis. 


patients died in the first week after operation, 79 died in 
the first 28 days and 24 died between 29 and 113 days 
after operation. 


Mortality and sex 

The postoperative mortality in relation to sex is set out 
in Table II. The overall figures reveal that the post- 
operative mortality in males was 8-6 per cent and in 
females 4-5 per cent. 


Mortahty and age 

Postoperative deaths occurred in all age groups (Table 
III). There was a high percentage of deaths in the older 
age groups, rising from 1:6 per cent in the fourth decade 
to 16-4 per cent in the ninth. 


Mortality and pathology 

A high postoperative mortality rate was noted in those 
patients undergoing palhative excision of the rectum for 
incurable malignant disease (44 deaths in 317 patients— 
14 per cent). The mortality rate ın the palliative group 
ranged from 8-8 per cent in palliative abdominoperineal 
excision to 13-8 per cent in palliative anterior resection 
(Table IV) 

In 1010 curative resections for malignant disease 
there were 52 postoperative deaths (5:1 per cent). The 
mortality ranged from 43 per cent in curative 
pullthrough resections to 5-9 per cent in curative 
anterior resections. 

There was only 1 death (2:6 per cent) after 68 non- 
malignant resections. This occurred as a result of chest 


complications after a pullthrough excision for a benign 
tumour in a 78-year-old patient. 


Causes of postoperative death 

The cause of death was most commonly related to the 
cardiopulmonary systems—38 (404 per cent) of 94 
deaths (Table V). The patients died suddenly or after a 
brief illness with symptoms and signs related to the heart 
or lungs or both. The basic factors responsible appeared 
to be thrombosis—either venous (causing pulmonary 
embolism) or arterial (causing myocardial infarction)— 
and unresponsive chest infections. Cardiopulmonary 
factors were responsible for 8 (33-3 per cent) of 24 
postoperative deaths following pullthrough excision, 15 
(43-4 per cent) of 37 deaths after anterior resection and 
14 (42:4 per cent) of 33 deaths following abdomino- 
perineal excision. 

The second major cause of death was sepsis—25 (26:6 
per cent) patients. A breakdown in the anastomosis was 
considered the primary factor in most. The infection 
either was confined to the pelvis or was more diffuse in 
the peritoneal cavity. Sepsis was an unusual compli- 
cation after abdominoperineal excision—3 (9-1 per 
cent) of 33 postoperative deaths; it was more common 
after anterior resection—11 (29-7 per cent) of 37 
deaths—and was most common following pullthrough 
excision—] 1 (45-8 per cent) of 24 postoperative deaths. 

Cerebrovascular accidents caused 8 deaths (8-5 per 
cent) while rapid progression of the malignant disease 
was responsible for 7 deaths (7-4 per cent). A miscella- 
neous group of complications accounted for the remain- 
ing 16 deaths (17-0 per cent). 


Mortality over past 10 years 

Over the past 10 years of the study (1969-78 inclusive) 
no preoperative bowel preparation was instituted, oper- 
ative aseptic precautions were intensified and half the 
patients received either gentamicin or cephalosporin. 
The pullthrough method was used increasingly for low- 
lying tumours that previously would have been treated 
by abdominoperineal excision and the establishment of 
a permanent colostomy. À total of 396 patients was 
treated in this 10-year period with 31 deaths (7-1 per 
cent). Analysis of the statistics indicated that the 
mortality following anterior resection and anastomosis 
had increased largely due to cardiopulmonary compli- 
cations whilst sepsis was responsible for 6 of 13 deaths 
after pullthrough resection. 


Discussion 

There is no established definition of an ‘operative death’ 
other than that it is related to operation in time. At St 
Mark's Hospital operative deaths are defined as those 
within 28 days of operation (7) whilst Whittaker and 
Goligher (8) include those that ‘died whilst in Hospital’. 


In this series all deaths occurring within 2 months of 
surgery have been regarded as operative deaths. In 
additic, 5 other cases died after the 2-month period 
from causes related to postoperative complications and 
have tkerefore been jchüded. The lack of a recognized 
internétional definition makes comparison with other 
reports very difficult. 

In this series the operative mortality has been 6-8 per 
cent, comparable with the Leeds series (8) but not as 
good zs that obtained at St Mark's (7). Each of the three 
stande-d procedures used to resect the rectum has been 
associated with much the same mortality rate. There has 
been ro change in the mortality rate over the years The 
St Mzrk's analysis shows a slight increase in the 
mortality rate following anterior resection (7). 

Nearly half the operative deaths were related basi- 
cally r5 the circulatory system or more specifically to a 
suscertibility to thrombosis, either venous or arterial. 
This 15 nsible not only for cardiopulmonary deaths 
but also for those due to cerebrovascular accidents, 
which accounted for 8 per cent of deaths. Predisposition 
to th-ombosis ıs created by slowing of the circulation, 
local change to the endothelium and increased coagu- 
labilizy of the blood factors, all of which tend to be 
present in the groups showing increased risk. The 
smal.zr pelvis of the male results in more manipulation 
and more trauma to the blood vessels. The operation 
also takes longer. Elderly patients are more likely to 
have diseased blood vessels predisposing to operative 
vasc.ilar trauma. The increased tendency to thrombo- 
phleoitis ın advanced cancer patients might help to 
explzin the considerably increased risks associated with 

rative resections. 

Sepsis is responsible for just over a quarter of the 
postoperative deaths. There 1s a possibility that some of 
the zardiopulmonary deaths are caused by low-grade 
pelvc sepsis predisposing to thrombosis. Fatal i 
occurs with or without prophylactic antibiotics and 
appears to be related to the postoperative leakage of 
large bowel contents deep in the pelvis. This in turn is 
caused by a breakdown in the anastomosis such as 
might occur in anterior resection or as the sequel of 
infarction of a pulled-through segment. In this series 
sepsis was responsible for nearly one-third of the deaths 
following anterior resection and nearly a half of those 
complicating pullthrough excisions. In contrast, less 
than 10 per cent of the deaths following abdomino- 
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perineal excision with a colostomy were caused by 


Sepsis. 

This review of postoperative mortality has led to a 
modification of our policies in relation to excision of the 
rectum. 

l. To reduce the incidence of and dangers arising 
from thrombosis in the postoperative period it is now 
recommended that all patients undergoing resection of 
the rectum receive prophylactic calf stimulation. 

2. Antibiotic trials in this series have established the 
effectiveness of crystalline penicillin (10 mU 1.v.), genta- 
micin and cephalosporin in reducing the incidence of 
intrapelvic sepsis. It is proposed to administer routinely 
cephalosporin at the time of the premedication and to 

ive two further doses subsequently. Metronidazole will 
added in a double blind trial 

3. The most serious problems arise in the pullthrough 
anastomosis when the pulled-through segment becomes 
necrotic. As this is unpredictable, it is recommended 
that all cases undergoing this operation have a tem- 
porary transverse colostomy established (9). 
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Severe leg ischaemia caused by anterior resection of the 


rectum 


T. J. DEVINE, K. A. MYERS AND P. G. SLATTERY* 


SUMMARY 

Á 45-year-old man developed severe leg ischaemia follow- 
ing anterior resection for rectal carcinoma. A previously 
unrecognized infrarenal aortic occlusion was also present. 
Division of important collateral arterial pathways during 
the anterior resection was the cause of ischaemia which 
contributed to the patient's death. Patients having rectal 
or colonic resection should be carefully assessed for aorto- 
iliac occlusive disease. Extra-anatomical arterial re- 
construction before the bowel resection would avoid this 
complication. 


Ir a rectal or left colonic resection needs to be performed 
in the presence of an aortic occlusion, division of 
collateral arteries could lead to distal ischaemia. We 
have not been able to find a specific case report of this 
complication, although the possibility is mentioned by 
Rosenman in the discussion of a paper by Connolly and 
Stemmer (1). The following case report describes the 
probable cause of the complication and suggests a 
method of avoiding the problem. 


Case report 

A 45-year-old man was admitted to Prince Henry's Hospital 
for management of severe bilateral buttock and leg ischaemia 
Two days earlier another surgeon had repaired a hernia 1n an 
old McBurney's incision. The pentoneal cavity was entered 
and a previously unsuspected rectal carcinoma was discovered 
An anterior resection of the rectum was performed through a 
left edian inciston and the incisional hernia was repaired. 
In the immediate postoperative period the patient could not 
move his legs and noted that they were cold, painful and numb 
No improvement occurred before transfer 

On further questioning, it was apparent that the patient also 
had a long standing aortic occlusion with a 3-year history of 
intermittent claudication 1n both buttocks, thighs and calves. 
This had gradually worsened until he was unable to walk more 
than 15 metres. He was also impotent Ischaemic rest pain had 
not developed. He had been a heavy smoker for 30 years. 

On examination the patient was toxic and febrile but not 
shocked. Faeculent fluid was discharging from a drain in the 
left iliac fossa and pus was discharging trom the paramedian 
incision. Blood cultures grew Bacteroides and the fluid dis- 
charging from the drain tube grew Coliforms, Bacteroides and 
Clostridium welchii. 

Femoral pulses were absent, the buttocks and legs were cold, 
cyanotic mottling was present up to the knees and also on the 
buttocks, which showed signs of pressure necrosis Anaesthesia 
was present in a stocking distribution to the mid-thigh level. AT 
muscles were weak and tender. A neurological opinion m- 
dicated that paraplegia was not present and that the signs were 
solely due to ischaemia. 

Transperitoneal arterial reconstruction was not possible due 
to intraperitoneal sepsis Extra-anatomical reconstruction was 
considered inadvisable because of septicaemua and sepsis close 
to both groins. Conservative treatment with administration of 

tamicin, clindamycin and cephalothin was commenced. 
wo days later, laparotomy was performed because of worsen- 
ing peritonitis. This revealed patchy infarction of the mid small 
bowel and partial dehiscence of the anterior resection anasto- 
mosis with local pelvic is There was gross atheroma 
causing occlusion of the iairarecal aorta and common iliac 
arteries. Necrotic small bowel was resected and the ends 


exteriorized. Additional drain tubes were placed down to the 
anterior resection anastomosis and the abdomen was closed 
Postoperatively, the patient developed anuria, deteriorated 
and died 30 h later. 

The autopsy findings were as follows’ 

1. There was long standing total occlusion of the infrarenal 
aorta and common iliac artenes from atheroma and old 
thrombosis. 

2. The external iliac arteries and femoral arteries were 
relatively free of disease. 

3. Fresh friable thrombus obstructed the ostia of both renal 
arteries and the superior mesenteric artery. 

4. Partial dehiscence of the anterior resection anastomosis 
had occurred with local pelvic sepsis 

5. The spinal cord was normal. 

6. There was pale, ischaemic muscle in the thighs, bu:tocks 
and calves. 


The histology of the resected rectum confirmed moderately 
differentiated es’ B adenocarcinoma. 
on 


Asa result of chronic aortic occlusion, collateral arteries 
develop to maintain circulation to the legs. These 
collaterals develop from both parietal and visceral 
arteries (2,3) Some arie from the lateral paired 

arietal branches of the aorta—the intercostal and 
umbar arteries—and pass to branches of the internal 
and external iliac arteries below. In addition, an exten- 
sive anastomosis can develop from visceral to parietal 
arteries, in particular from the superior mesenteric 
artery through a tortuous anastomotic artery into the 
inferior mesenteric artery. This can re-enter the aorta 
distally or pass through enlarged branches of the 
inferior mesenteric artery to join parietal branches of 
the internal iliac arteries. Moskowitz et al., in a detailed 
study in 1964 (4), stressed the significance of this vessel 
and named it the ‘meandering mesenteric artery of the 
colon’. They stated that“. . . this artery is usually present 
in occlusive disease of the aorta'. This vessel may 
provide the principal collateral circulation to the legs 
(2, 3, 5, 6, 7). A diagrammatic representation of the 
probable anatomy tn the patient reported is shown in 


i 

is meandering mesenteric artery also develops in 
patients with superior mesenteric artery and coeliac axis 
occlusion without aortic occlusion. Blood flow is 1n the 
reverse direction (8-11). 

In a patient with an aortic occlusion, division of this 
large collateral vessel might precipitate critical leg 
ischaemia. During either abdominoperineal or anterior 
resection of the rectum, sigmoid colectomy or left 
hemicolectomy, the meandering artery must be divided. 
In addition, the paramedian incision, the stab incision in 
the left iliac fossa and the large incision in the right iliac 
fossa probably all divided other critical collaterals 


‘between the intercostal and lumbar arteries above and 


* Prince Henry's Hospital, Melbourne, Australia. 
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Fig. 1. The meandering mesenteric artery as it probably 
occurred in the patient described as a result of total 
infrarenal aortic occlusion. 


the inferior epigastric and circumflex ihac arteries 
below. 

The combination of aortic occlusion and the need for 
rectal or left colonic resection appears to be uncommon. 
Nevertheless, all patients undergoing colorectal surgery 
should be assessed for associated aorto-iliac occlusive 
disease. If this is demonstrated, arteriography should be 
performed. If the blood supply to the legs is through the 
collateral channels described, then arterial reconstruc- 
tion should be performed to ensure adequate blood flow 
to the legs. Transperitoneal aortic reconstruction at the 
time of bowel resection is not advised because of the 
high risk of infection developing in the arterial re- 
construction with its well-known disastrous consequen- 
ces (12). An extra-anatomical reconstruction in which 
the peritoneal cavity is not entered would have obvious 
advantages in this situation. An axillobifemoral graft 
would be the ideal procedure because of its low 
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morbidity and mortality (13, 14). In non-urgent cases 
this would ideally be performed 2 weeks before the 
bowel resection. 
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Clinical and manometric evaluation of rectal prolapse and 


incontinence 


M. R. B. KEIGHLEY, T. MAKURIA, J. ALEXANDER-WILLIAMS AND Y. ARABI* 


SUMMARY 

The clinical presentation and manometric findings in 46 
patients with rectal prolapse and/or incontinence are 
reported. Basal and maximal squeeze pressures in the anal 
canal of patients with prolapse alone did not differ from 
the pressures in age- and sex-matched controls whereas 
anal pressures in both groups of patients with incontinence 
were significantly lower than in controls. Physiotherapy 
and faradism had no therapeutic value in rectal prolapse 
but gave improvement in 30 per cent of patients with 
incontinence. Rectopexy gave satisfactory results in all 
the patients with prolapse and improved incontinence in 70 
per cent. Post-anal repair cured 87 per cent of patients 
with idiopathic anorectal incontinence or with persistent 
incontinence after rectopexy. No form of treatment was 
associated with any significant elevation of anal pressures. 


RECTAL prolapse is a distressing condition, not only 
because of uncontrollable prolapse but because many of 
these patients are also incontinent (1). Incontinence may 
also occur without prolapse and usually affects vounger 
patients (2). Descent of the perineum has been observed 
in both groups of patients (3) and it has been suggested 
that the pudendal nerve may be damaged by prolonged 
straining or trauma (4). 

The aim of this study has been to evaluate the changes 
in anal pressure in 46 patients with rectal prolapse and 
incontinence separately or combined, and to analyse the 
clinical and manometric results of treatment. 


Patients and methods 

Forty-six consecutive patients attending a proctology clinic 
between January 1977 and June 1978 have been studied. The 
clinical presentation and anal pressures were recorded before 
and 4 months after treatment in 27 patients with prolapse (4 
males) and in 19 patients with incontinence (2 males). Eighteen 
of the 27 (66-7 per cent) patients with rectal prolapse also had a 
history of incontinence. Therefore, patients were divided into 
three groups, prolapse alone (s = 9), prolapse and inconti- 
nence (n = 18) and incontinence alone (n = 19) (Tabte I). 

Investigations included sigmoidoscopy and digital assess- 
ment of the anorectal angle, sphincter tone and perineal 
descent. Radiological evaluation of the anoractal angle and 
the use of defaecating proctograms were attempted but later 
abandoned because of difficulties of standardization and 
reproducibility. 

Anal pressures were measured after digital examination with 
the patient in the left lateral position at 1, 2, 3 and 4 cm from the 
anal verge. Manometry was performed with a closed water- 
filled balloon probe mounted on a hollow Perspex rod of 7 mm 
diameter (5). The balloon was distended so as to produce a 
slight convexity and connected to a Statham strain gauge 
pressure transducer and then to a multi-channel recorder 
(Devices Ltd). Anal pressures were measured at rest (basal 
pressure) and after voluntary contraction of the sphincters 
(squeeze pressure). The highest basal and squeeze pressures 
were recorded as the maximal basal and maximal squeeze 
pressures and were the only results used for subsequent 
analysis. The anal pressures in rectal prolapse and/or inconti- 
nence have been compared with those in an equal number of 
age- and sex-matched controls with colonic carcinoma, gall- 
stones or peptic ulcer. Statistical analysis has been performed 
using the paired Student's ¢ test. 


Results 

Clinical presentation 

The clinical presentation of the three groups is showa in 
Table I. The majority of patients were women (83 per 
cent) and patients with incontinence alone were ap- 
proximately two decades younger than those with rectal 
prolapse. Fourteen of the 27 (52 per cent) patients with 
prolapse reported spontaneous prolapse, whereas the 
remainder described it as occurring only after 
defaecation. 

In 37 patients with a history of incontinence, 21 (67 
per cent) said that they did not know when they might 
soil themselves and therefore wore a sanitary pad al! the 
time; in the remaining patients incontinence was less 
common and only occurred if lavatory facilities were 
not immediately available or if the patient had ciar- 
rhoea. There were 4 patients with incontinence a one 
who had severe damage to the sphincter by trauma, 
Crohn's disease, previous operation for fistula and 
operation for imperforate anus where the rectum had 
been opened outside the anal sphincters. 


Pre-treatment pressures 

Anal pressures were analysed in the three clinical groups 
(Table II). In both groups of patients with incontinence 
the maximal basal and squeeze pressures were sigr.ific- 
antly lower than in controls. 


Influence of treatment on anal pressures 

Three forms of treatment were evaluated. Conservative 
therapy consisted of local faradism and pelvic door 
exercises (6, 7). Surgical treatment included post-anal 
repair for incontinence (8) and abdominal rectopexy for 
prolapse using the Wells procedure (9) but with a Teflon 
mesh instead of polyvinyl alcohol sponge (10). Basal 
and squeeze pressures were recorded before and 4 
months after treatment. Analysis of the influence of 
treatment on basal or squeeze anal pressures failed to 
demonstrate any significant improvement after con- 
servative or surgical treatment ( Table HT). Nevertheless, 
the mean maximal basal and particularly the mean 
maximal squeeze pressures were all higher at the 4- 
month follow-up than before treatment. The percentage 
increase in the maximal basal pressure (MB) and 
maximal squeeze pressure (MS) for each indiv dual 
form of therapy was as follows: conservative manage- 
ment—MB 42 per cent, MS 46 percent; rectopexy--MB 
25 per cent, MS 41 per cent; post-anal repair. —MB 16 
per cent, MS 87 per cent. 


Clinical results of treatment after 4 months 

On assessment the results of treatment were classifed as 

follows: cured (no symptoms), better (improvement by 

treatment) and the same (no improvement) (Table IV). 
Conservative treatment did not have any influence on 

rectal prolapse whereas 6 of the 22 patients with 

incontinence (30 per cent) were cured by faradism and 
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Table I: CLINICAL PRESENTATION 
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Prolapse Prolapse and Incántinence 
Presentation alone incontinence alone 

Number 9 18 19 
Age 

Mean 7l+12 704-13 

Range 41-81 34-88 

x 

Male 2 2 4 

Female 7 16 15 
Prolapse i 

Spontaneous 6 g Aone 

Only during or after defaecation 3 10 None 
Incontinence : 

Most of the time None 8 : 43 

Occasional None 10 É 
Previous operations : 

Lateral subcutaneous sphincterotomy None None i 2 

Manual and dilatation None None 2 

Suture of perineal tear None None i 2 
Damaged sphincter* { 

Trauma None None ie 

Operations for Crohn’s disease None None 2 

Operation for imperforate anus None None i" 





* Excluded from analysis. 


pelvic floor exercises. Seventeen patients had a recto- 
pexy for prolapse and/or incontinence and the pro- 
lapse was cured in all cases; furthermore, correction 
of the rectal prolapse was associated with restoration of 
continence in 7 of 10 patients (70 per cent). 

Post-anal repair was performed in 8 patients—5 for 
incontinence and 3 for persistent incontinence after 
rectopexy. Seven patients (87 per cent) reported a 
completely satisfactory result after post-anal repair. In 
addition, rectopexy and post-anal repair were under- 
taken as a combined abdominoperineal procedure on 3 
occasions, the prolapse was satisfactorily controlled in 
all 3 patients but incontinence persisted in 2. 
Furthermore, the combined procedure was associated 
with severe postoperative complications—pseudo- 
membranous colitis in 1 and perineal sepsis in 2. 

The 4 patients with a damaged external sphincter 
were successfully treated by repair of the external 
sphincter (3 patients) or by rerouting the rectum 
through the sphincter complex (1 patient). 


Discussion 
There were 10 patients with factors which were con- 
tributory to their developing anorectal incontinence 
(sphincterotomy, anal dilatation, obstetric tear, trauma, 
Crohn's disease, congenital abnormality and previous 
operation). Although the inclusion of all 10 does not 
significantly alter the results, we decided to exclude from 
analysis 4 patients in whom we considered that there 
was division of, or excessive damage to, the external 
anal sphincter. We did not exclude 6 patients who had 
lesser damage to the sphincter mechanism. Two patients 
who had had a lateral subcutaneous sphincterotomy 
had had only the superficial part of the internal 
sphincter divided distal to the dentate line (11); 2 who 
had had manual dilatation had only had a gentle six- 
finger stretch (12) and the 2 who had had an obstetric 
tear had had it resutured. Furthermore, 4 of the 6 
patients gave a history of having had faecal discharge 
before the procedures undertaken on the anal canal. 
Anorectal function was studied by measurement of 
(a) the basal pressure, which is largely under autonomic 


Table H: ANAL PRESSURES BEFORE TREATMENT 
COMPARED WITH AN EQUAL NUMBER DF AGE- 
AND SEX-MATCHED CONTROLS 








Mean + s.d Mea nob ad. 
maximal maximal 
7 basal squeeze 
Conditions No. pressure pressure 
Prolapse alone 
Patients 9 55-7 + 25:17 1427 4-432 
Controls 9 57.44 337 153-7 + 31-3 
Prolapse and 
incontinence 
Patients is 24-4+ 29-6* 89-2 + e 
Controls 18 54-2 + 30: 8* {53-2 + 48 3** 
Incontinence 
alone 
Patients 15 39-5 + 23-9" R7 B+ 549*** 
Controls 15 79-3 + 17-4* 197 3 +63-2°** 
* Pc0-05; ** P0005, ***P.-0001. 


t n.s. 


control from the internal sphincter, as 1) is not in- 
fluenced by muscle relaxants (5), and (4) the squeeze 
pressure, which is a function of the external sphincter 
and the puborectalis (8). We did not try to separate the 
external sphincter and puborectalis components by 
electromyography. : 
Preoperative anal pressure in patients with prolapse 
alone did not differ significantly from pressures in age- 
and sex-matched controls. On the other 





maximum squeeze pressure only just faileó to achieve 
significance (P «0-1, > 0-05) and with large numbers it 
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Table Ill: INFLUENCE OF TREATMENT ON ANAL PRESSURES AFTER 4 MONTHS COMPARED WITH 
PRE-TREATMENT PRESSURES IN 40 PATIENTS (mean s.d.) 


Mean maximal basal pressure 


Mean maximal squeeze pressure 





Treatment No. Before treatment After treatment Before treatment After treatment 
Anal continence 20 32-9 + 25:3 46-5 + 338 74-44+47-7 108-6+78 4 
device and 
physiotherapy " 
Rectopexy 12 42-4 + 31-4 §2-4+ 26:8 129-3 + 80-6 177-8 + 98-4 
Post-anal repair 7 32:5 - 20-9 3T-0-- 23-9 7254452 105-54 50-7 
Rectopexy and 3 100410-0 IHE 56-0 + 40-6 100-3 4 51-5 


post-anal repair 





Table IV: CLINICAL RESULTS OF TREATMENT 
AFTER 4 MONTHS 





Treatment No.  Cured Better Same 

ACD* and physiotherapy | 

Prolapse 10 0 0 10 

Incontinence 22  6(3094) 7 9 
Rectopexy 

Prolapse 17 17(100%) 0 0 

Incontinence 10 7 (70%) | 2 
Post-anal repair 

Incontinence 8 7(8794) ] 0 
Rectopexy and post- 

anal repair 

Prolapse 3 3(100%) | 0 0 

Incontinence 3. 1(3394) l | 


* Anal continence device. 


is possible that the difference could have become 
statistically significant. It is interesting to note that all 
forms of treatment had a much greater influence on the 
maximal squeeze pressure, which is the component 
derived from the voluntary sphincter mechanism, than 
on the involuntary basal pressure. Kirkman (11) also 
found that anal pressures had not increased 9 months 
after abdominal rectopexy. However, after 3 years he 
found a significant rise in anal pressures, suggesting that 
the anal sphincter may return to normal after prolonged 
control of the rectal prolapse. 

The clinical results of our study indicate that con- 
servative therapy has no place in the management of 
rectal prolapse and that physiotherapy has only a 
limited value in management of rectal incontinence. 
The overall results of rectopexy for prolapse are excel- 
lent in the short term and none of our patients has had 
further prolapse. Seventy per cent of the patients with a 
history of rectal prolapse and incontinence reported 
that the incontinence has been satisfactorily controlled 
after successful rectopexy: however, 3 patients have 
required a second operation (post-anal repair) for 


control of continence. Combined abdominal rectopexy 
and post-anal repair was performed in 3 elderly patients 
with prolapse and incontinence but was associated with 
infection in the perineum in 2 and for this reason ve now 
no longer advise the combined operation. Nevertheless, 
for the patients with persistent incontinence after 
rectopexy and for patients with distressing idopathic 
anorectal incontinence excellent results have been ob- 
tained in 7 out of 8 patients by restoring the anorectal 
angle (post-anal repair), even though at 4 months there 
was no significant improvement in anal pressures. 
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Too often. victims of breast cancer must also suffer the 
unpleasant side effects of combination cytotoxic chemotherapy 


‘Nolvadex’ offers a gentler alternative, particularly in post- 
menopausal women with predominantly soft-tissue disease or 
metastases. Up to 70% ofsuch patients have responded to 
‘Nolvadex” yet side effects of treatment are far fewer and much 
less distressing than with cytotoxic chemotherapy or with 
additive endocrine therapy2 

Moreover, a simple oral dosage means that patients may 
continue with ‘Nolvadex’ treatment in their own homes. 

1. Cancer Treatment Reports (1976),60, 1431. 

2. British Journal of Cancer (197 1),25,270 


Awarded for the discovery and development of Nolvadex 
041 


Full prescribing information is available front ICI Pharmaceuticals Division. Macclesfield, Cheshire SK 10 4TT 


Tamoxifen citrate 
Kinder to the life it may prolong. 
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Highly active against. Well tolerated 
common urinary pathogens “trimethoprim alone appears the 
“The most common gram-negative bacilli, safest of all drugs [tested] against urinary 
E. coli, Proteus and Klebsiella are tract infection." Y 
sensitive to trimethoprim ... í ] 
Pseudomonas is resistant." '" Convenient dosage 

: Adults 
Extensive prophylactic acute therapy: 
experience - low relapse/ TRIMOPAN 200mg b.d. 
reinfection rates" prophylactic therapy: 


*[Trimopan] .. . has been used for more . 
than 600,000 months of treatment, TRIMOPAN 100mg nightly 


i.e. 50,000 patient vears. "^ 


Low incidence of resistance 
The resistance to trimethoprim alone is 
comparable to that associated with 
trimethoprim-sulphonamide 
combinations 


References 
(1) Kasanen et al., 1978 Ann Clin, Res. Vol 10, supplement 22. pp5,6. 28. 
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Absorbable haemostatic materials and intraperitoneal 


adhesion formation 
ANDREW T. RAFTERY* 


SUMMARY 

The effect of two absorbable haemostatic materials, 
oxidized cellulose gauze (Surgicel) and absorbable gelatin 
sponge (Sterispon) has been investigated in relation to 
intraperitoneal adhesion formation using the rat as 
experimental animal. Neither oxidized cellulose gauze 
nor absorbable gelatin sponge was associated with an 
increased incidence of adhesions. On the contrary, oxi- 
dized cellulose gauze was associated with a decreased 
incidence of adhesions. If haemostatic material is required 
in the peritoneal cavity, oxidized cellulose gauze may be 
preferable to absorbable gelatin sponge since it is as- 
sociated with a lower incidence of adhesions. 


THE presence of foreign bodies within the peritoneal 
cavity stimulates adhesion formation (1). Occasionally 
it is necessary to insert absorbable haemostatic material 
within the peritoneal cavity, e.g. to the gallbladder bed, 
liver wounds or intra-abdominal vascular anastomoses. 
There is, however, little work to demonstrate what 
happens to absorbable haemostatic materials within the 
peritoneal cavity, particularly with respect to adhesion 
formation. Adhesions have been shown to occur after 
intraperitoneal insertion of gelatin sponge (2) and 
oxidized cellulose (3), but more recently it has been 
claimed that oxidized cellulose will prevent adhesions 
when applied to the traumatized caecum of the rat (4). 
This study was designed to compare the effects of two 
absorbable haemostatic materials, namely gelatin 
sponge (Sterispon, Allen and Hanbury's) and oxidized 
cellulose gauze (Surgicel, Ethicon), in relation to intra- 
peritoneal adhesion formation. 


Materials and methods 
One hundred and twenty male Sprague-Dawley rats weighing 
250-300 g were used in this investigation. Anaesthesia was 
induced with ether and maintained with a mixture of nitrous 
oxide, halothane and oxygen. The abdomen was opened by a 
midline incision 5 cm long. Adhesions were created by two 
methods-—(a) a peritoneal ‘nodule’, ligated with 3/0 silk suture 
was created in each flank as described by Ellis (5), or (5) a 
method of 'multiple peritoneal trauma'. Several techniques 
were used with the second method: (1)a wound 2 cm x 1 cm was 
created in the left flank and immediately sutured using 
continuous 3/0 chromic catgut; (i1) a similar wound was created 
in the right flank but was left unsutured; (iii) the caecum was 
abraded with gauze until petechial haemorrhages appeared; 
(iv) the peritoneum was stripped off the antimesenteric border 
of the terminal ileum over a distance of $cm (6). The 
procedures described in (iit) and (iv) above were carried out to 
encourage adhesion formation to the wounds in the flanks since 
a pilot study showed that if these procedures were omitted the 
incidence of adhesions to the wounds in the flanks was 
considerably lower. When assessing adhesions note was taken 
only of those to the wounds in the right and left flanks and 
peritoneal ‘nodules’ since it was only at these potential 
adhesion sites that an attempt was made to prevent adhesions 
by the interposition of an absorbable haemostatic material. No 
attempt was made to secure haemostasis to the unsutured 
wound in the right flank or to the terminal ileum. 

Animals having adhesions created by each method were 
divided into three groups. 
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1. Peritoneal ‘nodule’ method. 

Group ! (20 rats): No further treatment. 

Group 2 (20 rats): A double layer of oxidized cellulose 
gauze l.5x L5cm was placed over the peritoneal! 
‘nodule’ separating it from adjacent viscera. 

Group 3 (20 rats): A piece of absorbable gelatin sponge 
15x1Sem and 07cm thick was placed over the 
peritoneal ‘nodule’. 

2. Multiple peritoneal trauma method. 

Group | (20 rats): No further treatment. 

Group 2 (20 rats): A double layer of oxidized cellulose 
gauze 3x l:S cm was placed over both sutured and 
unsutured wounds in the flanks. 

Group 3 (20 rats): A piece of absorbable gelatin sponge 
3x1-5cem and 07cm thick was placed over both 
sutured and unsutured wounds in the flanks. 

The abdomen was closed with continuous 3/0 chromic 
catgut to the musculoperitoneal layer and 2/0 silk to the skin. 

Animals were killed 2 weeks postoperatively and inspected 
for adhesions to the peritoneal ‘nodule’ and the wounds in the 
right and left flanks. The number of potential sites of adhesion 
to which adhesions had actually formed was noted. Only the 
presence or absence of adhesions at the potential sites was 
noted. No attempt was made to count the actual number of 
adhesions to any one particular site, measure their area of 
attachment or to list the viscera involved in the adhesions 
Statistical analysis to assess the significance between iresi- 
ments was carried out using the 7^ test with Yates’ correction, 


Results 

The results are shown in Table 7. There was no 
significant difference in results between controis and the 
animals treated with absorbable gelatin sponge for 


Table I: EFFECT OF OXIDIZED CELLULOSE 
GAUZE AND ABSORBABLE GELATIN SPONGE Os 
ADHESION FORMATION 








No. of 
potential 
adhesion No. of sites with adhesions 
Site of adhesion sites Control OCG AGS 
Wound right flank 20 6 3 6 
(unsutured) 
Wound left flank 20 16 iO KC 
(sutured) 
Peritoneal nodule 40 33 24 32 


(both flanks) 


————————À 


OCG, Oxidized cellulose gauze (Surgicel), AGS, absorbable 
gelatin sponge (Sterispon). 


either method of creating adhesions (peritoneal nodule 
method, y? = 0-37, P 0-5: multiple peritoneal trauma 
method, right flank —not significant by inspection; left 
flank—not significant by inspection). Adhesions were 
reduced in the animals treated with oxidized cellulose 
gauze compared with controls. This was statisti- 
cally significant for the peritoneal nodule method of 
creating adhesions (7° = 6:46, P « 0-02) but not for the 
* University Department of Surgery, Manchester Royal 
Infirmary. 
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multiple peritoneal trauma method (right flank 
y? = 0-57, P>0-5; left flank y? «275, P>0-05). No 
macroscopically recognizable oxidized cellulose gauze 
was present at 2 weeks postoperatively but in every case 
absorbable gelatin sponge could be readily identified, 
and where adhesions formed it was invariably involved 
in the adhesion. The adhesions present at 2 weeks were 
firm and fibrous in nature and formed bands between 
the viscera and the parietal peritoneum. 


Discussion 
The results show that not only is oxidized cellulose 
gauze not associated with an increased incidence of 
adhesion formation but it will actually reduce adhesion 
formation at a site of potential adhesion. This confirms 
the work of Larsson et al. (4) who showed a reduction in 
adhesion formation to the traumatized caecum after 
covering it with oxidized cellulose gauze. Although 
absorbable gelatin sponge did not reduce the incidence 
of adhesions compared with controls, it was not as- 
sociated with a significant increase in adhesion form- 
ation as reported by Valtonen (2). Application of either 
oxidized cellulose gauze or absorbable gelatin sponge to 
the unsutured peritoneal defect, which one would expect 
to heal with little adhesion formation (5, 7), did not 
result in increased adhesion formation to the defect. 
Sutured peritoneal wounds and ligated peritoneal 
nodules act as stimuli to adhesion formation and this is 
thought to be due to peritoneal ischaemia (5). Adjacent 
viscera then act as vascular grafts to the ischaemic site 
giving rise to adhesions (5). Interposition of absorbable 
haemostatic material may prevent access of adjacent 
viscera to the ischaemic stimulus, i.e. the site of potential 
adhesion. Why oxidized cellulose gauze is somewhat 
more successful than absorbable gelatin sponge in 
achieving a reduction in adhesion formation is not clear, 
but it may be related to relative absorption. times. 
Oxidized cellulose gauze becomes converted to a gela- 
tinous mass after a few days and is gradually absorbed, 
the time taken for macroscopic absorption to occur 
varying from 3 to 14 days (4, 8). It is likely that the 
oxidized cellulose gauze prevents adjacent viscera from 
coming into contact with the ischaemic site of potential 
adhesion, the gauze being gradually absorbed as the 
ischaemia is overcome and the site heals. On the other 
hand, absorbable gelatin sponge remains longer in the 
tissues, the time taken for complete absorption to occur 
varying from 20 to 45 days depending on the tissue to 
which it is applied (2, 9). This may explain why it is not 
as effective as oxidized cellulose gauze, the combination 
of peritoneal ischaemia and slower absorption allowing 
time for the sponge to be invaded by fibroblasts with 
consequent failure to reduce the incidence of adhesions. 
In the present study no macroscopically recognizable 
oxidized cellulose gauze was present at 2 weeks post- 
operatively, but in every case absorbable gelatin sponge 
could be identified and where adhesions formed the 
sponge was invariably involved in the adhesion. The 
difference between the two haemostatic materials with 
respect to adhesion formation was, however, minimal, 
being statistically significant only for the peritoneal 
nodule method of creating adhesions. This may reflect 
variations in absorption time from animal to animal as 


well as individual variations in the tissue reaction to the 
haemostatic material. 

Compared with sutured wounds, unsutured peri- 
toneal wounds heal with a relatively low incidence of 
adhesion formation (5, 7), and their rapid healing (7, 
10), together with the increasing fibrinolytic activity 
which occurs after 48 h of peritoneal regenerat:on (11, 
12), may be instrumental in preventing the fibrin- 
infiltrated haemostatic material from sticking to the 
tissue long enough to become invaded by fibroblasts and 
consequently form adhesions. 

The results obtained in this experimental model in the 
rat show that neither oxidized cellulose gauze nor 
absorbable gelatin sponge was associated with an 
increased incidence of adhesion formation. This sug- 
gests that both these haemostatic materials may be 
safely used within the peritoneal cavity, e.g. to the 
gallbladder bed, liver wounds or an intra-abdominal 
vascular anastomosis. However, oxidized cellulose 
gauze was associated with a decreased incidence of 
adhesions when applied to sites of potential adhesions, 
and this suggests that if haemostatic material is required 
in the peritoneal cavity, oxidized cellulose gauze nay be 
preferable to absorbable gelatin sponge. 
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The effect of bile salts on the pancreatic duct mucosal 


barrier* 


HOWARD A. REBER AND JOHN G. MOSLEYt 


SUMMARY 

The effects of various bile salts on the permeability of the 
pancreatic duct in cats have been investigated. The sodium 
salts of cholic, glycocholic, taurocholic, chenodeoxy- 
cholic, glycochenodeoxycholic, deoxycholic and glyco- 
deoxycholic acids were perfused through the main duct in 
concentrations similar to those found in the duodenal 
contents (15-42 mM). HCO,” and Cl” fluxes were 
determined before and after perfusion. The unconjugated 
dihydrexy bile salts increased permeability to these 
anions to a greater degree than the trihydroxy bile salt, 
but all were damaging to the duct when they were perfused 
at an alkaline pH (8:4-9-1). The glycine conjugates of the 
bile salts were as damaging as the unconjugated form, but 
42 mM taurocholate was more damaging than 42 mM 
glycocholate. When 25 mM glycocholate was perfused at 
pH 2:4 there was potentiation of the damage produced 
during perfusion of glycocholate at pH 8:7. Sterile cat bile 
did not damage the duct, but infected bile did. The ability 
of bile salts to increase the permeability of the pancreatic 
ducts must be considered as a possible aetiological factor 
in the pathogenesis of inflammatory and malignant 
diseases of the pancreas. 


THE main pancreatic duct in cats possesses a mucosal 
barrier that impairs the diffusion of HCO,” from the 
pancreatic juice to the blood (1). This barrier is similar 
in some respects to the gastric mucosal barrier which 
impairs the back diffusion of H* from the gastric 
juice (2). 

Bile salts alter the permeability of the gastric mucosal 
barrier (3), and may be important in the pathophysio- 
logy of certain diseases (e.g. gastritis, gastric ulcer). In 
the present experiments we studied the effects of bile 
salts on the permeability of the main pancreatic duct, 
since there they may be of aetiological importance in the 
development of pancreatitis or pancreatic cancer. 


Materials and methods 

Mongrel cats (1-5-4 kg) were fasted for 12 h and anaesthetized 
with acepromazine (2 mg/kg intramuscularly) and sodium 
pentobarbital (25 mg/kg intraperitoneally). The abdomen was 
opened and the pancreas was exposed. A PE 50 catheter was 
introduced into the major pancreatic duct in the head of the 
gland and was tied in place. The same duct was cannulated in 
the tail of the gland with a PE 10 catheter already filled with 
perfusate and connected to a Braun-Melsungen perfusion 
pump. The segment between the points where the catheters 
entered the duct which measured 4-9 cm was used for the 
perfusion studies (Fig. 1). Perfusion was from the tail to the 
head of the gland. The preparation was left undisturbed for | h 
before the experiment was begun. 

The standard perfusate (SP) had the following composition: 
(HCO, ^] 120, [C1 ] 30, [Na*] 150 mmol/l and pH &-4. The 
osmolality was adjusted to 315 mosmol/kg, the same as that of 
cat plasma, by the addition of mannitol. When solutions of bile 
acids were perfused, the sodium salts of the bile acids 
(purchased from Calbiochem, San Diego, Ca) were dissolved in 
SP and the resulting solution had a pH of 8-4-9-1. In one 
experiment the bile salt solution was acidified to pH 2-4 by the 
addition of HCl. The following bile salts were investigated 
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Fig. 1. Technique for in vivo perfusion of the main pancreatic 
duct in cats. 


singly or in combination: cholate, glvcocholate, taurocholate. 
chenodeoxycholate, giycochenodeoaycholate. deoxycholate 
and glycodeoxycholate. Lithocholate was not studied. 

In other experiments bile for perfusion through the duct was 
collected at operation from the animals  gaillbladder. 
Subsequent culture of this bile revealed Escherichia coli in two 
instances; the rest of the specimens were sterile. Another 
sample of bile was obtained from a patient with a T tube in the 
common bile duct. This bile contained Escherichia coli and 
Klebsiella. 

In all the experiments the duct was perfused with SP for two 
30 min periods (period I). Then the bile salt solution (15, 25 or 
42 mM) or the collected bile was perfused for 60 min (period H) 
Period IH followed period JI and was identical to period f. All 
perfusions were performed at a rate of 0-5 mi/h. 

The [HCO, '] and [Cl] in the SP were determined before 
and after perfusion. The normal duct was slightly permeable to 
HCO,” and Cl”, and there was a small net flux of these anions 
during the perfusion. The magnitude of this fux during period | 
was determined from a knowledge of the volumes perfused and 
recovered, and the [HCO, land [CT Jin each. The magnitude 
of this flux was determined again in the same way during pertod 
IIl. Any increase in these anion fluxes between period | and 
period III was interpreted as being due to differences in the 
permeability of the duct caused by the bile sait perfusion in 
period IL. 

The concentrations of bile salts investigated were chosen 
because similar concentrations are found in human duodenal 
contents (4). Higher concentrations are to be expected in 
common duct or gallbladder bile. 
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Table 1: EFFECTS OF PERFUSION WITH VARIOUS BILE SALTS ON PANCREATIC DUCT PERMEABILITY 


TO HCO, 
- Change in HCO,” flux (umol/em duct)? 
Bile salt concentration 
Test agent 15 mM 25 mM 42 mM 
Control (5) 4- 0-09 + 0-08 4- 0-09 + 0-08 4- 0-09 4- 0-28 
Cholate (7) — 023 + 0-08* —0-42+0-18* —0-14 x 0-96* 
Glycocholate (5) —0-19 0-20 — (0-20 + 0-06" —0-01 60-3 
Taurocholate (6) — a —0:164- 0-C9* 
Chenodeoxycholate (6) —]- 14x 028" —1:-45+0-31* — 
Glycochenodeoxycholate (6) — 1-15+0-19* — 1-33 +0-22* — 
Deoxycholate (7) — 1-80+0-29* —L554035* -— 
Glycodeoxycholate (5) —125-t031* —0-91 +0-38* — 





Numbers in parentheses are numbers of animals. Values are mean + s.e.mean. The pH of the bile salt solutions varied between 8-4 


and 9:1. 


+ The change in flux for this and subsequent Tables refers to the difference in net flux between period I and period IH. Negative 


values indicate loss, positive values gain of anion in perfusate. 


* P<0-05, 


Table I: EFFECTS OF PERFUSION WITH VARIOUS BILE SALTS ON PANCREATIC DUCT PERMEABILITY 


TO Cl 
Test agent 15 mM 
Control (5) —0-17 0-07 


Cholate (7) 

Glycocholate (5) 
Taurocholate (6) 
Chenodeoxycholate (6) 
Glycochenodeoxycholate (6) 
Deoxycholate (7) 
Glycodeoxycholate (5) 


40:143: 0-05* 
+011 +0-07* 


+ 1-31+0-40* 
+ 1-01 + 0-06" 
+ 1-46+0-21* 
+ 1:2540-26* 


Change in Cl^ flux (umol/cm duct)? 


Bile salt concentration 


25 mM 42 mM 
~ 0:17 43 0-07 —0-17-- 0:07 
+ 0-06 4- 0-12 -003-40-03* 


40-14 t 0:10* 0-01 4: 0-04* 
a ~ O09 + 0-10 
^1464-022*. 00 0— 
+ 1-3340-16* a 
+2304 039* — 
2624+059% mee 


waranman NAANA A a a a ha Larr AAAA iiaa nm aama anann a a A niet 


Numbers in parentheses are numbers of animals. Values are mean t s.e.mean. 


+ For explanation, see Table 1. 
* P«0:05. 


[HCO, ~] was determined in 10 ul samples with a Natelson 
microgasometer. [Cl ^ ] was determined in 5 ul samples with a 
Cotlove chloridometer. Osmolality was determined in 5 jl 
samples using a Wescor osmometer. The results were analysed 
by Student's / test. 


Resuits 

When the duct was perfused with SP at pH 8-7 (control) 
there was a negligible change in anion flux between 
periods I and HI, and the permeability of the duct was 
stable for up to 6 h. If the duct was perfused in period H 
with cholate, there was a significant increase in the loss 
of HCO,' , and the amount lost was similar at each of 
the three bile salt concentrations studied (Table D. The 
increase in Cl” flux was significant at cholate concen- 
trations of 15 and 42 mM (Table IT). Perfusion with 
dihydroxy bile salt, chenodeoxycholate or deoxycholate 
' caused a much greater increase in anion flux (i.e. duct 
permeability) and this also was similar at all of the bile 
salt concentrations studied. The increase in HCO, ~ loss 
varied between 1-14 and 1-80 pmol/cm duct and the 
increase in Cl ^ gain varied between 1:31 and 
2:30 pmol/em duct. 


Conjugated bile salt perfusion 
Glycocholate (15, 25 and 42 mM) increased the HCO,^ 


loss to a similar degree as did unconjugated cholate. . 


Taurocholate was perfused only at a concentration of 
42 mM, but at that concentration the permeability of the 
duct was increased to a greater degree than when it was 


exposed to 42 mM glycocholate. The glycine conjugates 
of the dihydroxy bile salts also caused a significant 
increase in HCO, loss which varied from 0-91 to 
1-33 umol/cm. duct and Cl” gain from LOI to 
2:62 umol/cm duct (Tables 1, IT). 


Glycocholate perfusion at pH 2-4 (Table III) 

Perfusion of the pancreatic duct with SP acidified to 
pH 2-4 by the addition of HCI (without bile salt) caused 
a small increase in the permeability of the duct (Table 
IIT). Similarly, perfusion with 25 mM glycocholate at 
pH 8-7 caused a small increase in duct permeability. 
However, perfusion with 25 mM glycocholate at pH 2-4 
caused a marked increase in permeability that exceeded 
the sum of the effects of the individual agents, i.e. there 
was potentiation. The loss of HCO,” was 1-93 umol/cm 
duct and the gain of Cl” was 1-55 pmol/cm duct. 


Perfusion of bile salt combinations (Table IV) 
Perfusion with 15 mM glycocholate and 25 mM glyco- 
deoxycholate caused an increase in duct permeability 
that was similar to the sum of the changes caused by 
perfusing the two salts separately, 1.e. the effects of the 
two bile salts were additive. Perfusion with 25 mM 
glycocholate and 15 mM glycodeoxycholate caused a 
similar change in the permeability of the duct. 


Effect of infected bile (Table V) 
Sterile cat bile did not significantly alter the pancre- 
atic duct permeability to HCO,” or Cl”; however, 


Tabie IIl: EFFECTS OF pH ON BILE SALT INJURY 
TO THE PANCREATIC DUCTS 


EA flux (umol/cm duct)t 
Test agent HCO,” C^ 
Con-:rol (SP), + 0-09 + 0-08 — 0:17 x 0-07 
‘pH 4 (5) 
Standard perfusate, — 0-43 + 0-06* + 0-66 + 0-06* 
pH 2 4 (6) 
25 nm glycocholate, -—0204006*  +0-14+0 10" 
_ _ pH 8-7 (5) 
25 mt Eee — 1-934 0-18* + 1-55+0 18* 
pH 2:4 (8) 


Numbers in parentheses are numbers of animals. Values are 
mear t s.e.mean. 

t For explanation see Table I. 

* P<005 


Table IV: EFFECTS OF MIXTURES OF BILE SALTS 
ON PANCREATIC DUCT PERMEABILITY 


cae flux no duct)t 

Test agent 

Contra] (5) +009+0 08 —0-17+0-07 

A. 15 mM glycocholate —019-:020* +011+40-07* 

B 25mM glycocholate —020:1006* +014+0-10* 

C. 15 mM EO EOR: —125r031* +] 25+0-26* 
zholate (5) 

D 25 mM glycodeoxy- —09141038* +2-62+059* 
cholate (5) 

A+D { ~1-40+022* +1-65+0-12* 

B+C 110) —1:37+0-18% +2-91+0-12* 


Numbers in parentheses are numbers of experiments. Values 
are mean T s.e.mean. 

t For zxplanation see Table I. 

* P<005 


Table V: EFFECTS OF BILE ON PANCREATIC 
DUCT PERMEABILITY 





ane In flux (umol/cm duct)t 

Test agent HCO,” Cl” 

Contre (7) —0-04 4-0 15 —0:21 + 0-09 

Sterile cat —0-17:t: 0-20 —0 13+0-18 
bile 75) 

Infected cat —1:97:022* +1-26+0-50* 
bile 2) 

Infected human —0-11-r0-10 +0 4140-12* 
bile 3) . 


Numbers in parentheses are numbers of animals. Values are 


mean +s e.mean. 
t For explanation see Table I. 
* P005 


perfuston with infected cat bile caused a significant 
increase in HCO,” loss (1-97 umol/cm duct) and Cl~ 
gain (1-26 umol/cm duct). Perfusion of the duct with 
infecte1 human bile caused an insignificant change in 
loss of HCO,~, and a small but significant increase in 
CI^ flux (0-41 umol/cm duct). 


We have shown that the permeability of the pancreatic 
duct to HCO,” and Cl” was increased by exposure to 
various bile salts in a range of concentrations normally 
found ia the duodenum (4). Cholate, a trihydroxy bile 
salt, wes less effective in Increasing that permeability 
than chenodeoxycholate or deoxycholate. This was 
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similar to observations on the gastric mucosal barrier 
where the damaging effect of cholate was much less than 
that of deoxycholate when both were studied at the 
same neutral pH (5). One explanation for that difference 
is that the extra OH™ group on the cholate molecule 
makes it less lipophilic than the others. This would 
impair its diffusion through a lipid membrane and 
decrease the effective concentration of the bile salt to 
which the cells were exposed. 

Silen and Forte (6) studied the effect of bile salts on 
the isolated frog gastric mucosa. They noted increasing 
potential difference e) changes when cholate, de- 
oxycholate and taurocholate were applied in increasing 
concentrations up to 15 mM. However, between 15 and 
40 mM there was little further change in PD. In the 
pancreatic duct we found no further increase in perme- 
ability after perfusion with bile salts at increasin 
concentrations from 15 to 42 mm. We have not studi 
bile salts at lower concentrations and did not measure 
the PD in these experiments. However, in other experi- 
ments on the pancreas we found that the transductal PD 
was related to the HCO," concentration difference 
across the duct (7). When the concentration difference 
was zero, the PD was zero. The PD was not influenced 
directly by the permeability of the duct or by agents 
which altered that permeability. 

No significant difference between the effects of con- 
jugated and unconjugated bile salts on the permeability 
of the duct at an alkaline pH was found. For example, 
the change in HCO flux after cholate was 
—0-23 +0-08 pmol/cm duct and after glycocholate it 
was --0:19-+0-20 umol/cm duct. The findings were 
similar when the dihydroxy bile salts and their glycine 
conjugates were compared This was similar to the 
findings of others (5) who have studied the effects of bile 
salts on the gastric mucosa. However, a similar com- 
parson between the conjugated and unconjugated 

orms at an acid pH cannot be made. This 1s because 
many of the bile salts are insoluble at an acid pH. The 
free bile acids are least soluble, and at pH 6:5, cholate, 
deoxycholate and chenodeoxycholate will all have pre- 
cipitated from solution (8). Conjugation with glycine or 
taurine increases bile salt solubility, but only with the 
taurine conjugates can appreciable amounts of bile salt 
in solution at pH 1 be expected. The situation is even 
more complex because at any specific pH solubility is 
influenced by bile salt concentration, temperature, the 
presence of other bile salts and micelle formation. 

In fact, when the duct was perfused with a solution of 
25 mM glycocholate at pH 2-4, we found that the 
damaging effect on permeability was potentiated. This 
may have been because most of the sodium glycocholate 
was undissociated at the lower pH, so allowing more 
rapid diffusion through the lipid membrane of the cells. 
It may also be important that with glycocholate there is 
no increase in the number of bile salt molecules 
incorporated into each micelle (aggregation number) as 
the pH is lowered (8), thus maintaining in solution a 
larger number of potentially damaging bile salt mole- 
cules. Since glycocholate is the commonest bile salt in 
human bile, reflux of acid duodenal contents that 
contained glycocholate into the pancreatic duct could 
damage the mucosal barrier. 

Other investigators showed that sterile bile perfused 
through the pancreatic duct did not increase its perme- 
ability (9), but we showed that perfusion of the duct with 
bile salts alone or in combination in concentrations 
a^ x to those found in bile, did increase the perme- 
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ability. An explanation for this difference might be that 
bile salts in bile are closely associated in micelles, either 
independently or as mixed micelles of bile salts and 
other lipids, e.g. lecithin or cholesterol (10), and in this 
form they are probably unable to enter the mucosal cells 
to alter the permeability of the duct. 

In our experiments cat bile infected with E. coli 
increased the pancreatic duct permeability to HCO,” 
and Cl”, while others have shown that infected bile 
made the duct permeable to even larger molecules (e.g. 
curare, MW 785-8) (9). It seems possible that .the 
bacteria disrupted the micelles and increased the effect- 
ive concentration of bile salts in solution. Bacteria are 
capable of deconjugation of bile salts and at any given 
pH the unconjugated bile salts are more likely to be 
undissociated and able to diffuse into the cells. Infected 
cat bile may have been more potent than infected human 
bile because in cats the bile acids were almost exclu- 
sively conjugated with taurine (11) In man the 
glycine : taurine ratio is 3: 1 (12), and we found that 
equimolar solutions of taurocholate were more damag- 
ing than glycocholate. However, we are unaware of 
comparisons between the damaging effects of glycine 
and taurine conjugated bile salts on other mucosal 
surfaces. 

It seems possible that the ability of bile salts to 
increase the permeability of the pancreatic duct mucosa 
may have significance in the pathophysiology of pan- 
creatic disease. Thus, in patients with chronic reflux of 
bile or duodenal contents into the pancreatic ducts, 
absorption through the damaged mucosa may occur 
with possible consequences. 
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The saline dilution test—a preoperative predictor of DVT’ 
BRIAN P. HEATHER, STELLA A. JENNINGS AND ROGER M. GREENHALGHT 


SUMMAEY 

In vitro dilution of blood wilh normal saline produces an 
increase in. coagulability which can be accurately 
measur2d by the thrombelastograph. The degree to which 
the coagulability of an individual patient’s blood is 
increaszd by such dilution appears to be directly related to 
that pctient's risk of developing a postoperative deep 
venous thrombosis. In a miall aoip of patients undergo- 
ing ma'or abdominal surgery, a preoperative test based on 
the coagulability increase after in vitro saline dilution 
successfully predicted all those who subsequently de- 
veloped a postoperative deep venous thrombosis on !?^I- 
fibrinogen scanning. 


No single, reliable, preoperative test which can ac- 
curately predict an individual patient's risk of develop- 
ing a postoperative deep venous thrombosis (DVT) has 
yet been reported, even though several factors, 1nclud- 
ing previous DVT, varicose veins, malignant disease, 
mcreesing age, oral oestrogens and low preoperative 

lasira anti-Xa levels are known to be associated with 
increased risk (1-3). 

The thrombelastograph (TEG), introduced in 1948 
(4), enables accurate measurements to be made of the 
overell coagulability of a whole blood or plasma 
specimen (5). In this apparatus, the specimen under 
investigation is placed in a small cuvette into which a 
staimess-steel probe, suspended from a torsion wire, 1s 
lowered until it is immersed in the specimen. Slow back- 
and—orth rotation of the cuvette about its vertical axis 
induces a corresponding proportional rotation of the 
prote, reflecting the changing elastic properties of the 
developing fibrin clot. The tracing of the probe's 
movement, produced either optically or electronically 
on a moving paper strip, reveals information about the 
speed of the coagulation process (e.g. r time) and the 
physical properties of the clot (e.g. maximum ampli- 
tude, ma) (Fig. 1). The angle between the baseline and 
the tangent to the shoulder of the trace increases with 
both increasing speed of coagulation and increasing clot 
strength and can therefore be measured directly from 
the trace as a coagulabihty index (CI). 

The fact that dilution of blood or plasma increases its 
rate of coagulation was reported in 1951 by Tocantins et 
al. (6), although the phenomenon has received little 
fur-her attention until recently Janvrin et al. (7) have 
demonstrated a significant correlation between the 
shertening of whole blood impedance clotting time (8) 
we surgery, the fall in haematocrit during surgery 
and the subsequent DVT rate. Haematocrit reduction 
was, furthermore, shown to correlate with the rate of 
intraoperative crystalloid fluid infusion. 


Materials and methods 

A >relimunary experiment was carried out in order to determine 
the dilution at which geet ee coagulability measurements 
should be performed. Freshly drawn whole blood specimens 
frem a series of preoperative patients were progressively 
di uted in three stages with increasing volumes of normal saline 
ard the TEG coagulability index of the undiluted blood and 
each of the three diluted specimens was determined Although 
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2 min. 
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Fig. 1. A normal thrombelastograph trace The r time is 
shown measured from the completion of venepuncture, 

2 min before recording commences, until the divergence of 
the trace from the baseline. The maximum amplitude (71) 
is shown together with the tangent drawn to the shoulder of 
the trace The angle between this tangent and the baseline 1s 
measured as the coagulability index (CI). 
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Fig. 2. The percentage increase in TEG coagulability index 
with serial m vitro normal saline dilution of blood samples 
from 5 typical patients, indicating maximum coagulabihty 
at 75-85 per cent blood concentration. 


there was a wide variation between patients 1n the percentage 
increase in CI at comparable dilutions, all samples tested 
showed maximum coagulability at whole blood concentrations 
of 75-85 per cent of normal, which declined with further 
dilution. Fig 2 shows the percentage changes in CI with serial 
normal saline dilution of Blood from 5 typical patients in this 
group In the light of these findings, all subsequent measure- 
ments of coagulability increase after dilution were carried out 
at whole blood concentrations of approximately 85-90 per cent 
of normal in order to achieve a near-maximum increase in 
coagulability without risk of exceeding the optimum dilution 
range. 

A preoperative saline dilution test was carried out on each of 
20 patients over the age of 40 years undergoing a variety of 
major abdominal surgical procedures. Venous blood was 
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collected in a plastic syringe after clean venepuncture with a 
large-bore needle Blood was then transferred to two identical 
plastic tubes, one of which contamed a quantity of normal 
saline calculated to provide the desired dilution Aher repeated 
ntle inversion of both tubes to ensure mixing, 375 pl US 
rom each tube were placed in the thrombelastograph and 
recording commenced exactly 2 min after completion of vene- 
puncture The remaining contents of each tube was transferred 
to EDTA bottles, the haematocrit of each determined by 
centrifugation of capillary tube samples and the exact dilution 
of the saline-mixed specimen calculated. Each patient received 
an intravenous injection of 100 pCi of !?5I-Jabelled fibrinogen 
after thyroid uptake had been blocked by sodium iodide 
Counting of marked sites on both legs was carried out 
immediately postoperatively and then daily for 8-10 days. 
Diagnosis of DVT was made on the basis of demonstrating a 
sustained difference in radioactivity of at least 15 per cent of the 
heart count between adjacent or corresponding sites on the legs 


(9). 


Results 

Eight patients developed a DVT. In one case this was a 
massive bilateral thrombosis of calf and thigh veins 
confirmed by eugene: the remaining cases were 
unilateral and confined to the calf. 

There was no marked difference between patients 
with DVT and those without in age, sex or weight. The 
type of operation and incidence of malignant disease 
were also simular in the two groups. 

The whole blood concentration of the diluted samples 
ranged from 85 per cent to 91 per cent (mean for DVT 
group, 89 per cent: mean for non-DVT group, 88 per 
cent). For each patient, increased coagulability of the 
diluted sample compared to the undiluted was obésrved 
in terms of shortening of the r time, increase in 
maximum amplitude (ma) and enlargement of the 
coagulability index. Fig. 3 shows the percentage increase 
in coagulability index obtained in each of the 20 
patients’ samples after dilution. The mean percentage 
increase in CI shown after dilution of the blood of those 
patients subsequently developing a DVT was 55--16 
per cent. The corresponding increase for patients 
without evidence of DVT was 19+11 per cent. The 
difference between these mean values is highly statisti- 
cally significant (P «0-001 by Student's t test) Eight of 
the 10 patients whose blood showed an increase in CIof 
greater than 30 per cent after dilution developed a DVT, 
while none of the remaining 10 whose blood showed an 
increase in CI of less than 30 per cent did so. 

Fig. 4 shows the mean values of coagulability re- 
corded for normal and for diluted blood samples in 
patients with and without evidence of DVT. There is 
no significant difference between the two groups m 
the values obtained with undiluted blood (DVT 
group = 37 t7: non-DVT group = 38 +5), but there is 
a significant difference between the mean values for the 
two groups after dilution (DVT group = 57+10: non- 
DVT group = 47+7: P «0-01 by Student's ¢ test). 

The mean haematocrit,. before dilution, of those 
patients who developed a DVT was lower (3943 per 
cent) than that of the patients who did not (42+4 per 
cent), but the difference is not statistically significant. 


Discussion 

The implication of the work of Janvrin et al (7) that 
dilution m vivo by V dise da fluids increases blood 
coagulability may pre oundly alter current policies of 
intraoperative fluid administration. The mechanism by 
which dilution increases coagulability 1s obscure but this 
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Fig. 3. The percentage increase in TEG coagulability index 
of a preoperative blood sample from 20 patients undergoing 
laparotomy after dilution to 85-91 per cent normal strength 
by m saline. (DVT group, 6———6, non-DVT group, 
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Fig. 4. Mean values of coagulability index (+1 s d.) before 
and after dilution of deu vada blood samples from the i 
DVT group © am the non-DVT group (0 - - O). 


reoperative in vitro saline dilution test may act as a 

orm of provocation or stress test in predicting the 
maximum potential coagulation response to m vivo . 
dilution. -A 


| 

The results of this experiment indicate that the 
coagulation mechanism of patients at risk of developing 
a DVT responds more dramatically to in vitro saline 
dilution than that of patients not at risk. It can be 
inferred from this work, 1n conjunction with the findings 
of Janvrin et al. (7), that a similar difference 1n response 
to in vivo dilution by crystalloid fluids also exists in these 
patients and it njay, furthermore, be reasonable to 
suggest that patients at risk of developing a DVT show a 
greater response to other intraoperative stimuli, such as 
tissue trauma and:catecholamine release. 

The clinical applications of such a test are con- 
siderable. The clinician can now begin to assess the risk 
of DVT before surgery and tailor his DVT prophylaxis 
policy directly to each patient's specific requirements. 

| ' 
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Fibrinolysis and the prediction of postoperative 


deep vein thrombosis* 


D. T. REILLY, A. C. BURDEN AND D. P. FOSSARDt 


SUMMARY 

Fibrinolytic activity was measured in 28 patients under- 
going elective abdominal surgery in order to assess the 
value of fibrinolytic activity as a predictive indicator 
of deep vein thrombosis. Eighty-nine non-smoking 
adults acted as controls. Fibrinolytic activity was esti- 
mated before and during operation, immediately post- 
operatively and 24h and 48h after operation. The 
onset of deep vein thrombosis was assessed daily for 5 
days using !*51- fibrinogen uptake scans. Fibrinolytic acti- 
vity in 9 patients changed significantly and 7 of these 
developed deep vein thrombosis. Preoperative assess- 
ment of fibrinolytic activity cannot alone predict deep 
vein thrombosis but changes in the pattern of activity 
may be of help ir defining those at risk. 


THE possibility of identifying patients at high risk of 
developing deep vein thrombosis by measuring fibrino- 
lytic activity has been previously and extensively ana- 
lysed: with conflicting results. 

Mansfield (1) demonstrated a fibrinolytic ‘shut- 
M after surgery, confirming observations by 

Chakiabarti et al. (2). Mansfield found that this 
occurred earlier and to’a greater.degree in those de- 
veloping deep. vein thrombosis. Knight:et al. (3) 
defined groups of ‘labile’ and ‘stable’ responders to 
surgical stress; the fibrinolytic activity of ‘stable’ 
patients rOse Or fell unpredictably after surgery and 
few, ‘developed deep vein thrombosis. The other group 
showed fibrinolytic shàtdown and a larger proportion 
developed deep vein thrombosis. MacIntyre et al. 
(4) studied: the first 24h after surgery in detail and 
confirmed `a ‘fibrinolytic shutdown; however, they 
demonstrated' no significant difference between those 
ar did and did not develop thrombosis. Browse et 

|. (5) analysed"the different pattern of fibrinolytic 
activity in patients with and without carcinoma and 
found that patients ‘without carcinoma’ and without 
thrombosis showed no significant shutdown. 

These studies depended on assdy methods which 
included the dilute blood clot lysis time (6), the 
euglobulin clot lysis time (7) and the fibrin plate 
assay (8). We felt that previous conflicting results 
might be due in part to these relatively insensitive 
methods and that the problem should be re-examined 
using a more sensitive procedure, which may be more 
physiological, as there is evidence for the existence of 
significant fibrinolytic systems independent of the 
plasminogen/plasmin system (9). 4, 


Patients and methods 
The fibrinolytic assay used is a modification of the method 
proposed by Moroz and Gilmore in 1975 (10). Five milliistres of 


venous blood were drawn into an EDTA tube from a forearm ' 


vein after venous occlusion of less than 30 s, placed immediately 
in melting ice and assayed within 4 h. Then 200 ul of venous 
blood were mixed with 200 ul of Tris NaCl buffer in a 1I- 
fibrin-coated polystyrene tube and incubated at 37°C for 
30 min. 


The reaction was stopped with the addition of 400 ul of cold 
Tris NaCl and an aliquot of the solution was counted in a 
gamma scintillation spectrometer. Knowing the specific 
activity of the flbrinogen used, the results were expressed as 
ng fibrm lysed ml~? h-1, Each sample was assayed in cuadru- 
plicate. On the days after the patient had received *I- 
fibrinogen, blood was taken for background countmg before 
estimation of fibrmolytic'activity. : 

The tubes were prepared by adding 100:ul of filbrinogen 
solution to each polystyrene tube. The human ™J-fibnnogen 
(Amersham) was dissolved in 0-015™m phosphate >uffer: 
100 ul of this solution represented 10 ug of !**I-fibrinogen. 
The tubes were rotated at room temperature for 3h. The 
unbound fibrinogen was aspirated and the tubes washec three 
times with Tris NaCl buffer. Then 200 ul of Tris NaCl con- 
taining 2 units of bovine thrombin (Sigma) were added and the 
tubes were incubated at 37°C for 15 min after which they 
were again washed with Tris NaCl buffer, filled with buffer and 
stored frozen until required, when they were thawed and 
washed with Tris NaCl. 

To perform the scan, patients were given potassium iodide 
120 mg by mouth 24 h before operation and daily for 2 weeks 
postoperatively to block thyroid uptake. ?"'I-Fibrinogen 
(100 uC:} was injected intravenously immediately after 
operation. A Pitman Isotope, Localization Monitor was used 
to scan the legs for 5 postoperative days. Criteria for diagnosing 
the presence of thrombosis were those described by Negus et 
al. (11). Fibrinolytic activity was estimated without knowledge 
of the scan results. £g. * 

Patients 

For the control group 89 ambulant, Homme kat outpatients 
were used. Assays were also made on 21 similar patients who 
smoked cigarettes. They were not taking any drugs and 
suffered from munor surgical complaints unlikely to affect 
fibrinolysis. Blood samples were taken as described above. 

Twenty-eight patients undergoing elective abdominal surgery 
were studied. Blood was taken 1 h before operation, during 

ae immediately postoperatively and at 24 and 4$ h. 

e.group as'a whole was at high risk of developing deep 
venous thrombosis due to a preponderance of those with 
carcinoma and the elderly (Table I). Eighteen were non- 
smokers and 10 had stopped smoking before operation. All 
gave their informed consent to the study. 


Table I: CHARACTERISTICS OF SURGICAL 
PATIENTS (MEAN AGE 62 YR) 


Deep vein thrombosis 9 
Male 16 
Female 12 
Carcinoma 17 
Benign disease " 11 
Total 28 
Results 


The fibrinolytic activity of the control group is shown 
(Fig. 1). This formed a normal distribution. Tne 
smaller group of cigarette smokers showed a dimi- 
nished mean level of activity. The mean fibrinolytic 
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Fig. 1. Frequency distribution of fibrinolytic activity 
(ng fibrin'lysed ml-! h-?) in control population divided into 
smokers (n= 21) and non-smokers (n= 89). 
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Tabie II; FIBRINOLYTIC ACTIVITY OF PATIENTS 
DIVIDED INTO DVT AND NON-DVT GROUPS 


DVT Non-DVT 

UENIRE 197 215 
(0-287) (89-298) 

Peroperativo 246* 211 
(0-441) (181-275) 

Postcperative 278 212 
(12-464) (97-275) 

4-24 2 255 88 
(35-699) (56-323) 

+48 - 344+ 196 
(39-689) (88-279) 


Fibrirolytic activity measured in ng fibrm lysed mi-? h-?, 
* Significant increase compared with preoperative values 
(P«(-05 Wilcoxon paired sign rank test). 

t Significant difference between groups at 4-48 h (P «0-05 
Manr-Whitney U test). 

) 


Table III: PREDICTION OF DVT 


DVT Non-DVT 
Fibrimolytic activity within 2 s.d. 2 17 
Fibrimolytic activity outside 2 s.d. 7 2 


Fishezs exact test, P< 0-002. 
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activity of all the patients preoperatively was 209 
ng ml-! h^! (range 0-298), peroperatively 222 ng ml 
h (0-441), postoperatively 233 ng mi~? h~ (12-464), 
at 24h 209 ng mi~? h: (35-699) and at 48h 243 ng 
ml-! h-* (39-689). One patient with a gastric carci- 
noma had undetectable activity before operation; 
following resection fibrinolytic activity became meas- 
urable and he developed a deep vein thrombosis. His 
results were undetectable activity pre- and peropera- 
tively, 12 ng ml-1 h-~? immediately postoperatively, 
35 ng ml! h? at 24h, 467 ng ml! h^! at 48h and 
179 ng ml? h^? at 2 weeks. One patient had a pre- 
operative activity greater than 2 s.d. above mean; he 
was taking salbutamol, which has been demonstrated 
to have an enhancing effect on fibrinolysis (Burden, 
unpublished data). 

Amongst the surgical group 9 developed deep vein 
thrombosis on postoperative scanning. One was con- 
firmed on phlebography performed to assess the 
extent of thrombosis. Of these, the mean preopera- 
tive activity was 197 ng mI" h™ (range 0-287), per- 
operative 246 ng ml! h^! (0-441), postoperatively 
278 ng mi~! h^? (12-464), at 24 h 255 ng ml! h~ (35- 
699) and at 48 h 344 ng mI? h^? (39- 689) (Table II). 
The postoperative rise in activity was significant 
(P«0-05 Wilcoxon paired sign rank test) , 

Those who did not deyelop a thrombosis had a 
slightly higher (though not significantly so) mean 
activity preoperatively of 215 ng mi~ h~ (range 89- 
298). Peroperatively it was 211 ng ml! h^? (181—275), 
postoperatively 212ngml h^ (97-275), at 24h 
188 ng ml-t h~ (56-323) and.at 48h 196 ng ml! h^ 
(88-279) (Table II). 

The difference between the two groups was signi- 
ficant at 48 h (P<0-05 Mann-Whitney U test). An- 
other difference was that those with deep vein throm- 
bosis showed a rise in fibrinolytic activity compared 
with preoperative values while those without throm- 
bosis showed a'slight fall (Table II). 

To assess the possibility of detecting those de- 
veloping a deep vein thrombosis by measurement of 
fibrinolytic activity, it was decided to define limits of 
+2s.d. from the mean of the control population; 
if we were correct in our assumption that the forma- 
tion of a deep’ vein thrombosis could result from 
decreased fibrinolysis or could secondarily increase 
fibrinolysis, then any high or low levels of activity 
falling outside these limits would predict a thrombosis. 
The data were analysed using the Fisher exact test 
(Table III). This is significant (P« 0-002). However, 
this represents an accuracy of only 78 per cent with a 
false positive rate of 6 per cent excluding the salbut- 
amol taker. To achieve this accuracy, all five values 
of fibrinolytic activity were needed, no one assay time 
being of greater predictive value. 

It was noted that the rise in fibrinolytic activity in 
those patients developing a thrombosis appeared to 
coincide in time with the occurrence of a positive 
scan. Of the 9 patients, 7 had deep vein thrombosis 
detected on the first postoperative day and 2 had 
thrombosis detected on the third postoperative day; 
one of these was predicted from the fibrinolytic pat- 
tern, the other fell within normal limits. | 


These results were different from those of other 
workers using the ECLT and DBCLT or fibrin plate 
assay methods, who have found a postoperative 
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fibrinolytic ‘shutdown’. It is unlikely that a shutdown 
could have been missed in this study since it should 
have been apparent at either the postoperative assay 
or at 24 h. The most likely reason is the difference in 
method. The ECLT uses a non-physiological pH (5- 
6) at which inhibitor action may be diminished, pro- 
teases becoming more active. The DBCLT depends 
on dilution to reduce the effect of inhibitors of plasmin 
or other proteases. The fibrin matrix test uses whole 
blood diluted only by 1:2, at a more physiological 
pH of 7-2, and this measures fibrirfolytic activity medi- 
ated by leucocyte and platelet systems, which are of 
importance (in this regard it is interesting to note 
that aspirin-induced enhancement of fibrinolysis is 
dependent on cell systems rather than plasma compo- 
nents) (12). 

It may be argued that some of the thromboses de- 
tected by the “*J-fibrinogen uptake scan would be 
too small to be of clinical significance, but in our 
study a reliable end-point was the prime considera- 
tion, with minimal inconvenience or morbidity for 
the patient, and the proved sensitivity and accuracy 
of the scan made it the investigation of choice. Any 
bias in observation was diminished by the results of 
assays and scans being kept separate until the end of 
the study. 

The assays for the control group were made a little 
before and concurrently with the study of the surgical 
group to minimize any possible alteration in assay 
materials or technique. Since we have shown that 
cigarette smokers tend to have a lower level of fibrino- 
lytic activity than non-smokers, it may be that our 
results are slightly distorted by the inclusion of 10 
patients who had stopped smoking a few days before 
operation; but limited experience with one volunteer 
suggests that fibrinolytic activity returns to normal 
levels after 2-3 days' abstention from smoking. 

In view of our original hypothesis that fibrinolytic 
activity could either be low and precipitate throm- 
bosis or secondarily high, it is interesting that amongst 
the relatively small numbers in this study there was 
one patient with grossly diminished activity who did 
indeed develop a thrombosis. 

We conclude that while estimation of fibrinolytic 
activity allowed the detection of deep vein throm- 
bosis, this was not accurate enough for routine clin- 
ical use. However, it may be useful to detect a 


sub-group with markedly low activity who could be at 
especial risk of developing thrombosis, and who 
could then be treated appropriately before surgery. 
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The insertion of prostheses at mastectomy for 
carcinoma of the breast—a preliminary report 


HUME LOGAN* 


SUMMARY 

There has been a move away from radical surgery for 
carcinoma of the breast to more conservative measures. 
Howeter, even simple mastectomy causes considerable 
mutilation and is psychologically very upsetting for 
most patients. This has led to attempts at reconstruc- 
tion of the breast and more recently to prostheses being 
inserted at the time of mastectomy (1). The early results 
of this procedure in 30 patients—the total experience of 
a general surgeon—Aare reported in this paper. 


Patients and methods 

THIRTY patients out of a total of 54 presenting over a 2-year 
period were treated by the author by mastectomy and immedi- 
ate insertion of a silastic gel prosthesis of 145—320 ml. The 
other patients were excluded mainly because of their age, but 
also because of advanced disease, the extreme size of the 
tumour cr because they had very large or very small breasts. 
The average age of the patients having a prosthesis was 52 
(range 30-71) and that of those who did not have a prosthesis 
was 61 (Cange 40-76). There were 14 tumours in the right 
breast ami 15 in the left. The segmental distmbution was: 
upper outer quadrant 8, upper inner quadrant 7, lower outer 
quadrant 3, lower inner quadrant 2, mainly under the areola 3. 
One patient was operated upon for retraction of the nipple but 
no tumour was discovered by the pathologist. Mastectomy was 
preceded ky Tru-cut needle biopsy in 20 patients and excisional 
biopsy in 5 patients (2 of whom had had needle biopsies). 

Three incisions were employed: submammary in 4 patients; 
wide excision of skin over the tumour and including the areola 
in 11 patieats; wide excision of skin over the tumour, leaving 
the areola :n 15 patients. 

Following the technique sometimes employed in breast 
augmentation, the prosthesis was inserted under the pectoral 
muscles in zhe first patient in the series. This did not give an 
entirely satisfactory result and in the subsequent operations the 
prosthesis vas inserted under the skin which was closed with 
3/0 chromic catgut and 4/0 nylon. Except in the early cases, 
where there was an accumulation of exudate, one or two 
Redivac dra.ns were inserted. These were removed when less 
than 10 ml of fluid was drained in 24 h. Prophylactic antibiotics 
were used at first but were later abandoned. 

The wounds were dressed with supporting adhesive bandage 
and were firs inspected at 4 days. The sutures were removed at 
10-14 days. The patients were instructed to wear a brassière 
continuously for 2 months. Seven patients subsequently had 
radiotherapy treatment, 4 rmmediately after discharge. 


Results 
In 21 patierts the wound healed by primary intention. 
In the first case in the series the skin sloughed and as 
the prosthesis was under the pectoralis major muscle 
it was poss ble to apply a split skin graft. Of the 
remaining & patients, resuturing was sufficient to 
allow healing in 3. In 5 patients removal of the 
prosthesis was necessary (Table I). One patient 
developed a red patch 3 cm in diameter in the lower 
skin flap 6 months after her operation. She denied 
trauma and after 1 week the area had turned black 
and was excised and the prosthesis removed. 

The breakdown of the wounds was attributable to 
several factors. 


1. Skin necrosis as occurs occasionally after routine 
mastectomy, 

2. Overstretching of the suture line due to: (a) 
accumulation of exudate—this was overcome by 
insertion of drains; (b) insertion of too large a 
prosthesis; (c) formation of a fibrous capsule around 
the prosthesis which later contracted and pulled the 
fragile scar apart. 

In most cases the skin breakdown only occurred 
over 1 cm and probably would not have been noticed 
had a prosthesis not been present. Where possible the 
skin was trimmed back and resutured. (These complica- 
tions are dealt with in greater detail by Goldwyn and 
Goldman (2) in their discussion of subcutaneous 
mastectomy for benign disease.) 

Cosmetically the result was not always acceptable 
to the author, but in all cases the patients were 
extremely pleased to have a ‘breast’. This was 
exemplified by those who had complications and 
whose main concern was that they might lose their 
prostheses. 


Discussion 

There is no doubt that women are now more prepared 
to discuss their feelings about mastectomy. There is 
an increasing demand for reconstruction of the breast 
after mastectomy and so it seems reasonable to carry 
out the ‘reconstruction’ at the original operation. The 
two reasons for trying to give the patient some 
semblance of a normal breast shape are inter-related 
—psychological and cosmetic. The psychological 
effects of mastectomy are beginning to be more widely 
accepted and publicized. Lyon (3) in a series of 82 
patients who had undergone mastectomy, found that 
80 per cent expressed some doubt about their 
femininity; 70 per cent had a marked preoccupation 
with their body and its form; 12 per cent said they 
were unable to look in a mirror or undress in front of 
their spouse; 8 per cent said they were afraid of 
sexual intercourse; 24 per cent were afraid they would 
be rejected by their husbands. Whether these effects 
will be reduced by the insertion of a prosthesis is not 
yet known but if the incidence of depression reported 
by Maguire et al. (4) is reduced, then the extra work 
involved will be worth while. 

Katz et al. (5), in their study of 30 patients awaiting 
surgery for breast cancer, felt that the cosmetic issue 
of the breast loss seemed to be even more important 
than the medical issue of the cancer in challenging the 
patients’ psychological defences. It is not always 
possible to guarantee the patient a ‘breast’ after 
mastectomy but when it is possible she is always 
delighted and this helps her through a difficult period. 
Later, although the breasts may not match exactly, the 
curve which is formed by the prosthesis on the upper 
part of the chest allows a brassiére to fit closely to the 
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Table I: DETAILS OF PATIENTS HAVING THE PROSTHESIS REMOVED 


Site of Size of Axillary Size of 
Age tumour tumour glands prosthesis 
(yr) (quadrant) (cm) (clinical) (ml) Remarks 
46 Lower 1 — 320 Not drained, fluid accumulation and wound disrupted 
inner 
61 Upper 2 — 230 Skin slough lower flap 
inner 
56 Lower 1-2 — 225 Prolonged bleeding: possible infection 
outer 
33 Lower 15 — 225 Spontaneous sloughing lower flap at 6 mth 
i outer . 
. 56 Upper 7-0 + 265 Very obese patient with long pendulous breast, lower 
inner flap too long, slough 
63 Upper 2'5 — 230 Tiny slough, resuture, capsule formation and contrac- 
inner ture, wound dehisced 





chest wall. Patients find this a great advantage, 
allowing them to wear low cut clothes and bikinis, 
and reducing the embarrassment of an external 
prosthesis which tends to fall away from the skin. 

Two main criticisms have been levelled at this 
technique in the British Medical Journal (6). First, that 
the axillary nodes cannot be biopsied and that there- 
fore the operation is not complete. Unnecessary 
adherence to a submammary incision may make this 
difficult, but a lateral incision can be used to give free 
access to the axilla. Secondly, Brand (7) has stated 
that silicone implants may induce malignancy in 
animals. This: has. not been reported in humans 
despite extensive use of the material. 

Experience gained in this small series of patients 
has shówn that the results could have been improved 
by a more rigid selection of patients and it is suggested 
that prostheses should not be inserted, or else should 
be inserted at a later date, in the following circum- 
stances, i 

]. In the very obese or those that have very 
pendulous breasts. The tendency is to leave large flaps 
which may break down. 

2. In patients where there are tumours in the upper 
inner quadrants. Here a large medial artery is divided 
and the lower flap must be left very long to cover the 
prosthesis. ' 

3. Where there is any skin tension or the slightest 
doubt about the vasculatity of the skin edges. 

The reactions of the patients make it tempting to 
insert a prosthesis in all cases but this must be 
resisted, as removal of a prosthesis is a second 


disaster for the patient in a very short time. Neverthe- 
less; patients at least deserve to be considered for an 
operation which will help them to adjust to as normal 
a life style as possible. Those surgeons who may not 
want to insert a prosthesis initially should employ an 
incision and leave sufficient skin such as will allow 
this to be carried out at a later date, if this does not 
compromise their clearance of the tumour. - 
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Upper thoracic sympathectomy by transthoracic 


electrocoagulation* 
FELIX E. WEALE 


SUMMARY 

Transthoracic electrocoagulation (TTEC) of the upper 
thorccic sympathetic chain is described. In 10 patients 
the .echnique was relatively simple and denervation 
was satisfactory in 9. One temporary Horner's syndrome 
was produced. The merits of this technique in a pre- 
limirary series are compared with other forms of 
treamnent. 


IN this country the surgical approach to the upper 
thoracic sympathetic chain is usually either anterior 
or peraxilary. Both operations are of moderate 
magaitude. The risks of the anterior approach are 
often underestimated. 

Ezperience with the laparoscope in the abdomen 
has =timulated its use for electrocoagulation across a 
thoracic cavity (TTEC) in the treatment of those 
conditions that might otherwise have been treated by 
the nore traditional cervical sympathectomies. 


Patents and methods 

TecFruque 

Under general endotracheal anaesthesia the fourth intercostal 
space is palpated. In the mud-axillary lme a tiny cut in the skin 
1s made with the tip of a no. 11 Bard-Parker blade, and the 
insulation needle introduced. After momentary disconnection 
of tze, anaesthetic apparatus’ from the endotracheal tube, the 
neeole is made. to’ penetrate the pleura. The insufflation 
preesure 1$ checked to be minimal on the laparoscope mano- 
meter, and the endotracheal tube reconnected under reduced 
ven.ilation pressure. Two litres of CO, are introduced into the 
pleura. The needle is withdrawn, the skin incision enlarged to 
abcut-1 cm and the laparoscope trocar wedged m the inter- 
cos.ab space. It is forced through the chest wall.^When the 
trocar has been extracted from its sleeve, the laparoscope is 
substituted and an insulated point electrode 1s fed in. 

AS the sympathetic chain is identified lying on the heads of 
the upper ribs it ıs coagulated from below upwards to its 
dis1ppearance in the dome of the pleura. The minimum current 
wh.zh leads to effective coagulation should’ be used to avoid 
overheating. Care 1s needed to avoid intercostal nerves and the 
bigger veins. When the dome of the pleura 1s reached, the first 
thcracic root supplying the ulnar nerve warns of its proximity 
by zhe tell-tale twitches in the hand. 

_Jpon completion of the procedure the ansesthetu gradually 
increases intratracheal pressure whilst gas 1s allowed to escape 
frcm the pleura. Inflation of the lung 1s visually controlled 
until visceral and parietal pleurae meet. Sleeve and laparoscope 
ars removed together. An airtight seal in the chest wall is 
provided by two vertical mattress stitches. 

‘The operation lasts about 30 min and 1s completed by a chest 
X-ray. T 


Patients 

Ir this preliminary study the total number of upper limbs 
treated was ten. The patients’ ages varied from 17 to 86. All 
patients had had preliminary neck X-rays to exclude cervical 
ri»s. Radial p were palpable only in the cases of hyper- 
h-drosis and Raynaud’s syndrome. Oscillometric deflcat and/or 
dsops in the brachial blood pressure were consistent with 
c3anges in the radial pulse. 


Eesults 
The indications and early results are given in Table I. 
In one case TTEC was abandoned. This patient had 


been involved in road traffic accidents in 1963 and 
1976. He had had myocardial infarctions in 1967, 
1968 and 1969, and had been investigated for an 
aortic diastolic murmur in 1977. His hand pain was 
very severe. His clavicle, on X-ray, revealed an old 
fracture of the lateral third with slight separation of 
fragments. Operation was advised because of chronic 
gangrene of his right index finger. He subsequently 
had his finger amputated but because of persistent 
ischaemic pain in the remaining fingers, followed by 
pregangrene, sympathectomy by the anterior approach 
was advised. This greatly benefited him, but he died of 
a pulmonary embolus a year later. ' 

An 86-year-old female patient had had two emboli, 
due to ischaemic heart disease, to her left upper limb. 
She was diabetic, blind and rather deaf. No active 
treatment for her embolisms had been prescribed 
prior to referral, although her right leg bad been 
similarly affected. Postoperatively she made slow 
progress, but when last seen she was very well—she 
had started knitting with the affected hand. Anti- 
coagulation is being continued indefinitely. 

One 54-year-old patient with Buerger's disease of 
his upper limbs was first referred 4 weeks after the 
fingers of his right hand had become, gangrenous. 
Amputation of the affected fingers was accompanied 
by TTEC to preserve as much function as possible 
in his thumb and little finger. He managed to return to 
work and to use his hand surprisingly well until 11 
months later he happened to catch his left hand in a 
door. Pregangrene of two fingers resulted, but yielded 
to ITEC.’ Five months later he returned with 
ischaemic changes in his right lower limb for which a 
lumbar sympathectomy has been advised. 


Discussion 

The origin of this paper is to be found in the, versa- 
tility of the abdominal laparoscope, and is independent 
of the pioneering work of Kux (1, 2) with instruments 
specially designed for transthoracic electrocoagulation. 
~- Despite the controversy which surrounds the 
indications for upper thoracic sympathectomy, it is 
fair to point out that any operation which is relatively 
easy will be recommended with more confidence than 
one liable to serious complications. The posterior 
approach (3) gave way to the anterior approach (4), 
in which removal of the stellate ganglion was advo- 
cated. In a superficial description Telford (5) laid the 
basis for the retention of the ganglion, which is now 
modern practice. It is rarely mentioned, however, that 
on physiological grounds the grey rami of the lower 
half of the stellate ganglion should be divided. Such an 
anatomical definition cannot be achieved by the 
peraxillary operation. Whilst less hazardous because 
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Table I: INDICATIONS, EARLY RESULTS AND COMPLICATIONS IN 10 PATIENTS 


No. of Arterio- — Nutritional 


Condition patients graphy deficit Early result Complications Notes 
Raynaud’s 2 — — Satisfactory Slight axillary anaesthesia Both patients may return 
syndrome in one for opposite'side to be 
done later 
Buerger's 2 2 2 Satisfactory — One side aggravated by 
disease trauma 
Embolism Í — 1 Satisfactory Recovery spread over Nutritional defect (pre- 
several months gangrene) due to two 
neglected emboli 
Subclavian 2 2 2 Satisfactory — Severe cyanosis preop. 
stenosis 
Trauma 1 1 1 Absent — Operation abandoned due 
to adhesions: anterior 
operation successful later 
Hyperhidrosis 2 — — Satisfactory Temporary Horner's Rejected treatment with 


aluminium hydroxide 
solution after initia] trial 


syndrome left side: some 
compensatory sweating on 
trunk 





it avoids close contact with important vessels and 
nerves, this approach is more liable to cause post- 
operative pain due to rib retraction (6). Both the 
anterior and the peraxillary approaches give relatively 
poor exposure of the thoracic chain. Most vascular 
surgeons are familiar with anecdotal evidence suggest- 
ing that anterior sympathectomy especially can be 
quite hazardous. 

These disadvantages contrast with TTEC. Hospital 
admission lasts only 48 h. The scar is minimal and of 
no cosmetic importance. No permanent Horner's 
syndrome has so far been encountered because the 
stellate ganglion is left untouched. In the patient in 
whom a temporary Horner's syndrome was produced 
it was later recalled that a particularly strong coagula- 
tion current had been used. Risks such as air embolism, 
damage to the visceral pleura and inability to view the 
chain because of adbesions must be reckoned with. 
Kux (1) induces his pneumothorax in: the conscious 
patient with 1000 ml of air only, and subsequently 
proceeds to general anaesthesia, presumably because 
he wishes to rely on the patient's cooperation during 
the early stages. We have found the procedure, 
admittedly in a series much smaller than Kux's 124 
endoscopic sympathectomies, quite safe so far. His 
record of principal complications—compensatory 
sweating, gustatory sweating and return of some 
degree of ischaemia (2)—1s presumably common to 
all forms of upper thoracic sympathectomy. 

In the treatment of hyperhidrosis this method must 
be compared with the traditional forms of sympa- 
thectomy—axillary skin excision, cryotreatment and 
the local application of aluminium hexahydrate 
(7). Sympathectomy has the advantage of treating 
hands and axillas, the former with particular efficiency. 
Skin excision can be followed by ugly stretching of the 
scar, a less than complete drying out of the axillas 
and the development of axillary pilonidal sinuses. On 
the one occasion when aluminium hexahydrate was 
prepared in accordance with Scholes’ description (7), 
the patient rejected it because of intolerable irritation 


and it seemed unjustifiable then to proceed to the 
application of steroid creams. 

In circulatory insufficiencies the operation is no 
more permanent than its more classic counterparts. 
TTEC, however, is such an easy alternative that the 
indications for sympathectomy on practical grounds 
might become less stringent than they are at present. 
The grey rami of T1 remain intact: this is a price 
which has to be paid for the facilitation afforded. In 
so far as destruction of sympathetic tissue is con- 
cerned, if the cord is thin and string-like and almost 
devoid of macroscopic ganglia, which it sometimes is, 
coagulation will probably be more thorough than 
surgical manipulation. 

The apparatus chosen happened to be available, but 
a cystoscope suitable for ureteric catheterization has 
a similar arc of vision. Gas and the required electrodes 
can be introduced through both types of instrument. 
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Techniques of Vagotomy . 
A G. Johnson and K. W Reynolds. 210 x 150 mm Pp 85+ viii. 
Illustrated. 1979. London. Edward Arnold £5.95. 


VAGOTOMY in various forms 1s very widely used today, and the 
sophsticated Pg ge m gastric vagotomy—is now 
widely advocated. A clear description 1s welcome In this little 
ring-2ound booklet the three main variants of vagotomy are 
illustrated by an excellent series of drawings with the minimum 
of ljaking text, highhghting problems and difficulties. 

B-evity 1s admirable, but in a work of this type that should be 
kep- in the operating theatre, it is a pity that the intraoperative 
tests of completeness of vagotomy introduced by Burge and 
Grzssi are not described jen though references are given, 
incxdentally, these are the only references 1n the whole text 
Incications, results and complications are not discussed. It is a 
pity perh that lesser curve necrosis and the value of 
reseritonealization of the lesser curve are not mentioned. The 
atthors' own work on ensuring completeness of parietal cell 
denervation receives no mention and there 1s no mention of the 
use or non-use of naso c tubes or of the important point 
that proper clearance of the vagi from the oesophagus cannot 
be achieved with a tube in situ. 

The inexpertenced surgeon, to whom the book is directed, 
may find difficulty in interpreting ‘the dissection commences at 
pads aar branch of the crow's foot on the gastric wall 

tely adjacent to the lesser curve' Fortunately the 
illustration is somewhat clearer. 

Notwithstanding these criticisms, this booklet will be wel- 
comed by cal trainees, will fit into the pocket of a white 
coat and will be easier to study in the operating theatre than 
other standard descriptions of proximal gastric vagotomy The 
booklet 15 so clear that ıt could well become a standard text for 
operating theatre nursing staff. SERENO KENNEDY 


Operative Surgery 

General Editors Charles Rob and Rodney Smith Third edition. 
Ortho Parts I and II 

Edited G. Bentley. 283 x 223 mm. Pp. Part I 440, Part If 963. 
Illustrated. 1979. Sevenoaks. Butterworths. £90 00 the set 


PROFESSOR undertook a difficult task when he became 
editor of the third edition of this now well-known two-part 
volume on operative orthopaedics and fractures. He can be 
proud of the result. 

In spite of no less than 62 contributors and 127 a 
there 1s a brave attempt at uniformity of style; standards, 
however, vary. The majority of the material is very good with 
some sections that are quite excellent. Others I found disap- 
pointing. Illustrations generally were good but again rather 
variable. With so little text, a textbook of operative sur of 
this type must depend very largely upon the excellence of its 
illustrations. For example, the reader, anxious to know how to 
fix a posterior between the atlas and axis, will find the 
pictures on p 236 less clear than those on p. 361, where a 
similar procedure is described. However, in this same section, 
my eyebrows were raised by illustrations depicting four burr 
holes in the occiput through which it was suggested wires might 
be ın order to stabilize an occipitocervical fusion! Even 
before phony of halo fixation, can such a procedure ever have 
been jus ? 

ps. reviewer is bound to find such minor faults He may itch 
to tell the reader that he knows best; for example, that the 
posterior approach to forequarter amputation is infinitely 
easier than anterior which 1s advocated. These, however, 
are only minor irritants to the reviewer Professor Bentley and 
his team have done a magnificent job 1n updating the last 
volume. They have produced a thoroughly helpful guide to 
orthopaedic operations, every bit in keeping with the high 
standard of the series as a whole. 

RODNEY SWEETNAM 
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Developments in Clinical Nutrition 
Edited I. D. A. Johnson and H. A. Lee. 240 x 170 mm Pp 116. 
Illustrated. 1979. Tunbridge Wells MCS Consultants. £3-50 


Tue advent of fine bore nasogastric feeding tubes has enabled a 
major advance to be made in the field of nutritional support 
Many ill patients who were formerly fed intravenously, or not 
at all, can now be fed entirely by the enteral route just as 
effectively and more safely 

Professors Johnston and Lee have brought together 1n this 
little book a fine series of papers on this subject. The result of 
their skilful planning and editing is a simple and practical text 
describing nearly every aspect of this new and important 
treatment. Here the surgeon will find not only straightforward 
accounts of the physiology of carbohydrate, mineral and 
amino acid absorption but also practical instructions on the 
insertion of the tube, administration of the diet and how to 
monitor the effects of treatment. There are also basic chapters 
on nutrition and metabolism and up to date information on 
nutritional assessment. 

This 1s the sort of book I would give to my colleagues who are 
looking for a quick and painless way to be brought up to date in 
the confusing field of clinical nutrition. In my view it is one of 
the best books yet produced on practical aspects of nutritional 
therapy. 

G L. HILL 


Medical : a Basic Course 
L. Kreel with 24 contributors. 280 x 210 mm Pp. 256+ viii 
Illustrated. 1979. Aylesbury HM -- M Publishers £18-00. 


NON-INVASIVE investigation 18 a growth area of the late 70s. We 
all want to avoid ‘exploratory laparotomy’, ‘blind gastrectomy’ 
and the irresistible ur 1o pusl cannulas into every available 
orifice and hollow tube. The ingenutty and inventiveness of 
those who have researched and developed computer axial 
tomography, ultrasonography and scintiscanning or who are 
working on nuclear magnetic resonance have two effects. they 
keep the field exciting and unsettled, and make it very difficult 
for the clinician to work out the place of these investigations in 
his practice. Part of his difficulty lies m his lack of understand- 
ing of the fundamentals upon which non-invasive techniques 
are based I think that it is towards this gap in knowledge that 
the book 1s armed, Its primary appeal must inevitably be to 
those in the field because it 1s written by their fellow experts 
However, it 1s a useful reference text for anyone seeking a 
grounding ın a new and sometimes puzzling subject. I would 
not say it is an elementary primer—far from it: however, for 
those who are prepared to read hard and think carefully, the 
pages of this book will inform. CAT predominates, but a fair 
coverage 1s given to other fields. 

I do not like the panpa of illustrations at the end of each 
chapter. Nevertheless, reel, an acknowledged authority in 
the field and the clinical onginator of CAT, has created a 
notable volume to which all who are interested should refer 

H A F DUDLEY 


Ukerative Colitis 
M J Goodman and M. Ppa erp 260 x 185 mm. Pp 205+ xin. 
Illustrated. 1979 Chichester: Wiley. £13 50. 


IF the UK economy were to grow as rapidly as the prevalence of 
inflammatory bowel disease has done recently our monet 
oblems would be a thing of the past. For as Professor Josep 
er comments in the Foreword to this volume in the 
ical Gastroenterology Monograph’ series, both ulcera- 
tive colitis and Crohn’s disease are far more common today 
than in years past. In the United States alone, over half a 
million people are said to have inflammatory bowel disease 
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Any new monograph on ulcerative colitis must therefore be 
of interest to those involved in clinical gastroenterology and 
this volume is in many ways admirable. The presentation 1s 
clear, the book 1s well written and extremely easy to read and 
there. are particularly good chapters on pathology, medical 
treatment and the logistics of follow-up. 

There are, however, two drawbacks which might well, for 
some, lessen the book’s value. First, from a surgical viewpoint, 
the book is very skimpy. The details of operation are not dealt 
with at all and the whole subject of surgery and ileostomy care 
occupies less than 10 per cent of the book. Secondly, there is 
really very little that 1s new about the book and some of the 
statements are somewhat out of date—not least, surprisingly, 
in the Foreword. 

For the reader seeking a competent review, slanted towards 
the physician rather than the surgeon, of the 'state of the art' 
regarding ulcerative colitis in the 1970s, the book can be 
recommended. Those readers of this journal whose interests 
are more surgically inclined may well find ıt unrewarding. 

F. T. DE DOMBAL 


Antimicrobial Prophylaxis in Surgery 
M R. B. Keighley and D. W. Burdon. 215 x 155 mm. Pp. 
241 +x. 1979. Tunbridge Wells Puman Medical. £12 00. 


I AM pleased to see this book. It needed writing and I will refer 
toit constantly, particularly for the large numbers of references 
to onginal work following each chapter (for example, after the 
chapter on gastrointestinal] surgery there are 172 references). 
The pity of it 1s that the book's division into prophylaxis by 
regions of the body has led to tiresome repetition of the same 
principles (the avoidance of exogenous and endogenous con- 
tamination, and the use of antibiotics only if contamination 1s 
inevitable). Some might argue that such principles cannot be 
stated too often, but I found the feeling of déjd vu a little 
tedious 
There are contradictions too For instance, on p 25 “Their 
[antibiotics] use should now be restricted to operations in 
which bacterial contamination from endogenous sources 1s 
unavoidable’. On p 137, on the other hand, '.. preoperative 
antibiotic cover 1s probably justified whenever a foreign body is 
being introduced into the circulation ..a combination of 
ampiculin and cloxacilin would be advised’. 
have the impression that the book was rushed, and that it 
could have been improved by more stringent editing. However, 
I do not wish to detract from what is a very worth while volume 
which has been conscientiously researched. It will be useful for 
surgeons and bacteriologists with a particular interest in the 
subject, but I wish I could hope that it will have any influence 
on those who favour the profligate use of prophylactic 
antibiotics. 
A V POLLOCK 


Statistics in Operation 
W. M Castle. 218 x 140 mm. Pp. 100. Illustrated 1979. 
Edinburgh: Churchill Livingstone. £2:50. 


LrrERACY has always been assumed for doctors; numeracy has 
largely been eschewed. Yet, as Dr Castle says in her introduc- 
tion, we cannot simply add and subtract information about 
people because they . Hence the statistical treatment of 
clinical information wbich now plays such an important part in 
our lives however much we may resent it because it rejects the 
uniqueness of the individual. Unfortunately few of us have 
adequate background to grasp conceptually most of what 
constitutes statistical logic. Not that this is all that obscure— 
just different. 

Dr Castle's introduction—a companion non-mathematical 
volume to her Statistics in Small Doses—sets out to answer ten 
questions beginning with “What exactly 1s the question we wish 
to answer? and ending with ‘So what?’ As such it is a primer on 
research methods with statistical analysis as an obbligato. It 
reads easily, is full of sound advice and would repay study by all 
who wish to do clinical research 

H. A. F DUDLEY 


Advances in Shock Research 

Volume 1: A. M. Lefer, T. M Saba and L M. Mela. Volume 2: 
W. Schumer, J. J. Spitzer and B. E Marshall 235 x 160 mm. 
Pp. Volume 1 285-- xv, Volume 2 298+ xvu. Illustrated 1979. 
New York. Liss. $30.00 each. 


These books are a collection of papers given at the first annual 
conference on' shock in June 1978 The major part of the work 
described is in experimental animals varying from rats to 
ponies, with relatively few observations in man 

Volume | starts with a good review paper by Richard Lilihei 
on the history of vasodilatation and treating shock 1n low flow 
states This 1s followed by fourteen papers on hypovolaemic 
shock, the majority of which reflect animal work, looking at a 
number of metabolic parameters in thus situation. This is 


followed by a section consisting of five papers on hypoxia and 
ischaemia, again in experimental animals, and fini with a 
section on cardiogenic splanchnic ischaemic shock last 


section contains four papers including work on the effect of 
methyl prednisolone on myocardial infarct size and the 
amelioration of splanchnic ischaemic shock by cysteine. 

Volume 2 once again starts with a good review article, this 
time by B. Stoner, on the response to injury, past research and 
future plans This is followed by ten articles on traumatic 
shock, three of which are based on observations in patients, 
including an evaluation of the use of glucocorticoids during the 
resuscitation of mjured patients, and a complex paper on 
cardiorespiratory prognostic patterns in patients with multiple 
trauma, There are then fourteen ee on endotoxic and septic 
shock. Once again, the majority of these are reports of work In 
a variety of animals. 

These books will not be helpful to the average surgeon 
looking for better ways to treat patients who are in shock. The 
would certainly be useful to anyone involved in shock researc 
as they are a ready source of references and cover a spectrum of 
topics which are currently of interest ın the area of shock 
However, as the volumes represent work given at a meeting in 
June 1978, they are of necessity already almost out of date, as is 
the nature of scientific papers. 

P R. BELL 


Shock Trauma Manual 
W Gil and W. B Long. 275x 115 mm. Pp. 283--xiv. 
Illustrated. 1979. Maryland, USA Wilhams & Wilkins. $19.75. 


Book reviews are usually relegated to the relative obscurity of 
the back of each issue of the British Journal of Surgery where, 
one assumes, they receive scant attention. This 1s 1n marked 
contrast to the way in which our better quality newspapers and 
weekly magazines handle reviews of new books Occasionally 
such reviews can bring about considerable changes in society 
by widely publicizing the contents of an 1mportant book. I do 
not that the Shock Trauma Manual comes into this 
PME but it does advocate a philosophy on the manage- 
ment of the seriously injured which should resurrect the debate 
on how we handle these patients. As such, I believe that the 
review of this book warrants more space than the usual 250 
words allowed by the Editor. 

In 1975 Dr Gill, s ing before the International 
Federation of Surgical Co , Stated: ‘It is a sad but valid fact 
that perhaps the least original and least progressive group in 
developing training programmes 1n accident surgery are the 
medical profession themselves Although scattered centres 
throughout both the United States and other countries exist 
where high quality trauma programmes occur, the vast major- 
ity of the medical profession do not appear fully aware of the 
magnitude of the problem. How curious that this problem of 
trauma, which by actuarial analysis is the leading cause of 
death and disability of all age groups, 18 almost totally absent 
from the medical student's curnculum and appears only 
sporadically and somewhat half-heartedly in most resident and 
registrar surgical training programmes How curious that one 
of the three most important killers of man 1s not regarded as 
sufficiently important to be granted the formal status of a 
distinct medical specialty.' 


These comments still apply to a large extent in this country, 
for despite the recommendations of virtually every committee 
or body that has looked at the question of the handling of the 
severely: injured, we insist, with few exceptions, on keeping 
open throughout the country small, ill-equipped and badly 
staffed casualty departments to which aad patients are 
admitted in random fashion at irregular intervals This per- 
petuates a system in which few hospitals are equipped with the 
staff and facilities for effectively managing the patient with 
multiple injuries, There is no doubt that every day in the United 
Kingdom injured patients die in many of our casualty depart- 
ments simply use there are neither the facilities nor the 
experienced staff to cope with them We have gone some way to 
improving this situation by encouraging the development of 
the specialty of Accident and Emergency thereby ensuring that 
experienced consultant staff will be present and in charge of the 
initial reception and handling of the severely injured. However, 
the problem of the small casualty department not under 
effective consultant supervision remains. Yet, when any 
attempt is made to concentrate the management of the severely 
injured in major centres and close these small departments to 
this sort of case a how! of uninformed anguish comes from 
Community Health Councils and: pressure groups who seem 
dedicated to the preservation of the present system despite the 
statistical evidence of its faults. 

Shock Trauma Manual is an enthusiastic record of how Dr 
Gill ànd his colleagues consider that major trauma should be 
managed. They have won the battle to persuade the State of 
Maryland to direct the seriously inj in that State to the 
Institute of Emergency Medicine which 1s part of the 
University of Maryland Hospital in Baltimore. The majority of 
the patients come directly to the Institute, the femainder being 
referred from other hospitals within a few hours of being 
admitted. Using well-equipped ambulances and helicopter 
transport staffed by highly trained emergency medical tech- 
nicians they have the capability of transferring the injured from 
even the furthest corners of the State to the hospital in under 1 
hour. The Institute has a staff of around 300. Thirty surgeons, 
10 anaesthetists and 145 nurses work in 5 teams who are able to 
provide round-the-clock coverage for the reception of patients 
with major mjunes. That the 1s kept occupied 1s shown by 
the statistics, which reveal that the Institute dealt with 1469 
cases of multiple trauma over a 24-month period. That these 
patients are significantly different from the average trauma 
ers dealt with in a UK casualty department 1s shown by the 

act that 40 per cent of those admitted had abdominal or pelvic 
injury and a third had a chest injury 

The contrast between the reception of these patients by a 
team of 6 surgeons supported by 2 anaesthetists and some 20 
nursing staff and the situation in many of our toi odio with 
the usual single SHO and 2 nurses coping with a major case 
whilst the registrar 15 tackling an obstruction in theatre could 
not be ter Itis this latter type of accident service that pro- 
duces figures such as those from a Vermont study which 
demonstrated that about half the deaths 1n hospital following 
road accidents were due to potentially treatable lesions, a figure 
that has been repeated in many: other studies 

The results of the Baltimore group speak for themselves. Of 
the 1469 ap pa es trauma victims (this figure including those 
who were dead on arrival) 78 per cent survived. If only the 
economically valuable 16-30 age group are considered, this 
figure rises to 81 per cent. 

Whichever figures one cares to choose, the case for the 
trauma centre for the mana t of major injury is 
established. Whether the medical staff of the centre should be 
trained as trauma surgeons capable of handling all injuries, 
such as advocated in this book, or whether the management of 
trauma should be multidisciplinary, coordinated by the ac- 
cident and emergency consultant, 1s a matter for debate One 
thing 1s certain, however, nominal supervision of casualty 
departments by orthopaedic or general surgeons, however well 
motivated, 1s adequate for delivering the sort of service 
described 1n this book. 

Unfortunately I feel that although the book presents a clear 
and enthusiastic case for the centralized management of major 
trauma I do not think it provides a good guide to the 
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management of the injured, at which the authors are so 
obviously expert. The book is divided into four principal 
sections. The first 11 pages are concerned with the working of 
the state-wide emergency system and the philosophy of 
traumatology as a specialty The next 67 pages consist of a very 
patchy text on the diagnosis and management of the injured 
which 1s followed by a longer section of 135 pages devoted to 
trauma algorithms Finally, there 18 a 60-page section on the 
organization of an emergency department and the undertaking 
of certain technical procedures. The book 1s poorly referenced, 
only two ofthe references quoted dating after 1975, and both of 
these are 1976. This 1s unsatisfactory for a book on such a 
rapidly developing specialty which was published in 1979 
There are surprising omissions For instance, there is no 
mention ot the role of CAT scanning in the diagnosis of 
intracranial haematoma—surely one of the mainstays of 
current management. The algorithms are all part of the current 
educational scene and although I am sure that they would be 
extremely useful as a check list on a computer in the emergency 
department, I have doubts as to the value in their present form. 
The descriptions of operative procedures in the technical 
appendix are poor and inaccurate—the exposure of five rings 
below the cricoid in a tracheostomy as depicted in one of the 
illustrations 18 to be neither expected nor encouraged. 

Until we concentrate the management of seriously injured 
patients in the manner described by Drs Gill and Long we will 
continue to see victims of trauma succumb to essentially non- 
fatal injuries. When we do manage to establish trauma centres | 
hope that those who run them will write a manual which ts as 
enthusiastic as the present one but a better guide to treatment 

MILES IRVING 


Pathways im Surgical M 


anagement 
- Michael Hobsley. 245 x 185 mm. Pp. 343+vm Illustrated, 


1979. Maidenhead Edward Arnold. £13 75. 


THIS 18 an extremely well-written book which provides a clear 
exposition of the operational policies adopted by clinicians 
who, by virtue of their experience, Subconscidüsiy follow a 
system of sequential flow charts in the management of their 
patients The book, therefore, deals with clinical situations 
rather than specific disease entities, and provides a good 
example of how this practical approach to patient management 
can be formalized and taught to our medical trainees Crucial 
to the validity of such an approach 1s an accurate assessment of 
the clinical situation in the first instance, as this provides the all- 
essential input data, a point which has been adequately 
emphasized by the author throughout the book. 

guments will no doubt continue as to whether the 
approach outlined in this book should replace traditional 
medical teaching—the answer might be that both are necessary 
and indeed complementary. Nevertheless, 1f the objective of 
practical patient management is to be pursued in our medical 
educational programmes, then texts of this kind should not be 
orientated towards a given specialty. This, I think, 1s the only 
criticism one can level against this book, as the basic grammar 
of medical care and management cuts across the medical 
specialties and if this premise 1s ignored, the system that 1s 
outlined is at best incomplete. Thus, to quote one example, in 
the section on shock myocardial infarction, which in practice 
accounts for the majority of patients with cardiogenic shock, 
features little in the discussion. 

I am certain that the educational value of future editions of 
this book would be greatly enhanced if the subject under 
discussion were to be ‘pathways in clinical management’ 

A. CUSCHIERI 


Mutilatmg Injuries of the Hand 
Edited D. A. Campbell Reid and J. Gosset 285 x 220 mm Pp. 
134. Illustrated. 1978. Edinb gh Churchill Livingstone. £18 00. 


Tus is the third volume in the series of monographs produced 
by the Groupe d’Etude de la Main, the international member- 
ship of which 1s more than merely hinted at by the fact that of 
the 28 collaborators the editor is English, one of the contribu- 
tors 1s Indian and another Swiss and three others are 
Australian The quality and practical value of the book will 
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reader with an interest 


quickly become evident to the inquiri 
e twenty-five chapters 


in the surgical care of injured hands. 


-vary in length from half a page to fourteen pages, which gives 


all the more credit to the editors that they have achieved an 
agreeable unity of style, and it will be noted sadly that 1n his 
introduction Campbell Reid draws attention to Professor 
Gosset’s death shortly before the book went to press. 

One of the refreshing features of this book 1s the succinctness 
of the text and, with few exceptions, the helpful clarity of the 
illustrations All sorts and degrees of damage are included, 
from the loss of a fingertip up to destruction of the hand. 

Newcomers to so-called minor surgery will denve much 
benefit from studying carefully the properly detailed advice on 
techniques for amputation 1n the hand. 

Perhaps an outstanding example of the contributors' re- 
straint is the chapter by O'Brien and his colleagues, who have 
stressed the need for careful thought before attempting to 
reattach a severed part and in two other chapters on microsur- 

ical techniques, including the transplantation of a toe to the 
and, the authors discuss indications rather than technicalities 

The use of surgical diathermy as a means of preventin 

ful neuromas deserves widespread publication The dif- 
erent methods of reconstructing a missing or mutilated thumb 
could perhaps have received slightly more consideration of 
their respectrve indications as well as the usefulness of any 

ne of stump provided that it has good sensibility. 
psychological effects of myury of the hand receive 
consideration, which could usefully have included a reference 
to the fact that a patient, buoyed up by the enthustasm and 
encouragement of medical and other therapeutic staff in the 
hospital, may lapse into despondency when he goes home and 
is exposed directly to the well-intentioned but overanxious 
sympathy of his kin and kith—but perhaps such things do not 

happen in France. 

P S. LONDON 


Trauma to the Heart and Great Vessels 
P. N. Symbas. 235 x 155 mm. Pp. 200+ xiv. Illustrated. 1978. 
New York Grune & Stratton. $22.50. 


AT one time trauma to the heart and great vessels was a relative 
ranty and confined to wartime, Houston, Boston and 
Glasgow. Increasing use of the automobile and the aeroplane, 
the upsurge in violent crime and the advent of urban guerilla 


warfare has brought the management of cardiac and great 
vessel injuries within the experience of a large number of 
casualty departments and emergency surgical teams. 

Because of their relative rarity, cardiac injuries used to be 
viewed with fear and were treated inadequately from lack of 
experience. The reviewer distinctly remembers the conster- 
nation caused at St Bartholomew’s Hospital in the 1950's by a 
self-inflicted hat-pin injury of the heart, with the pin waggling 
about on the front of the chest. The growth of open heart 
surgery, the management of circulatory problems in intensive 
care units and the greater experience of thoracic injuries have 
markedly improved the management and hence the long term 
results of cardiac and great vessels trauma. Dr Panagiotis 
Symbas has a wide experience of trauma to the heart and great 
vessels from his position as Professor of Surgery in the Grady 
Memorial Hospital in Atlanta, Georgia, and this monograph ts 
a practical guide to the rnanagement reflecting his wide 
experience in this field Amongst his overall experience for 
instance, are over 100 cases treated for penetrating cardiac 
wounds, 50 being penetrating wounds of the great vessels. The 
EU references range from Homer to his own publications 
in 197 

This degree of experience and a continued interest in the 
subject have made this a satisfactory and useful handbook for 
thoracic surgeons of any calibre from house surgeon to 
consultant and it is larly valuable for the casualty officer 
faced with one of these problems for the first time In simple 
language, the technical problems associated with the diagnosis 
and management of each of the different injuries to the heart 
and great vessels is clearly outlined under appropriate chapter 
headings. Particularly valuable are the diagrams of the detailed 
technique of dealing with the individual lesions at surgery that 
could be used very readily by any surgeon on duty. Some 
lesions—aortopulmonary fistula, traumatic ventricular septal 
defect, traumatic damage with cardiac valves etc — require 
cardiopulmonary b and a thoracx surgical team. The 
majority can be weil managed from the diagrams by any 
ex nced general surgeon. 

ite of the author's addiction to ‘algonthms’ with 

bab arrows between blocks of text delineating confusedly 

the clinical course of patients, this book can be highly 

recommended for reference in any casualty department and 
department of cardiothoracic surgery 

M V. BRAIMBRIDGE 
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Does a high fibre diet prevent the complications of 


diverticular disease?* 
J. M. P. HYLAND AND I. TAYLOR? 


SUMMARY 

The management of diverticular disease has altered 
radically with the widespread use of high fibre diet (HFD) 
over the past decade. However, whether this regimen has 
improved the prognosis in patients admitted with acute 
complications is still debatable. 

In this study the outcome of 100 such patients admitted 
to hospital with acute episodes of diverticular disease has 
been reviewed. Seventy-five per cent were treated con- 
servatively with HFD and review after 5-7 years showed 
that over 90 per cent remained symptom-free, suggesting 
that HFD may afford protection by preventing further 
complications. 


THE use of high fibre diet (HFD) in the management 
of symptomatic diverticular disease has become wide- 
spread over the past decade. This dietary regimen 
alleviates symptoms in a high proportion of patients 
with painful diverticular disease (1) and may reverse 
abnormal pathophysiological changes (2). The present 
study was undertaken to establish whether this treat- 
ment also prevents the development of subsequent 
complications and thus improves the overall prognosis. 


Patients and methods 

All patients admitted to a single hospital during the period 
1971 —3 with a diagnosis of diverticular disease were reviewed. 
Of 207 patients available, 100 fulfilled the criteria necessary for 
inclusion in this study, i.e.: 

1. Symptomatic diverticular disease was the sole reason for 
admission to hospital. Thus, all patients in whom colonic 
diverticula were demonstrated during investigation of other 
disorders were excluded. 

2. This was the initial presentation of the disease and the 
diagnosis had not been made previously. 

3. The diagnosis was confirmed by barium enema or at 
surgery. 

4. Each patient was followed up to the present day or to 
death, i.e. for a minimum period of 5 years. 

Following hospital admission 75 per cent of patients were 
initially treated conservatively. Long term treatment consisted 
of high fibre diet after the initial acute symptoms had settled. 
Prior to hospital discharge, each patient had a lengthy 
discussion with the dietitian and was given a carefully worded 
diet sheet containing a sample menu (Table I). This ensured 
approximately 40 g of fibre per day. 

It is not the purpose of this report to present the surgical 
aspects of this disease. However, a variety of surgical pro- 
cedures was carried out for complications in the remaining 25 
patients. All patients treated surgically were subsequently 
discharged from hospital on a high fibre diet. 

The follow-up was completed by interview with the patient 
(46), a relative (3) or following communication with the family 
doctor (51). l 


7 


Table I: SAMPLE MENU OF HIGH FIBRE DIET 





Fibre Calories 
(g) 
Breakfast 120 g fruit or 120 ml 2:5 56 
fruit juice 
30 g HF breakfast cereal 20 ton 
or porridge | 
30 g wholemeal toast 2-9 70 
15 g digestive biscuit 0-8 70 
Lunch Meat/cheese/egg me 200 
60 g wholemeal bread 5:8: 140 
salad i0 8G 
120 g apple Zu st 
15 g digestive biscuit 0-8 70 
Evening Meat/fish/cheese/egg M 200 
meal 120 g vegetable 4 20 
100 g potato to LOO 
HF pudding i0 230 
15 g wholemeal biscuit 0-8 70 
Milk—i pt; butter—; oz 340 
Bran-—20 g (2 tablespoons) Ss 
Total 37.9 [780 


The cause of death was established in all cases and particular 
note was made of any symptoms and complications related ic 
diverticular disease. i 


Results | 

The mean age at presentation was 67.1 years (range 
40-88 years). There was a preponderance of fernales 
(female to male ratio 2:6 : 1-0). Sixty-five per cent of the 
patients had had symptoms for less than 1 month and 25 
per cent had had symptoms for less than 48 h at the time 
of presentation. 


Mode of presentation : 

Abdominal pain was the most frequent symptom, 
occurring in 74 patients, and predominantly in the left 
iliac fossa. Twenty-two per cent of patients had diar- 
rhoea (three or more loose stools per day), 23 per cent 
had constipation and the bowel habit was normal in $5 
per cent. Forty per cent of patients presented with 
complications of diverticular disease. 





* Based on a communication to the British 


ih Society of 
Gastroenterology. x 
t Department of Surgery, Royal Liverpool Hospital. 


Correspondence to: I, Taylor. 
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Follow-up (minimum 5 years) 


i 100 patients 
75 oo 
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Death Symptoms Symptom-free 
0 5 70 


Fig. L Follow-up data on patients treated with high fibre diet. 
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Fig. 2. Comparison of results of the present series with those of 
previous series reported before the widespread use of high fibre 
diet, 


The most common complication was perforation in 
23 patients (57.5 per cent): this includes patients with 
generalized peritonitis (12 patients) as well as those with 
paracolic abscess formation (11 patients). The mean age 
at presentation of those with paracolic abscess was 63:8 
years and of those with generalized peritonitis 60-6 
years. 

Acute diverticulitis with local signs of acute inflam- 
mation in the left iliac fossa and systemic signs of acute 
inflammation (fever of at least 38 "C ora total leucocyte 
count of greater than 11-0 x 10?/1) occurred in only 6 per 
cent of cases. 

Severe rectal haemorrhage was the cause of presen- 
tation in 7 per cent. Only 2 per cent of patients showed 
definite evidence of large bowel obstruction, and fistul- 
ous disease (vesicocolic) was present in 2 per cent. 


(Surgery -+ HFD) 


Death 
i 3 2l 


Symptoms Symptom-free 


9| symptom-free ee 


Follow-up 

Twenty-eight patients died during the follow-up period 
(5-7 years) The majority of deaths were due to 
cardiovascular disease. The only death that was a direct 
consequence of diverticular disease occurred in a patient 
who developed faecal peritonitis. Twenty-three of the 28 
patients who died were previously asymptomatic on 
high fibre diet. 

Overall, 91 per cent of patients remained asympto- 
matic following treatment with high fibre diet (Fig. 1). 
Seventy-five per cent of patients stated that they had 
adhered strictly to their diet, although it was not 
possible to be certain of this. These results compare 
favourably with previous series reported before the 
widespread use of HFD for diverticular disease (Fig. 2). 
Among the 25 patients who did not comply there was a 
20 per cent complication rate: 1 patient developed acute 
diverticulitis and 4 patients required. readmission to 
hospital with recurrent severe pain, 1 of whom required 
laparotomy. 


Discussion 

The association between lack of dietary fibre and the 
development of diverticular disease is now firmly es- 
tablished. The evidence has been provided chiefly by 
epidemiological studies relating the fibre content of the 
diet to the incidence of diverticular disease (3). More 
recently, this has been supported by comparison of 
the dietary habits of patients with diverticular disease 
and matched controls. Further indirect evidence has 
resulted from studies showing the therapeutic effect of 


still not known whether treatment with HFD actually 
prevents the development of complications. It has also 
been shown that if symptoms and complications recur 
after initial treatment, they do so within | year in 50 per 
cent of cases (8, 9). If patients are followed for longer 
periods, the vast majority of recurrent symptoms de- 
velop within 5 years (10). 

In this study over 90 per cent of patients remained 
asymptomatic over a period of 5-7 years. This would 
suggest that, following acute episodes of diverticular 
disease, HFD affords protection against the develop- 
ment of further complications. These results are an 
improvement on the prognosis reported previously 
(9—12) before the advent of high fibre diet (Fig. 2). 

It appears, therefore, that since the introduction of 
HFD as a widespread treatment for symptomatic 
diverticular disease the prognosis has improved, due to 
a reduced incidence of subsequent complications. 
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The general public, which provides the money that cancer research consumes, 
seems to hope for the eventual emergence of the sort of ‘magic bullet’ cancer cure 
which is as easy, specific and effective as an antibacterial agent can be against 
infections. In reality, there is little hope of any such thing; indeed, the prospect is so 
remote that it scarcely enters into the day-to-day conversation of most cancer 
research workers. Researchers talk of slightly earlier detection, of moderate 
improvements in current methods of therapy, of the prevention of minor 
environmental carcinogens, of the identification of life styles (with less meat, less 
tobacco and lots of vitamins) which would, if only anyone would adopt them, 
somewhat reduce cancer incidence rates. They talk of developing a greater 
understanding of tumour antigens or of the nature of the transformed state, but 
easy and specific cures are not sufficiently realistic to be of interest. 


RICHARD PETO: From a review of Cancer, Science and Society by John Cairns in 


Nature 1979; 280: 89. 
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Intraoperative irrigation of the colon to permit primary 


anastomosis 


H. A. F. DUDLEY, A. G. RADCLIFFE AND D. McGEEHAN* 


SUMMARY 
A technique is described which permits intraoperative 
application of antegrade bowel irrigation to clear the 


obstructed or loaded colon of faeces with minimal risk of 


contamination, The procedure extends the indications for 
safe primary anastomosis in surgery of the left colon. 


Mur (1), in reviewing his own experience and drawing 
on that of a panel of experts amongst his contempor- 
aries, pointed out the problems associated with per- 
sistent faecal loading of the colon at the time of surgery 
for large bowel disease. These include technical diffi- 
culty in making the anastomosis and an increased risk of 
dehiscence (2). The conventional surgical approach 
when such a situtation is encountered has been to make 
a proximal decompresssive colostomy and return later 
to resect the growth. This is a misfortune to the patient 
and may be a disaster in that complications can ensue 
which might prevent definitive resection (3). Muir's 
ingenious solution was to irrigate the bowel from above 
the growth in a proximal direction using a closed 
system. The procedure was clearly effective in his hands 
but was clumsy and has not been widely adopted. More 
recently, Rickett (4) has introduced a development of 
Muir's idea obturating the colon proximal to the site of 
anastomosis. The introduction of whole gut irrigation 
(5) has made it possible for the loaded but unobstructed 
colon to be mechanically prepared to a standard 
previously difficult to achieve. Nevertheless, the tech- 
nique cannot be applied to the obstructed colon and up 
to 20 per cent of technically unobstructed patients fail to 
get adequate clearance. Accordingly, we have devised a 
routine for closed on-table antegrade irrigation. This 
has permitted us to achieve a ‘clean’ bowel and thus 
extend our indications for immediate anastomosis in 
left-sided colonic surgery. 


Technique 

The lesion is mobilized in the manner of the surgeon's choice 
and the bowel divided distally. With the colon drawn laterally, 
a slightly greater length of bowel than usual is cleared 
proximally (Fig. 1), isolated between clamps, opened across 
half its circumference and cannulated with a sterile, long, rigid, 
corrugated plastic tube (anaesthetic gas scavenging tubing is 
ideal) which is secured with a nylon tape. A small enterotomy 
within a purse string is now made in the last 5 cm of the ileum, a 
14 Foley catheter inserted through this into the caecum, its 
balloon inflated and withdrawn to impact against the ileocaecal 
valve. A sterile connection is then made to a suspended 3-litre 
plastic bag of warmed Hartmann's solution. With the distal 
end of the corrugated tubing in a large plastic disposal sac 
beside the operating table, a completely closed wash-through is 
now possible and with a little manipulation all the bowel 
content can be emptied (Fig. 2). At the end of the procedure 
mesenteric resection 1s completed if necessary, the bowel is 
clamped just proximal to the wide bore tubing and divided at a 
convenient site for anastomosis (Fig. 3). The Foley catheter 
may be removed or brought out through a stab wound in the 
right iliac fossa, securing the ileum to the inner aspect of the 
abdominal wall with interrupted sutures. Our practice is the 
latter, not because we believe that the tube caecostomy greatly 





Fig. 2. Tube ileostomy and irrigation tube in situ. 


increases the safety of the anastomosis but to allow us to 
undertake an antegrade contrast study of the intestinal suture 
line at 8 days. We have so far used this technique six times with 
success on each occasion. None of our patients has sustained 
wound infection. Two illustrative cases demonstrate its special 
value when a decompressive colostomy would have been 
entirely against the patient's interests. 


Case I: A 55-year-old female was admitted with subacute large 
bowel intestinal obstruction. A scintiscan of the liver showed 
the presence of multiple filling defects. At laparotomy an 
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Fig. 3. Resection proximal to the irrigation drainage tube. 


obstructing but resectable pelvic colon tumour was found with 
heavy, semi-solid faeces loading the entire colon. An on-table 
wash-out and primary anastomosis were done. She was 
discharged on her eighth postoperative day with normal bowel 
function and an intact anastomosis. 


Case 2: In this 71-year-old male a high anterior resection had 
been performed elsewhere and had been followed by leakage 
and stricture formation unresponsive to dilatation through the 


Intraoperative irrigation of colon RI 


sigmoidoscope. The patient presented with spur 101 us s diarrhoea 
and the whole colon loaded with semi-solid faeces. Barium 
enema examination showed total obstruction and at sig 
moidoscopy an abscess cavity at the upper end of the rectur 
was seen. The patient's nutritional state was improved with 
parenteral nutrition; the abdomen was explored and the 
strictured area and abscess resected. Eleven itres of 
Hartmann’s solution were used to clear the cojon and a 
primary anastomosis of the rectal stump was done. The patent 
made uneventful progress and was discharged on the tenth day. 





Discussion 

It is now common practice to extend right colectomy $O 
as to deal with obstructing lesions of the left side of the 
colon as far as the proximal sigmoid (6). However, for 
growths at or beyond the apex of the sigmoid it is a pity 
to sacrifice so much of the absorptive surface of the 
colon and diarrhoea may well follow. In such circum- 
stances on-table wash-out has been safe and useful in 
our hands and we recommend that it be more widely 
used. 
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The effect of hypovolaemia on colonic blood flow 


in the dog 


D. G. GILMOUR, A. R. AITKENHEAD, A. P. HOTHERSALL AND 


I. McA. LEDINGHAM* 


SUMMARY 

The effects of a minor degree of hypovolaemia on colonic 
blood flow and on systemic haemodynamics have been 
studied in nine greyhound dogs. 

A loss in blood volume of 10 per cent over 20 min 
produced no change in blood pressure and only a 7 per cent 
rise in heart rate. Cardiac output, however, fell by 26 per 
cent and central venous pressure also fell significantly. 
Colonic blood flow fell by 28 per cent and oxygen 
availability by 29 per cent. All these changes were 
statistically highly significant. Retransfusion of shed 
blood resulted in a slow and incomplete return to pre-bleed 
status. 

Since colonic blood flow and oxygen availability during 
and after surgery may be important for colonic healing, 
it is suggested that even the slightest degree of hypo- 
volaemia should be avoided in cases involving colonic 
anastomosis. Systemic blood pressure may be an in- 
adequate index of the need for transfusion in these cases. 


ANASTOMOSES of the large bowel, particularly of the left 
colon and rectum, have a high incidence of dehiscence 
(1) and the morbidity and mortality from such an event 
are considerable (2, 3). 

There is accumulating evidence that amongst the 
important factors in healing of bowel anastomoses are 
the blood flow and oxygen availability to the bowel wall 
during surgery and in the early postoperative period. 
Perioperative blood transfusion, intraoperative hypo- 
tension and a low preoperative haematocrit level are all 
factors associated with dehiscence of large bowel anas- 
tomoses (3, 4). Spinal anaesthesia may have a beneficial 
effect (5). In experimental animals remote trauma, 
hypovolaemia and hypoxia all have adverse effects on 
wound healing in general (6, 7, 8). All these factors may 
exert their effect by influencing blood flow and oxygen 
availability to the healing tissue. 

The purpose of this study was to investigate the 
possibility that a minor, clinically undetected, degree of 
hypovolaemia might adversely affect the blood flow and 
oxygen availability to the colon. 


Materials and methods 
The experimental model 
Nine adult greyhounds (20-33 kg) were anaesthetized and 
ventilated using pentobarbitone (30-40 mg/kg) and pan- 
curonium (0-1 mg/kg), ventilation being adjusted to give 
normal arterial oxygen and carbon dioxide tensions. A 
Swan- Ganz catheter in the pulmonary artery was used for 
measurement of pulmonary artery pressures, and cardiac 
output was estimated by the thermal dilution technique (9). 
Polythene catheters in the right atrium and descending aorta 
allowed measurement of central venous pressure and systemic 
arterial pressure as well as sampling for mixed venous and 
arterial blood gas measurement. The electrocardiogram was 
recorded using standard limb leads and core temperature was 
measured using an oesophageal thermocouple. 

Midline laparotomy and splenectomy were performed and a 
catheter positioned via the right femoral artery with its tip in 


oxygen 


the cranial mesenteric artery just proximal to the common colic 
artery. This catheter was used for injection of '**Xe (500 pCi 
aliquots). The resulting washout of radioactivity from the 
colon was recorded using a collimated scintillation counter and 
colonic blood flow calculated by applying the formula of Kety 
(10). A fine catheter was placed in the colonic marginal vein to 
allow sampling of the colonic venous blood for gas analysis. 
The experimental model and the method of measuring colonic 
blood flow have been described fully elsewhere (11). 


Experimental protocol. 

After the essential surgery and placement of catheters, a period 
of 60 min was allowed for stabilization. Measurements were 
made at l5 min intervals of heart rate, systemic arterial 
pressure, pulmonary artery pressure, central venous pressure, 
cardiac output, core temperature and colonic blood fow. In 
addition, samples of arterial, mixed venous and colonic venous 
blood were withdrawn for measurement of Po;, pH and Pco,. 
Haemoglobin was measured from arterial blood. 

After completion of a series of control measurements, an 
estimated 10 per cent of the dog's blood volume (12 ml/kg) was 
removed via the aortic catheter at a steady rate over a period of 
20 min. Quarter-hourly measurements were recommenced 
5 min after the bleed and hypovolaemia was maintained for 
40 min. The shed blood was then retransfused at a steady rate 
over a 20 min period and the recovery phase was followed by 
further measurements for a total of 65 min. 

Colonic oxygen consumption was calculated from colonic 
blood flow and colonic arteriovenous oxygen content dif- 
ference. Colonic vascular resistance was derived from mean 
systemic arterial pressure divided by colonic blood flow. 
Results were analysed by the paired Student's ¢ test. 


Results 

Mean systemic arterial pressure did not change signific- 
antly in response to the 10 per cent bleed and heart rate 
showed only a small, albeit statistically significant, rise 
(Fig. 1). Cardiac output and central venous pressure 
both fell significantly (Fig. 2). Colonic blood flow fell 
from 44-1 +1-9 ml min ^! 100 g^ ! (mean +s.e.mean) to 
32:0+1-2 ml min! 100 g~' and there was a parallel 
fall in colonic oxygen availability, these changes being 
statistically highly significant (Fig. 3). The calculated 
colonic vascular resistance rose from 3:47 0-20 to 
4-70+0-20 arbitrary units (P «0-001) and colonic 
consumption fell from 1:10+0-10 to 
1:04+0:13 ml min ^! 100g ' but this fall was not 
significant (P > 0:25). 

The values of mean systemic arterial pressure and 
heart rate throughout the duration of the experiment 
are shown in Fig. 4. The fall in colonic blood 
flow and cardiac output in response to haemorrhage 
was immediate, and even after retransfusion these 
parameters remained significantly below control values 
for at least 1 h (P<0-025) (Fig. 5). The response of 
central venous pressure to haemorrhage paralleled that 
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Fig. 1. Effect of 10 per cent haemorrhage on mean systemic 
arterial pressure and heart rate in 9 dogs. Left hand 
columns represent values before haemorrhage and right 
hand columns represent values after haemorrhage. 
Means t s.e.mean are shown. 
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Fig. 3. Effect of 10 per cent haemorrhage on colonic blood 
flow and oxygen availability in 9 dogs. Left hand columns 
represent values before haemorrhage and right hand 
columns after haemorrhage. Means t: s.e.mean are shown. 


Colon blood flow 


Cardiac output 
(ml min-! 100 g~) 


(litres min-!) 





50, CBF ; 
| | 
| 4 
| 3 
| | 
| b 
| i | 
— i | SSA Retransfusion | ! 
2 0 L. TETTE CAU em at hk SR S OPPETO i 2 
t 30 60 90 120 ‘150 180 


Time (min) 


Fig. 5. Effect of 10 per cent haemorrhage followed by 
retransfusion of shed blood on colonic blood flow, cardiac 
output and central venous pressure (CVP) in 9 dogs. 
Means t s.e.mean are shown. 
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Fig. 2. Effect of 10 per cent haemorrhage on cardiac output 
and central venous pressure in 9 dogs. Left hand columns 
represent values before haemorrhage and right hand 
columns after haemorrhage. Means t s.e.mean are shown, 
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Fig. 4. Effect of 10 per cent haemorrhage followed by 
retransfusion of shed blood on mean systemic arterial 
pressure and heart rate in 9 dogs. Means +5.e.mean are 


shown. 


of colonic blood flow and cardiac output but reirans- 


fusion resulted in an immediate return to the control 
value. : 


Discussion 1 
Severe haemorrhage is well known to have adverse 
effects on the gut of several species including dog, cat 
and man (12, 13, 14) and the role of the intestine in the 
irreversibility of severe shock has also received much 
attention (15, 16). Matthews and Parks (17) have shown 
that in greyhound dogs moderate haemorrhage (about 
30 per cent of blood volume) can result in a fall in cranial 
mesenteric artery flow of up to 75 per cent with little 
effect on systemic blood pressure in some animals. Little 
is known, however, about the effects on the mesenteric 
circulation of minimal blood loss. | 

The results presented here stronglv suggest that the 
gastrointestinal tract is particularly vulnerable to even 
mild degrees of hypovolaemia and may be one of the 
first regions to be sacrificed in the interests of maintain- 
ing normal flow to more immediately vital. organs. 
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Whitaker et al. (4) and Vatner (18) have shown that 
caudal mesenteric artery flow in dogs may fall signific- 
antly in response to haemorrhage amounting to 10—15 
per cent of blood volume and Owen (19) has recently 
produced evidence from radioactive micro- 
sphere experiments in rats showing similar effects on 
gastric and small intestinal blood flow. The studies of 
both Whitaker (4) and Owen (19) have also suggested 
that retransfusion may not necessarily restore blood 
flow to normal, a suggestion which is substantiated by 
our results. 

The work of Johnson (20) using isolated perfused 
dog intestine has revealed a myogenic vascular auto- 
regulatory response to a fall in perfusion pressure. The 
local response to our experimental challenge would 
therefore be in the direction of vasodilatation and so the 
increase in colonic vascular resistance observed in the 
present studies was presumed to be due to an increase in 
central sympathetic vasoconstrictor activity rather than 
to any local effect. The failure of cardiac output to 
return to normal after retransfusion in spite of a normal 
atrial filling pressure would be consistent with the 
presence of circulating cardiodepressant substances. 
Such substances have been demonstrated in many forms 
of shock (15,16, 21), but also following splanchnic 
vasoconstriction produced by pharmacological means 
(22). It is presumed that after retransfusion a residual 
excess in sympathetic activity accounted for the main- 
tenance of systemic arterial pressure and the persistent 
increase in colonic vascular resistance. 

The fall in oxygen availability to the colon as a result 
of mild hypovolaemia did not result in a significant fall 
in oxygen consumption in the present experimental set- 
up with an intact colon, but after a colonic anastomosis 
where tissues are rendered relatively ischaemic by 
surgical trauma and by division of mesentery, such a fall 
in oxygen availability may be highly significant. In any 
event, these experiments would suggest that not even 
minor degrees of hypovolaemia should be accepted in 
cases undergoing colonic surgery and the need for 
clinical monitoring of some parameter other than blood 
pressure and heart rate—central venous pressure seems 
the most appropriate should be seriously considered 
as a guide to adequate fluid replacement. 
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The management of the open perineal wound using a foam 
elastomer dressing: a prospective clinical trial 


JOHN MACFIE AND MICHAEL J. McMAHON* 


SUMMARY 

In an attempt to improve the management of the perineal 
wound after abdominoperineal excision of the rectum we 
have assessed the value of foam elastomer, a catalysed 
silicone polymer dressing. This substance has already 
been used successfully in the treatment of open, granula- 
ting wounds at other sites (1). 

On the fourteenth postoperative day 50 patients with 
open perineal wounds were randomized to receive either 
conventional gauze packing or treatment with a foam 
elastomer dressing. Patients were received weekly until 
healing occurred. When no cavity remained, a dry 
dressing alone was used. Initial wound volume was 
calculated in all patients by forming a foam dressing the 
volume of which was measured by displacement of water. 

Healing times were shorter in patients who received 
foam elastomer, but not significantly so. However, less 
analgesia (P «0-01) and fewer district nurse visits 
(P « 0-001) were required by patients in the foam elas- 
tomer group. 

This study suggests that foam elastomer dressing isa 
more comfortable alternative to a gauze pack in the 
management of the perineal wound and substantially 
reduces the amount of nursing supervision which is 
required. We recommend its routine use in the manage- 
ment of the open perineal wound particularly in the young 
and cooperative patient. 


FAILURE of the perineal wound to heal following 
proctocolectomy or rectal excision results in a heavy 
demand on nursing time and, frequently, in a painful 
and prolonged convalescence for the patient. Many 
different operative techniques have been advocated in 
an attempt to ensure primary healing but none of these 
is uniformly successful (2-5). In fact, it is generally 
accepted that about 50 per cent of perineal wounds fail 
to heal following primary suture (6). Furthermore, 
suture of the perineum is probably contraindicated in 
patients in whom contamination or haemorrhage is a 
problem and this inevitably results in an open cavity 
which requires the use of packing or irrigation 
techniques. 

Foam elastomer dressing has been suggested for the 
surgical management of open granulating wounds at 
various sites (1). Wood and his colleagues have demon- 
strated that foam elastomer may achieve a substantial 
saving of nursing time and cause significantly less 
discomfort for the patient. In addition, it has been 
suggested that the rate of wound healing may be 
enhanced. 

The open perineal wound frequently takes many 
months to heal. In an attempt to improve the manage- 
ment of these cases we have undertaken a prospective 
randomized study to evaluate the use of foam elastomer 
dressing in the patient with a perineal wound resulting 
from rectal excision or proctocolectomy. 


Patients and methods : 

Pilot study | 

Before starting the randomized trial 12 patients were treated 
with the foam elastomer in order to familiarize ourselves with 
the techniques required and to determine the safest and most 
convenient time to insert the first stent (foam elastomer 
dressing). In 7 cases this was the fourteenth postoperative day, 
in 2 the seventh postoperative day and in 3 the stent was 
fashioned immediately after rectal excision with the patient still 
in the Lloyd-Davies position under general anaesthesia in the 
operating theatre. In these latter 3 cases a Lahey bag was placed 
in the perineal wound cavity and the foam elastomer ejected 
into this to prevent spillage of the elastomer into the peritoneal 
cavity. 

No complications occurred in any of these patients and 
complete healing of the perineal wound was achieved in all of 
them. Of particular importance, however, was the finding that 
insertion and withdrawal of the stent were facilitated if the first 
stent was not inserted until the fourteenth postoperative day 
and this was therefore adopted as our standard procedure. 


Randomized trial 

The 50 patients included in the study had all undergone either 
proctocolectomy or rectal excision in the General Infirmary at 
Leeds (48 patients) or St James's Hospital, Leeds, between 
March 1977 and February 1979. The series is consecutive and 
there were no exclusions. Patients were randomly allocated on 
the fourteenth postoperative day to receive either a conven- 
tional gauze pack regimen or a foam elastomer dressing. 
Perineal wound irrigation was performed in both groups when 
necessary. Patients were reviewed weekly in a clinic specifically 
arranged for this purpose in the surgical outpatient depart- 
ment. Follow-up was continued until healing occurred and 
assessment of the patients’ progress was always made by the 
same person (J. M.). When no cavity remained a dry dressing 
was applied as the sole dressing in both groups. 


Foam elastomer 

The material used was Dow Corning Silastic foam dressing 
Q7-9100 with catalyst (Dow Corning Lid). It is now available 
in 0-5 kg jars of unpolymerized elastomer together with 30 ml 
of catalyst. After mixing elastomer and catalyst in a ratio of 
100 : 6 the mixture expands to about four times its own volume 
and sets to a soft, pliable foam stent within approximately 
3 min. 


Dressing technique 

Elastomer: Examination of the wound and the application of 
the dressing were carried out in the left lateral position. If 
necessary, the wound edges were shaved. A rough assessment 
of the wound volume was made by inspection and the required 
quantity of unpolymerized elastomer was drawn up into a 
50 ml ‘bladder’ syringe (usually about 20-30 ml of elastomer 
was required on the fourteenth postoperative day}. The 
contents of the syringe was emptied into a small receiver and 
the plunger of the syringe was removed. The appropriate 
volume of catalyst was added and the mixture vigorously 
stirred with forceps or a wooden spatula for 305. The 
polymerizing elastomer was then poured freely into the open 
syringe, with a finger occluding the nozzle. The plunger was 
then replaced and the contents of the syringe ejected into the 
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wound cavity (Fig. 1). A dressing pad enclosed within a 
polythene bag was gently held against the margins of the 
perineal wound to ensure that, as expansion occurred, the foam 
elastomer filled the cavity of the wound. The wound edges were 
gently parted to prevent ‘nipping’ of the elastomer dressing. 
After a minute or so the dressing pad was removed allowing 
some of the now extremely viscous elastomer to escape from 


Wound volume and rate of healing 

The wound volume was assessed in all patients on the 
fourteenth postoperative day by fashioning a foam sten: in the 
perineal wound, the volume of which was calculated by 
displacement of water. Two 'end-points in healing were 
recorded in all patients: when no cavity remained, i.e. when a 
dry dressing only was required, and full epithelization. The rate 





Fig. 1. Typical open perineal wound on the fourteenth 
postoperative day. Male patient in the left lateral position. 





Fig. 3. The foam dressing on removal from same patient as 
shown in Fig. |. a. Indicates narrowing in the foam dressing 
which corresponds with the level of the levator ani muscles. 
b. Indicates that part of the foam dressing which is visible 
in Fig. 2. c, Indicates persistence of a deep wound cavity 
proximal to levator ani, 


the wound thus forming an easily accessible ‘handle’ (Fig. 2). 
After expansion had ceased and the elastomer had formed a 
soft pliable ‘stent’ it was a simple matter to grasp the projecting 
‘handle’ of the stent and to gently withdraw this from the 
perineum (Fig. 3). The stent was ‘trimmed’ with scissors as 
necessary, a suture being inserted at one end to facilitate 
orientation if this was felt necessary. The stent was replaced 
and covered by a dry dressing. 

Patients were instructed to remove the foam stent and to take 
a salt bath twice daily. The stent was washed in cold running 
water and soaked in 0.5 per cent aqueous cetrimide. Before 
replacement it was dried between paper towels to prevent 
excoriation around the wound edges. 

Patients randomized to the foam dressing group received a 
written set of instructions describing the management of the 
foam stent, and a further copy was supplied for the district 
nurse. 


Gauze dressing; Ribbon gauze soaked in mercuric chloride 
antiseptic solution was /dosely packed into the perineal wound. 
The pack was removed at least once daily and the patients were 
instructed to take a salt bath while the pack was out. 


Fig. 2. Foam dressing in situ in same patient as shown in 
Fig. 1. 


of healing was calculated from the initial wound volume 
divided by the number of days required to achieve each end- 
point. 


Assessment of pain 

The analgesic requirements of all patients, both to cover the 
changing of the dressing and also while the dressing was in 
position, were recorded. Analgesia used included intramus- 
cular preparations and Entonox as well as oral preparations. 


Nursing time 

The number of days as an inpatient either in hospital or in à 
convalescent home was recorded for all patients. After 
discharge the number of visits made by the district nurse was 
recorded each week from the patient at his weekly attendance 
at clinic. A district nurse was arranged for all patients on 
discharge from hospital on a daily basis. The nurse then 
attended at her own discretion and the number of visits was 
reduced only if the patient was agreeable to this. 


Results 

On completion of the study there were 25 patients in 
each treatment group. The mean age of the foam 
elastomer group (14 M, II F) was 54-17 years 
(mean s.d.) and of the gauze group (16 M, 9 F) 
59 4- 17:5 years. Details of the reasons for surgery and 
for an open perineal wound are shown in Table 1. 
Carcinoma of the rectum was the most common 
indication for surgery in both groups, and the majority 
of open perineal wounds resulted from the breakcown 
of an attempt at primary suture. 

Three patients in both the foam elastomer group and 
in the gauze group died before complete healing of the 
perineal wound had occurred, but in none was any 
complication of the perineal wound thought to be a 
contributory factor to death. The wounds of a further 2 
patients in each group remain unhealed. In the foam 
elastomer group one patient had proved recurrent 
carcinoma in the wound and another failed to heal 
following rectal excision for irradiation colitis. In the 
gauze group one patient had recurrent carcinoma and 
the other Crohn's involvement of the perineum (Fig. 4). 

There were 3 persistent sinuses in the gauze group and 
| in the foam elastomer group. These were all present in 


Table 1: DETAILS OF THE PRINCIPAL DIAGNOSIS 
IN 50 PATIENTS WITH OPEN PERINEAL 
WOUNDS, AND THE REASON FOR THE 
PRESENCE OF AN OPEN, GRANULATING WOUND 





Foam Gauze 

Ulcerative colitis 8 6 
Crohn's disease 5 3 
Carcinoma rectum 10 13 
Villous papilloma l 0 
Irradiation colitis ] Í 
Colloid carcinoma 0 i 
Diverticulitis 0 l 

25 25 
Wound breakdown 14 16 
Primary packing 11 9 

25 25 








Fig. 4. Unhealed perineal wound 6 months after surgery. 
Histologically proved Crohn's disease involving the 
perineum. 


an otherwise healed perineum. All necessitated further 
minor surgery. In 2 patients successful healing occurred 
and in one from each group a sinus persists which 
requires daily dressings. Both these patients have 
Crohn's disease. 

One complication of treatment occurred in the series. 
This was ina patient having the foam elastomer dressin g 
who underwent proctocolectomy for ulcerative colitis. 
An elastomer stent was fashioned in the usual way and 
the patient was discharged from hospital uneventfully. 
On review in the clinic 2 months postoperatively she 
complained of severe vaginal odour and, on exami- 
nation, a piece of foam stent was discovered lying high 
in the vault of the vagina, which was removed under a 
general anaesthetic. 


Healing time 

The wound volume, healing rate, the number of days 
from entry into the study until a dry dressing only was 
required and the number of days until full epithelization 
occurred are shown for both groups in Table I. 

The initial wound volume in the foam elastomer 
group was 55-0+5-0ml and in the gauze group 
63-0 t 6:2 ml (not significant by the unpaired Student's 
t test). The time to dry dressing was significantly shorter 
in the foam elastomer group (P « 0-05). However, there 
was no significant difference between the groups when 
healing time to full epithelization was assessed. 
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Table H: INITIAL WOUND VOLUME, TIME TO USE 
OF A DRY DRESSING ALONE AND TIME TO 
COMPLETE EPITHELIZATION OF GRANULATING 
PERINEAL WOUNDS 








Foam Gauze Unpaired 
(n = 25) {x = 25) z desi 
Wound volume 55:545 6b 3453 
Days to DD 4T 5-3] 62-6 +63 
Rate P24+015 1-:0740-41 
Days to FE 60-3 + 30 69.35 -- 7.3 n.s. 
Rate 094-011 0-98 + 0-08 n 


DD, Dry dressing; FE, Full epithelization. 
Values are mean t s.e. mean. 


Assessment of pain 

Fifteen patients (60 per cent) who had their perineal 
wound packed with gauze on the fourteenth postopera- 
tive day required some form of analgesia. In 10 patients 
this was provided by using a nitrous oxide and oxygen 
mixture on demand (Entonox) and in the remaining 5 by 
intramuscular pethidine. In contrast, only 4 patients (14 
per cent) in the foam elastomer group required anal- 
gesia, in all of whom Entonox alone was used. In each of 
these 4 cases the analgesia was necessary only on initial 
removal of the foam stent immediately following its 
formation. Subsequent insertions and extractions of the 
stent caused little pain and no further analgesia was 
required. 


Nursing time 

The number of in-patient days and the number of visits 
made by the district nurse are shown for both groups in 
Table HI. 


Table Ill: CALLS UPON NURSING TIME DUE TO 
THE PERINEAL WOUND IN PATIENTS TREATED 
WITH A FOAM ELASTOMER STENT OR A GAUZE 
PACK 





Foam Gauze Linpaimed 
(n = 25) {a = 25) ! test 
Days as 
in patient | 
Including 29-4 4- 3-6 29-9 + 2.8 nS. 
convalescence 
Excluding 238418 228-17 f. 
convalescence 
District nurse 14d 2:4 46-9 + 5:8 Pe DOG 
visits 





as ——————— RN 


Values are mean + s.e. mean. 


There were 3 patients in the foam elastomer group 
and 7 in the gauze group who spent some time in a 
convalescent home prior to their return home. No 
significant differences existed between the groups in 
terms of duration of inpatient care. The number of visits 
made by the district nurse was, however, significantly 
greater in the gauze group (46-9 + 5:8; mean + semean) 
compared with the foam elastomer group (14-1 + 2.4: 
P « 0:001). There were 8 patients in the foam elastomer 
group who opted to manage their daily dressings 
entirely without the help of a district nurse. Conversely, 
there were 7 patients in this group who preferred to leave 
the management of the dressing completely io the 
district nurse, and therefore continued to require at least 
one visit each dav. | 
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Discussion 

The unhealed perineal wound is a significant cause of 
postoperative morbidity after proctocolectomy and 
rectal excision. The conventional management of these 
wounds involves wound irrigation, attention to cleanli- 
ness and packing with gauze. It is this latter procedure 
which frequently causes the patient discomfort and 
involves a heavy demand upon nursing facilities. The 
ideal dressing for the open perineum would be techni- 
cally simple to use, free from complication and painless 
for the patient. Furthermore, it should fulfil the criteria 
required for any dressing of an open granulating wound 


reisen 





Fig. 5. Foam stent fashioned in a patient immediately after 
rectal excision in theatre. A large cavity (c) exists deep to 
the narrowing caused by levator ani (a); (b) indicates the 
superficial aspect of the stent. 


in that it is safe, cheap, non-adherent and allows free 
drainage. In. 1977 Wood et al. (1) reported on their 
experience with polymerized silicone foam elastomer in 
the management of open granulating wounds at various 
sites, including the perineum. They concluded that it 
fulfilled some of the criteria required 'for the ‘ideal 
dressing’ and that, in addition, it was painless and saved 
nursing time. They recommended, however, that the 
routine use of foam elastomer in the open perineum was 
limited to superficial wounds only in order that the stent 
should not become incarcerated in a deep extension of 
the wound above the levator ani muscles. Because of the 
possible limitations of foam elastomer dressing in the 


management of perineal wounds outlined by these 


authors we felt it necessary to conduct a pilot study, 
prior to the randomized trial, to elucidate the problems 
involved and to standardize a dressing technique. 

This pilot study confirmed that a deep extension of 
the cavity does exist immediately following surgery in 
many patients, particularly when a wide dissection has 
been performed during rectal excision for malignancy. 
A large dumb-bell-shaped wound cavity was seen (Fig. 
5), and consequently removal of the stent was rendered 
difficult and painful for the patient. However, we found 
that if the wound was re-examined 2 weeks postopera- 
tively, then, usually, the deep extension of the cavity was 
largely obliterated and insertion and removal of the 
stent were achieved without difficulty. This is illustrated 
in Fig. 6, where the wound shape resembles a pyramid 
rather than a dumb-bell. 

It was for this reason that weentered patients into the 
randomized study when 2 weeks had elapsed from the 
time of surgery. No complications occurred as a result 


of insertion of the stent at this time despite the obvious 
narrowing at the levator ani and the persistence of a 
small deep extension of the wound cavity in some 
patients (Fig. 3). No doubt the 'sponge-like' consistency 
of the foam stent facilitates its removal without dis- 
comfort and allows for some moulding of the stent as it 
is withdrawn. None the less, we would not recommend 
the use of foam elastomer dressing in patients with a 
very narrow entry wound or in whom a large cavity 
persists deep to the narrowing at the levator ani. In these 
patients it is now our practice to enlarge the entry 
wound under local anaesthesia and to await filling of the 
deep cavity prior to insertion of the foam stent (al- 
though this was not necessary in the randomized series). 
The only complication was caused by the spillage of 





Fig. 6. Typical foam stent made on the fourteenth 
postoperative day. The deep wound cavity has almost 
disappeared. Note the suture placed for orientation of the 
stent on replacement. 


some foam elastomer into the vaginal introitus of one 
patient. This can be avoided with care. 

It has been suggested that the use of foam elastomer 
dressing may enhance the healing of open granulating 
wounds (7). However, there is, as yet, no conclusive 
evidence that this is so. Packing of an open granulating 
wound with gauze, or removal of a gauze pack, 
particularly if adherent, frequently results in some 
bleeding. This occurs partly as a result of trauma to the 
capillary loops of the fresh granulation tissue. Foam 
elastomer is non-adherent and we have found that it 
rarely results in any wound bleeding either on insertion 
or removal and consequently it may be anticipated that 
wound healing processes will be interfered with to a 
lesser extent. Unfortunately. we cannot confirm this on 
the basis of our results. Although a significant increase 
in the rate of healing was demonstrated in the foam 
elastomer group to the time at which no cavity remained 
this difference did not persist until full epithelization. 
This suggests that the foam elastomer packs may have 
been discounted rather sooner than the gauze packs 
leaving a larger wound to fully epithelize. 

It is, of course, dificult to measure healing precisely, 
and we accept the limitations of the methods described. 
Although we failed to achieve convincing evidence of an 
increased rate of healing we cannot claim that there were 
no differences in the healing rates achieved by the two 
regimens of management we examined. 

It is interesting to note that only | patient in the foam 
elastomer group had a persistent perineal sinus com- 
pared with 3 in the gauze group. Wound sinuses are 
particularly troublesome in the perineal region and 
frequently they require further surgical intervention 


before full epithelization is achieved. A foam elastomer 
dressing ensures a wide wound neck and encourages 
healing from the apex rather than from the edges (Fig. 
7), and the lower sinus rate with this dressing came as no 
surprise to us, although it was not statistically 
significant. T E rcx 
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wounds. It is more comfortable for the patient anc 
provides a substantial saving of nursing time as we 
being technically simple to use. Complications of treat 





ment are rare if the first foam dressing is not fashioned 
until the fourteenth postoperative day. We would 
recommend that when a foam elastomer dressing is to be 





Fig. 7. Sequential foam dressings (left to right and top to bottom) obtained at weekly 
intervals from a patient who underwent rectal excision for colitis. Note the persistence of 
the wide wound neck with healing occurring from the apex. 


There is no doubt that foam elastomer provides a 
relatively painless method of wound packing. The only 
objective assessment of this was in terms of the analgesia 
required, which was significantly less in the elastomer 
group (P«0-01). Previous authors have also com- 
mented upon the comfort afforded by the feam elas- 
tomer technique (1). 

Many patients who undergo rectal excision or procto- 
colectomy for inflammatory bowel disease are ‘young 
and otherwise fit. These patients often make a rapid 
postoperative recovery but are prevented from going 
home or from returning to work because of an unhealed 
perineal wound. The ability to manage these wounds 
themselves without having to remain in hospital, or 
housebound awaiting the arrival of a district nurse, 
provides, we feel, a worthwhile improvement in their 
care. In fact, 8 patients in the foam elastomer group 
mánaged their dressings entirely without the help of a 
district nurse, simply attending the outpatient clinic 
once a week, Without exception, these patients ap- 
preciated the freedom the foam dressing allowed them 
and all had returned to work prior to complete healing 
of the perineal wound. Conversely, there were some 
patients who continued to see the district nurse daily 
and in whom the foam dressing conferred no advantage 
in terms of saving nursing time. Inevitably there will 
always be some patients, particularly the frail and 
elderly, who prefer the reassurance that a daily visit 
from the district nürse can provide. Even in such 
patients, however, the foam elastomer dressing has 
advantages as it allows a convenient, quick and rela- 
tively painless procedure to be performed by the district 
nurse. 

The response of both the hospital and district nursing 
staff to the foam elastomer dressing was favourable. In 
particular, they were impressed by the simplicity of the 
method and were willing to adopt it as a routine dressing 
procedure. 7 

We conclude that foam elastomer dressing is an 
improvement in the management of open perineal 


used the entry wound is enlarged if this is narrow, tiat 
the foam stent is removed twice daily for washing and 
that the patient is reviewed once weekly in order that a 
new (smaller) stent can be made. 
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Single and multiple dose cotrimoxazole and metronidazole 


in colorectal surgery 


A. F. HIGGINS, ADAM LEWIS, PAUL NOONE AND MARGARET L. HOLE* 


SUMMARY 
Cotrimoxazole and metronidazole were given prophy- 
lactically to patients undergoing colorectal surgery as a 
single peroperative dose or in multiple doses for 5 days. A 
total of 60 operations randomly divided into two groups 
showed that the rate of wound infection was low in both 
groups and there was no statistical difference between 
them. There were no cases of anastomotic dehiscence in 
those patients where the anastomosis was carried out from 
within the abdomen, but 7 out of 9 patients with trans- 
sphincteric colo-anal anastomoses developed a suture line 
dehiscence. A greater degree of post-catheterization 
urinary tract infection was seen in the single dose group 
(which lacks statistical significance). There were no toxic 
effects. 


COLORECTAL surgery is associated with a high incidence 
of postoperative sepsis. Even recent reports indicate 
that wound infection rates as high as 90 per cent may be 
encountered (1). In a previous study in this hospital (2) 
the control group of patients had an infection rate of 48 
per cent despite attention to preoperative mechanical 
cleansing of the bowel and careful surgery. It was 
concluded that antibiotic prophylaxis was necessary in 
colorectal surgery but the most suitable antibiotic 
regimen was not clear. After an initial assessment of a 
combination of cotrimoxazole and metronidazole these 
drugs were selected for further study. 


Patients and methods 

Patients 

Forty-eight consecutive patients with ages ranging from 22 to 
90 years were studied over a 10-month period. They were 
consecutive patients who underwent 62 emergency and elec- 
tive, transabdominal operations on the colon and rectum under 
the care of one of us (A. L.). Patients were not included in the 
trial if they had received antibiotics in the previous 2 weeks or if 
they were known to be allergic to sulphonamides. Those 
patients undergoing elective surgery received castor oil, a 
fluid diet and rectal or colostomy washouts as described 
previously (2). 


Surgery 

All operations were performed under the care of a single 
consultant (three actual surgeons) and were carried out in a 
standard manner. An adhesive surgical drape (Steridrape) was 
applied. All anastomoses were performed using a single layer of 
interrupted polypropylene (Prolene) sutures and the wounds 
were closed with continuous Prolene to the rectus sheath and 
interrupted black silk skin sutures. All wounds were sprayed 
with povidone-iodine before skin closure. A colostomy was 
created if conditions at the time of operation were un- 
satis:actory and all trans-sphincteric colo-anal anastomoses 
were protected by a transverse colostomy. 


Antibiotics 

A sealed envelope system of allocation was used. Two regimens 
of metronidazole and cotrimoxazole were used: metronidazole 
500 mg in 100 ml intravenously followed by cotrimoxazole 
10 mi in 150 ml physiological saline intravenously adminis- 
tered by the anaesthetist in the first hour of anaesthetic time; or 
a metronidazole suppository ! g 8-hourly and cotrimoxazole 


tablets 2 x 12-hourly or 10 ml in saline intravenously starting 
on the preoperative day and continuing for 5 days. 


Monitoring 
Full blood counts were performed before and after surgery and 
the concomitant antibiotic administration. 


Wound assessment 

An assessment proforma was completed at 3, 5 and 7 days and 
subsequent extra comments recorded on a separate sheet. 
Wounds were assessed by one of us (M. H.) and defined as 
having (a) no infection, (^) stitch erythema, (c) cellulitis or (d) 
pus present. The patient's general condition, temperature and 
pulse rate were noted. Bacteriological or other tests were 
instituted as necessary. 


Laboratory methods 

These were unchanged from those previously described (2). 
Urine was despatched for microscopy and culture from all 
patients on at least two occasions. Appropriate bacteriological 
samples were obtained for investigation of pyrexia, ill health or 
when any wound was considered unsatisfactory. 


Statistics 
The fourfold table test was used as a test of statistical 
significance in the comparison of patient groups. 


Results 

Pauents in the two groups were well matched for age, 
sex, operative procedure and disease (Table I). Two 
patients (one procedure each) were withdrawn from the 
trial. One received a single dose of metronidazole but 
multiple doses of cotrimoxazole and the other patient 
underwent a second laparotomy at five days for in- 
testinal obstruction. Neither subsequently became in- 
fected. Forty-six patients and 60 procedures remained 
therefore. In 29 of these procedures a single dose of 
antibiotics was used and in 31 the multiple dose 
regimen. 


Table I: PATIENTS AND OPERATIONS 
Single dose 


Age range (mean) 





Multiple dose 





25-90 (68-6) | 22-86 (64-5) 

Male 14 14 
Female 15 17 
Malignancy 21 24 
Closure of colostomy 6 T 
Left resection 15 l6 
Right resection 6 4 
Colo-anal anastomoses 3 6 

Total 29 3] 





Wound infection 

Wound infections are listed in Table I. Seven percent of 
wounds became infected after single dosage and 9-6 per 
cent after multiple dosage. This difference is not statisti- 
cally significant. The bacteria isolated from wound 
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Table Il: ABDOMINAL AND PERINEAL WOUND 
INFECTIONS 


Single dose Multiple dose 


(n = 29) (n = 3) 
Extensive pus 0 0 
Localized pus I | 
Cellulitis 0 0 
Stitch erythema i 2 
Total infected 2 3 








——— n anaran 


Table HI: DETAILS OF INFECTED WOUNDS 


Days Micro- Sensitive 
Infection postop. organisms Group — to PA 
Localized pus il E. coli + S Yes 
Suich erythema 9 E. coli + 5 Yes 
Localized pus 17 Proteus M Yes 
(perineum) mirabilis 
E. coli 
Faecal 
strep. 
Stitch erythema 23 Staph. M No 
aureus c 
Stitch erythema 22 E. coli M Yes/No 
Faecal 
strep. 
Candida 
alb. 





PA, Prophylactic antibiotics; S, single; M, multiple. 


swabs are shown in Table IIl. Anaerobic organisms 
were not isolated. 


Anastomotic dehiscence 

A barium enema study was performed between the 
eighth and tenth postoperative days on all patients 
whose anastomosis was beyond palpation by a finger. 
There were no cases of anastomotic dehiscence. There 
was, similarly, no patient who developed peritonitis or 
intraperitoneal abscess. 

The results of colo-anal anastomosis were less satis- 
factory: 3 out of 3 patients in the single dose group and 4 
out of 6 in the multiple dose group developed a palpable 
defect in the suture line with an accompanying local 
abscess. In 2 instances (1 in each group) these patients 
became unwell and closure of the colostomy was 
delayed beyond 3 weeks. One of these patients de- 
veloped a bacteroides septicaemia (see below). 


Other infections 

Urine: Micro-organisms were isolated in significant 
numbers from 8 patients, 6 of whom had received a 
single dose of antibiotics. This difference fails to achieve 
statistical significance, but may be worthy of note. There 
were 5 isolations of Escherichia coli, | Staphylococcus 
epidermidis and 2 Candida albicans. All patients had 
been catheterized, and after removal of the catheter 3 of 
the patients with E. coli had a persistent bacteruria. 
These patients were treated successfully with the ap- 
propriate antibiotic. 

Sputum: Three patients had potential pathogens iso- 
lated from the sputum, but without clinical or radiolog- 
ical evidence of pneumonia. All had received multiple 
doses of antibiotics. The organisms were C. albicans, 
Haemophilus influenzae and a mixed growth of 
pneumococcus and H. influenzae. None of these patients 
was treated with antibiotics. 
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Blood cultures: One blood culture in the study was 
positive. This derived from a patient (on multiple dose 
antibiotics) who became pyrexial and ill as a result of an 
abscess in association with a trans-sphincteric colo- 
anal anastomosis. The patient required treatment with 
metronidazole for his bacteroides septicaemia and the 
abscess subsequently ruptured into the anal canal. The 
patient made a good recovery and had his colostomy 
closed 3 months later. | 

Throat cultures: C. albicans wasisolated from the throat 
of one patient. She was treated with nystatin. 
Intravenous lines: One cannula produced a growth of 
S. epidermidis. The patient was well and apyrexial. 
Other signs: Two patients (1 in each group) had a 
persistent pyrexia without leucocytosis and were finally 
found (with histological evidence) to have starch 
granulomas. | 


Toxicity | 

There was no evidence of any toxic effect in any patient. 
There were no cases of bone-marrow suppression and 
no patient developed a pseudomembranous colitis. 
There were 2 postoperative deaths (l1 in each trial 
group). They were due to a cerebrovascular accident 
and carcinomatosis respectively. The trial drugs did not 
appear to be related to these deaths. 


Discussion 
The aim of this study was to determine whether sepsis 
following colorectal surgery could be controlled bw a 
simple regimen of prophylactic antibiotics. A previous 
study (2) indicated that antibiotics were effective in 
reducing the incidence of septic complications and 
cotrimoxazole and metronidazole seemed appropriate 
drugs. A multiple dose regimen is costly in terms of both 
money (approximately £30) and nursing time, is poten- 
tially toxic and may encourage resistant organisms or 
superinfection (3). A low dose antibiotic regimen has 
been used successfully in general (4, 5), though thus has 
been less successful after colorectal operations using a 
prophylactic regimen of tobramycin and lincomyenn (Hj. 
A recent single dose trial of cotrimoxazole im biliary 
surgery (where coliforms predominate) showed a 
marked reduction in wound sepsis (6). Results in Table 
1l show that there was no difference in wound infecuon 
rates between our two groups and suggests, therefore. 
that a single peroperative dose of cotrimoxazole and 
metronidazole is as effective a regimen as a 5-day course 
for wound infection control in colorectal surgery. In 
neither group was there any anaerobic infection and 
anaerobes have predominated in serious and life- 
threatening infections following colorectal surgery in 
the past (7). 
Povidone-iodine was used during wound closure in ail 
the patients in this study. Some doubt has recently been 
expressed on the efficacy of povidone-iodone in general 
surgery (8) but this would not affect comparsor 
between our two groups. If effective, it would have 
played a part in the overall low incidence of wound 
infection. 





Other infections 

There was a noticeable difference in the incidence of 
urinary tract infections between the two groups of 
patients (who were all catheterized). Twenty-one per 
cent of the single dose group and 6 per cent of the 
multiple dose group had positive urine cuitures on one 
or more occasions. The apparent difference between 
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these two groups fails to achieve statistical significance 
using the fourfold table test, but this difference may be 
real and would thus certainly achieve clinical signific- 
ance. There was no fungal or bacterial superinfection. 


Anastomotic infection 

The lower in the bowel an anastomosis is performed the 
more likely it is that anastomotic dehiscence may occur 
(9). The low trans-sphincteric anastomosis is perhaps 
most at risk of disruption and our results would 
certainly support this contention, though the clinical 
effects need not be devastating. All patients (3) in the 
single dose group and 4 of 6 in the multiple dose group 
developed a suture line dehiscence, though this had 
clinical effects in only 2 patients (1 in each group). It 
would be unsatisfactory to base any conclusion on a 
subgroup of 9 patients, but further work in this area 
may be indicated. 
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Clindamycin in the treatment of soft tissue infections: a 


review of 15 019 patients 
DAVID H. WILSON* 


SUMMARY 

A retrospective survey of 15 019 patients treated with 
clindamycin for a soft tissue infection was carried out to 
determine whether the incidence of serious side effects was 
sufficient to preclude the continuing use of this antibiotic. 
Thirteen patients were found to have had severe diarrhoea 
and 2 of these required inpatient treatment for pseudo- 
membranous colitis. Certain limitations of the use of 
clindamycin are suggested but, in view of the recently 
improved understanding of the nature of pseudomembra- 
nous colitis and more effective methods of treatment of 
this cómplication, it is concluded that this antibiotic still 
has a useful role to play in the treatment of acute soft 
tissue infection. 


THE Accident and Emergency Department of the 
General Infirmary at Leeds receives approximately 
65 000 new patients a year and about 3000 of them are 
treated for a soft tissue infection. The choice of an 
antibiotic for these patients has to be made clinically as 
it is unacceptable to wait for the culture and sensitivity 
testing of the infecting organism before starting treat- 
ment. Some patients with a closed lesion, such as 
cellulitis or lymphangitis, may never have a positive 
culture. Although a swab is always taken when pus is 
releaséd or discharging from a wound, the bacterio- 
logical information is usually only of value for retro- 
spective monitoring of the work of the department. 

In 1971 it was decided that all doctors would use the 
same antibiotic for the initial treatment of soft tissue 
infections. The antibiotic chosen was clindamycin. This 
decisión was based on several factors. Bacteriological 
monitoring had shown that 99 per cent of all staphylo- 
cocci cultured from soft tissue infections were sensitive 
to clindamycin (1). Absorption of the drug is unaffected 
by food in the stomach (2)—an important factor when 
treatment is given on an outpatient basis. Clindamycin 
achieves a high level of penetration into soft tissues, 
boneand joints and is effective in the presence of pus (3). 
. The price of a 4-day course of treatment is comparable 
with that of other antibiotics which might be considered 
for this purpose and, at the time of taking this decision, 
we were not aware of any serious side effects. 

All patients for whom antibiotic therapy is prescribed 
are seen at the departmental ‘returns clinic’, their 
progress is noted and complaints of side effects are 
recorded. The total number of return visits dropped 
rapidly as patients' wounds healed more quickly, and 
the old concept of a ‘septic clinic’ where patients 
attendéd at frequent intervals for wound toilet and 
dressing became a thing of the past. 

The clinical results from this antibiotic policy have 
been very satisfactory but, because of numerous reports 
of adverse side effects, particularly the development 
of pseudomembranous colitis, we have recently felt 
obliged to review our use of clindamycin. This paper 
presents the findings of a study of the case notes of 
15 019 patients during a period of 5 years. 


Patients and methods 

Treatment schedule 

The standard course of treatment used for an adult patient has 
been clindamycin 150 mg 6-hourly for 4 days. Children from | 
year to 12 years have received half this dosage and babies under 
| year of age, a quarter of the dose. When it was considered 
necessary to give a loading dose of antibiotic by intramuscular 
injection, lincomycin. 600 mg was used for an adult and 
appropriately reduced doses for children (clindamycin phos- 
phate injection was not available to us during this period under 
review). If a patient was already taking another antibiotic he 
was instructed to stop doing so and to take only the clinda- 
mycin. This was an attempt to minimize the risk of two 
antibiotics having a synergistic action in producing side effects. 


Method of study 

There were two aspects to the study, First, the relevant 
information from the patients’ record cards was transferred to 
a proforma (Fig. 1) and then to punch cards for computer 
analysis. Secondly, because of growing concern about the 
possibility of clindamycin therapy causing pseudomemhbra- 

nous colitis, we reviewed the case notes of all patients admitted 
to hospital for the treatment of colitis E the relevant 5 
years. Patients in the Leeds area who develop acute colitis 

sufficiently severe to require hospital treatment can be admitted 
to one of six hospitals. The annual diagnostic reports of these 
hospitals are collated and recorded in a dui ibd qe Hospital 
Acitivity Analysis organized by the regional health authority 

From this source we obtained the hospital registration number 
of 694 patients who had been treated for diarrhoea! diseases in 
these six hospitals during the 5 years under review. We were 
then able to consult the case records of 659 (95 per centi of these 
patients, (Included in this number were 6 case records which 
had been wrongly coded-—an incidence of miscoding of 0-9 per 
cent). 

In a final effort to make sure that no patient had been missed, 
we wrote a circular letter to every general practitioner im the 
Leeds area explaining the purpose of our review. asking to be 
notified of any patient who, following a visit to the Acci ident 
and Emergency Department, had developed colitis sufficiently 
severe to require admission to hospital. 


Results 

The analysis of the information from the proforma 
showed that the age/sex distribution of the patients 
studied reflects the general pattern of accident and 
emergency patients (Fig. 2): they are predomin: antly 
young adults with a 2: | male : female ratio. 

Table I indicates, in broad terms, the diagnoses and 
shows that three-quarters of the patients were treated 
for either an abscess or an infected wound. 

Further details from the analysis showed that most of 
the patients receiving treatment were in good health 
apart from their acute soft tissue infection. Only in 
per cent was a note made of any other illness. In only 5- 
per cent was it necessary to prolong the course of 
treatment beyond 4 days, indicating that for the 
majority of patients there was a rapid résolution of 
symptoms. 

The recorded incidence of side effects is listed in Tabie 
H. lt must be emphasized that the first two complaints, 
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SURNAME FORENAMES 


U a pe NO | NR RR DC 
Enc Va 


3. WOSPITAL NO. 


2. ACCIDENT & EMERGENCY NO. | | | | | | 2. 


4 DATE OF PRESCRIPTION 


5. PRESCRIBING DEPT. 1 ABE 3. Medicine 5. Other 
2. Dermatology 4. Surgery 
5. DOSAGE OF CLINDAMYCIN 1. 150 mgms. 6 hrly 4 days 3. Other 


2. 75 mgms. 6 hriy 4 days | 6 


1. Mate 2. Fernale 


9. REASON FOR TREATMENT 1. Abscess 4. Contaminated wound 
2. Cellulitis 5. Bursitis 
3. infected wound 86. Other 


11. OTHER ANTIBIOTICS IN PRECEDING 2 WEEKS 1. No 2. 


10. OTHER CONCOMMITANT THERAPY 1. No 2. Yes | | 10. 


12. PRELIMINARY LINCOMYCIN INJECTION Y. None 


2. 600 mgms. 


13. COURSE OF CLINDAMYCIN INTERRUPTED 1. No 2. Yes | | 13 


14. COURSE OF CLINDAMYCIN REPEATED 1. No 2. Yes 


15. SIDE EFFECTS 1. Gastric upset 3. Severe diarrhoea 





16. GENERAL HEALTH 


18. COMMENTS t. No 2. Yes 


Fig. 1. The proforma used for the study. 
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Fig. 2. Details of the 15 019 patients reviewed. 
Table I: DIAGNOSIS FOR 15019 PATIENTS 
TREATED WITH CLINDAMYCIN 
Diagnosis No. wo 
E N E EE A EE E E AA OU 
Abscess 3193 21:3 
Cellulitis 792 5-3 
Infected wound 8064 53-7 
Contaminated wound 803 53 
Infected bursitis 235 1-6 
Other 1932 12:9 
Total 15 019 100-0 
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gastric upset and mild diarrhoea, are probably very 
much under-recorded. Direct questioning of patients 
can produce a much greater incidence. However, the 
other two complaints, severe diarrhoea with six or more 
bowel motions a day or a generalized skin rash, are so 
dramatic that it is unlikely that patients would fail to 
mention them and the level of recording of these two 
complaints must be much more accurate. 

An attempt was made to trace the 13 patients who had 
suffered from severe diarrhoea. It was discovered that 2 
of them had already suffered from colitis before receiv- 
ing the clindamycin therapy. They both reported that 
the acute episode precipitated by this antibiotic treat- 
ment had settled and their colitis was now no worse than 
before. One other patient had been referred to a 
gastroenterologist but sigmoidoscopy had not revealed 
any signs of pseudomembranous colitis, no specific 
treatment was given and she had made a full recovery. 

One patient had suffered from intermittent diarrhoea 
over the course of several weeks. Results of sigmoid- 
oscopy were normal but a barium enema had revealed 
an annular carcinoma in the region of the splenic 
flexure. She was treated with a subtotal colectomy but 
died 3 years later from another cause. 

Five patients reported that they had made a full 
recovery, their diarrhoea having lasted for only a few 
days. Two patients could not be traced and the remain- 
ing 2 patients had been admitted to hospital suffering 
from pseudomembranous colitis. 

Because the symptoms of pseudomembranous colitis 
may not start until 4 or 5 weeks after treatment with 


! 
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clindamycin, there was a possibility that one or more of 
our patients might have pp ae this complication 
after discharge from our care. It was because of this 
possibility that we studied the case notes of 659 patients 
admitted to Leeds hospitals for treatment of colitis. We 
found that only 107 were new cases of colitis arising in 
the Leeds area during the 5 years under review. Tracing 
the names and addresses of these patients revealeil that 
only 2 of them had received clindamycin therapy in the 
Accident and Emergency Department prior to the onset 
of their symptoms. Reference has already been made to 
them, the clinicians who treated their colitis having 
already informed us when the acute colitic episodes 
occurred. Both patients made a full recovery after a 
period of inpatient treatment. 


Discussion 

The concept of a departmental policy for antibiotic 
therapy i is not universally accepted. Critics suggest that 
it limits the freedom of individual doctors and also 
maintain that it should be possible to anticipate the 
identity of an infecting organism and so prescribe the 
most, appropriate antibiotic. Our experience since 1971 
has shown that doctors have not resented the policy, 
particularly because the clinical results have been so 
satisfactory. It has certamly proved to be beneficial in 
the management of patients to have an agreed thera- 
peutic regimen for all soft tissue infection. ` 

The decision to use clindamycin as a first-choice, 
general-purpose antibiotic has been well justified by the 
clinical results. This study and reports from other 
centres show that the decision to continue using it must 
be made, not on grounds of its clinical efficacy, but of 
ne incidence of side effects, principally those affecting 

trointestinal tract. 

ru mporary change in bowel habit, with motions 
becoming softer and more frequent, is a common side 
effect with many antibiotics. That this occurs with 
lincomycin was reported by Price in 1968 (4). The very 
much rarer complication of antibiotic therapy, 
pseudomémbranous colitis, was described by Newman 
in 1956 (5), long before lincomycin oy clindamycin were 
intre uced. It was not until Scott in 1973 (6) reported 3 
fatal. cases e e 7 patients that lincomycin was 
considered to be cularly prone to produce this side 
effect. In' 1974 wind (7) reported a 10 per cent 
incidence of pseudomembranous colitis occurring in 
200 consecutive patients treated with clindamycin, the 
7-chloro-7 deoxy derivative of lincomycin, but notably 
in this series the condition was self-li iting, with no 

fatalities. 

A review of the published reports of fatal colitis 
following lincomycin and clindamycin therapy reveals 
that most of the deaths have occurred in debilitated 
patients, particularly elderly females (8). Many of them 
were receiving a variety of other antibiotics and some 
were already suffering from diarrhoea when the linco- 
mycin or clindamycin was prescribed (9). 

These patients and their treatment contrast sharply 
with those described in this paper. Our patients are 
predominantly young one (mean age 26 years) with a 
male ' female ratio of 2: 1. Apart from the acute soft 
tissue 1nfection, all S su ciently well to receive 
treatment as outpatients. In no instance were other 
antibiotics prescribed to be taken concurrently with the 
chndamycin and in only 5-4 per cent of patients was the 
treatment prolonged beyond 4 days. " 
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Table II: SIDE EFFECTS IN 15019 PATIENTS 
TREATED WITH CLINDAMYCIN 


Side effect No. % 
Gastric upset 65 04 
Mild diarrhoea 28 0-2 

, Severe diarrhoea * 13 0-1 
Skin rash 40 03 
Total 146 1-0 


* Six or more bowel motions in a 24-hour period. 


Recent studies have helped to elucidate the cause of 
pseudomembranous colitis and there has been con- 
siderable progress in the treatment of the condition. 
George et al. (10) have demonstrated that antibiotic- 
associated colitis results from a disturbance of the 
intestinal flora in which there is an overgrowth of 
Clostridium difficile. This organism, which is resistant to 
lincomycin and clindamycin, produces a cytopathic 
toxin which acts on the intestinal mucosa. However, C. 
difficile is sensitive to vancomycin and metronidazole 
and the former given in doses of 500 mg 6-hourly, 
together with the appropriate intravenous fluid replace- 
ment, has been found to be effective in relieving the 
symptoms of pseudomembranous colitis. 


Conclusions 

Having undertaken this review we now feel maii in 
continuing our policy of using clindamycin as a first- 
choice antibiotic for soft tissue infections, but with 
certain restrictions. It should not be used for patients 
who already have colitis'and we are hesitant about using 
it for elderly female patients. Patients who develop 
severe diarrhoea (6 or more motions in.a 24-hour 
period) should be seen ‘immediately and the antibiotic 
stopped.; If they develop the symptoms suggestive of 
pseudomembranous colitis, such as fever, abdominal 
cramps and mucus)or|blood:1n,theistool, they should be 
admitted to hospital for investigation and active 
treatment. 

. Within these limitations, because of its effectiveness 
and the low incidence’ ‘of other side effects, we still 
recommend clindamycin for the outpatient treatment of 
soft tissue infections, accepting that there will be a very 
small number of patients (of the order of 1 ın 5000 to 1 in 
7500) who will require inpatient treatment for pseudo- 
membranous colitis. Our experience suggests that in the 
otherwise healthy patient this complication responds to 
treatment and has no permanent morbidity. This 
opinion bas been enhanced by the recently discovered 
role of C. difficile as the source of the toxin producing 
the condition and the subsequent possibility of a 
specific, effective therapy using vancomycin or 
metronidazole. 
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Peroperative antibiotics in the prevention of chest 


infection following cardiac operations 
R. B. GALLAND, D M. SHAMA, K. B. PRENGER AND J. H. DARRELL* 


SUMMARY 

Seventy-nine patients about to undergo cardiac oper- 
ations were randomly allocated to two treatment groups in 
an attempt to reduce postoperative chest infections. The 
group receiving a short peroperative course of cefaman- 
dole, an antibiotic effective against both the pneumococ- 
cus and Haemophilus influenzae, had a significantly lower 
postoperative chest infection rate than the group receiving 
a:3-day course of cephradine, an antibiotic previously 
chosen to prevent intracardiac infection during the oper- 
ation. By selecting an appropriate antibiotic it ıs possible, 
using a short peroperative course, to reduce the post- 
operative chest wfection rate in patients undergoing 
cardiac operations. 


POSTOPERATIVE respiratory complications—atelectasis 
frequently followed by infection—are common, par- 
ticularly following upper abdominal (1) or chest oper- 
ations The value of prophylactic antibiotics in the 
revention of this problem ts unproved, althou 
Lasclo et al. (1) concluded that a course of bactericidal 
antbiotics may be of value in reducing the incidence and 
morbidity of postoperative chest infections in patients 
having upper abdominal operations In the same trial, 
ampicillin was found to be of no value in ‘covering’ 
chronic bronchitic patients undergoing other operative 
procedures. 

Little has been done to study a short peroperative 
antibiotic course in the prevention of postoperative 
pulmonary infection and we therefore attempted to test 
the new f-lactamase-resistant cephalosporin cefam- 
andole in this situation 1n patients undergoing cardiac 
operations. Unlike the original cephalosporins, this 
antibiotic is active against Haemophilus influenzae as 
well as against the pneumococcus; these organisms 
being the major pathogens in postoperative chest infec- 
tions (2). 


Patients and methods 
Seventy-mne adult patients about to brin cardiac oper- 
ations were randomly allocated to one of two treatment 
groups. Patients having even case numbers were entered into 
group | and those with odd case numbers into sron = 

Group 1 Received intramuscular or oral cephradine, 
500 mg with the premedication and then 6-hourly.for 3 days 
This was the standard antibiotic prophylaxis used on the 
cardiac surgical unit for the prevention of bacterial 
endocarditis 

Group 2. Received intravenous cefamandole, ] g at the 
time of induction of anaesthesia, after closing the sternal 
wound and finally 6 h after returning to the intensive care unit. 

Patients with positive sputum, urine or skin cultures before 
operation and thus requiring antibiotic treatment were ex- 
cluded from the study, as was any patient already receiving 
antibiotics on admission to hospital. 

Specimens of urine, sputum and skin swabs were collected 
before operation for bactenological exanunation and urine and 
sputum cultures were repeated daily postoperatively. Blood 
cultures were performed where clinically indicated. Chest X- 
rays were taken preoperatively, immediately ee 
12 h postoperatively following removal of chest 
is, when clinically indicated. 


ratively, 
rains and 
following 


All patients received routine chest physiotherapy which 
consisted of postural drainage, breathing exercises, percussion 
and inhalations. 

Any infection in the postoperative period was carefully 
documented by a surgeon unaware of the antibiotics received 
Chest infection was regarded as being present when a postoper- 
ative pyrexia was associated with new abnormalities on chest 
X-ray compared with preoperative findings and the production 
of macroscopical purulent sputum Wound infection was taken 
as being the discharge of pus from the sternal wound or the 
development of sternal osteomyelitis Urinary tract infection 
was diagnosed when a properly obtained specimen produced a 
colony count greater than 105 organisms/ml urine in the 
presence of pyuria. In its absence, two consecutive growths of 
greater than 10° of the same organism were required. 


Results 
Two patients from each group died from cardiac causes 
during the operation. Table I shows the operations 
undertaken in the remaining 75 patients. Forty-two 
patients were entered into group | and 33 into group 2, 
the unequal numbers in the two groups being a reflec- 
tion of the means of allocation rather than any bias in 
selection. The two groups were comparable for age, sex, 
smoking habits and previous history of pulmonary 
disease. One patient in group 1 and 3 in group 2 had 
more than one procedure at the same operation. 

All operations were performed through a median 
sternotomy incision. Table II illustrates the number of 
infections recorded in each group. The total number of 


Table I: OPERATIONS PERFORMED ON THE 
PATIENTS OF EACH. GROUP 


Group 1 Group 2 
(Cephradine) (Cefamandole) 
Coronary artery 23 22 
bypass grafts 
Valve replacement 14 10 
Aortic ? 7 4 
Mitral 7 6 
Other 6 4 


Table II: TOTAL INFECTIONS IN THE TWO 
GROUPS 


‘Cephradine — Cefamandole 
(n = 42) (n = 33) 

Chest 18 5 
Wound 3 3 
Urinary 3 2 

(including 1 positive 

blood culture) 
Endocarditis 0 0 
Total 24 10 


* Departments of Surgery and Bacteriology, Hammersmith 
Hospital and Royal Postgraduate Medical School, DuCane 
Road, London. 
Correspondence to: R. B Galland, Royal Postgraduate 
Medical School. 
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infections 1n the patients receiving cefamandole was 
significantly lower than in the cephradine group 
(0-02 « P «0-05 using y^ test with Yates’ correction), 
this being almost solely due to the marked reduction i in 
the incidence of chest infections (0-01 < P «0-02 using x? 

test with Yates' correction). There were a greater 
number of chest infections following valve replacement 
than after any other operation. Eleven of the 18 patients 
who developed a chest infection in the cephradine group 
had valve replacements, and 3 of the 5 patients 1n the 
E group who developed chest infection had 

alve replacements. 

Sputum culture showed that 8 patents in the 
cephradine group produced sputum containing 
Haemophilus influenzae compared with only one 1n the 
cefamandole group. However, this difference did not 
quite achieve statistical significance (0-1 < P «0-05 using 
y) test with Yates’ correction). 

No patient in either group developed bacterial en- 
docarditis, the follow-up period being 4-8 months, 
although one patient in group 1 had a klebsiella isolated 
from a blood culture followin wing a urinary tract infection. 

There was no evidence of renal failure or any other 
toxic manifestation associated with the antibiotics in 
either group ' 


Discussion — ' 

The choice of any antibiotic for prophylactic use should 
be determined by the type of operation, the organisms 
likely to be encountered and the prevailing seme pe 
ical sensitivity pattern of the hospital'concerned (3). It 
was with this in' mind that we chose to study 
cefamandole, a 'second generation' cephalosporin 
which is more effective Against Haemophilus influenzae 
than cephradine, which was our current choice of 
antibiotic for prophylaxis in cardiac surgéry and has 
little useful activity against Haemophilus. influenzae. 

No untreated control group was included in this study 
since antibiotics are now a generally accepted method of 
attempting to prevent postoperative bacterial endogar- 
ditis in patients undergoing cardiac o erations. There 1s 
little controlled evidence to support this hypothesis, but 
it is probably unethical to use untreated controls in a 

trial at this stage. A single dose of antibiotics, however, 
has been found to be no less effective than a 5-day course 
in preventing major intracardiac infection (4). Although 
the figures involved are small, our results would appear 
to confirm these findings since no case of prosthetic 
valve endocarditis occurred in any of the patients 
undergoing valve replacement. 

A short peroperative course of antibiotics has been 
found to be of value in reducing postoperative infections 
in general surgery (5, 6) and orthopaedic surgery (7). 
This has the advantage of there being less likelihood of 
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drug toxicity or superinfection with resistant organisms, 
as well as being more economical. Our results appear to 
indicate that this type of usage is beneficial in the 
prevention of postoperative chest infections ın sus- 
ceptible individuals. 

The use of antibiotics to try to prevent postoperative 
chest infections over some days, starting on the day of 
an operation, has produced contrasting results (1, 8). 
For treatment of the established condition Litchfield et 
al. (2) found that antibiotics combined with physio- 
therapy were not statistically significantly better than 
physiotherapy alone and it may be that modification of 
the usual physiotherapy techniques, by including sus- 
tained maximum inspiration, would prove more effect- 
ive in arresting the development of marked pulmonary 
collapse and consolidation from minor lobular collapse 
than the addition of antibiotics to the treatment of the 
established condition (9). 
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Alleviation of autotransfusion-induced haematological 


damage by corticosteroids 


RICHARD M. STILLMAN, BRUCE S. GOTTLIEB AND PHILIP N. SAWYER* 


SUMMARY 

Thrombocytopenia and haemolysis in intraoperative 
autotransfusion result mainly from extravascular tissue 
contact and therefore are not correctable by mechanical 
improvements in the autotransfusion apparatus. Instead, 
attention. must be directed towards prevention of blood 
recognition' of extravascular tissue or stabilization of 
M i components against this damage. Methyl- 
prednisolone ts shown to be effective in alleviating red cell 
and platelet damage mduced by intraoperative auto- 
transfusion in the canine model. 


INTRAOPERATIVE autotransfusion is known to induce 
significant haematological damage. This is directly 
proportionate to the volume of blood recycled and 
involves red blood cells, fibrinogen and platelets. 
Although this is due partially to the mechanical aspects 
of the procedure (and there have been attempts to 
reduce mechanical factors causing cellular disruption), 
the great majority of autotransfusion-induced haemato- 
logical damage results from extravascular tissue contact 
(1, 2). Hence, attention must be directed towards pre- 
vention of blood recognition of extravascular tissues or 
stabilization of blood components. Corticosteroids are 
known to protect red cell membranes, inhibit re- 
ticuloendothelial phagocytosis of sublethally injured 
erythrocytes and have been used in some forms of 
refractory thrombocytopenia and in the therapy of 
autoimmune haemolytic anaemias (3). This has led us to 
assess the efficacy of methylprednisolone therapy in 
reducing the haematological damage of intraoperative 
autotransfusion. 


Materials and methods 
Twelve adult none dogs weighing from 20 to 26 kg were 
anaesthetized nembutal 05 ml/kg intravenously, in- 
tubated and allow to breathe room air A large bore catheter 
was inserted via cutdown into the external jugular vein for 
recording central venous pressure and administering and 
sampling blood. After wipe eit of 4 mg/kg intravenous 
sodium , an incision was made in the nght 
groin and brisk a (about 200 ml/min) from transection 
„Qf a branch of the su ial femoral artery was directed into 
.an.artficially created groin pouch, suctioned gently from the 
centre of the pool of blood into a Bently autotransfusion set- 
E ees was allowed to accumulate jn the ATS T reseryoir until 
ml were present At that point bleeding Was temporanly 
a ion ded ofa small vascular clamp and the blood 
Was re under pressure as rapidly as possible Great care 
was exercised not to suction from the blood-air interface. 
Twelve such samples were reinfused to provide a total blood 
salvage of 6000 ml in each case Complete blood count with 
differential, platelet count, coagulation studies, estimation of 
serum electrolytes, enzymes and pro was performed The 
reservoir was primed with 100 ml Ringer’s lactate and an 
additional 400 ml were admunistered at the conclusion of the 
procedure 

vibra I (n = 4) were given no steroids, group H (n = 4) 
12 5 mg/kg dudas nA p intravenously just 
before initiation of autotransfusion and group III (n = 4) were 
controls in which autotransfusion was not performed but 

which were otherwise treated identically. 


Statistical methods 

Percentage change from the preoperative level for each 
measured parameter is plotted as a mean within its standard 
deviation Comparisons by t test are based on actual measure- 
ment not derived percentages for each comparable point, while 
overall significance is computed using a two-way erarchical 
analysis of variance 


Results 

While control animals (group HI) showed no significant 
changes in any measured parameter, dogs 1n groups I 
and II all demonstrated moderate tachycardia and 
decreased central venous pressure following autotrans- 
fusion. These changes were easily reversed by post- 
operative hydration with Ringer’s lactate. 

Haematocrit, recorded as a fraction of preoperative 
value (Fig. la) in group I, dropped to 0-81 +007 
intraoperatively, was 0 62+0-14 at 24 h, 0 47 10-09 at 
48 h and then rose slowly to 0-50 +0- I] at7 days. In 
group II there was no intraoperative drop (1-04 +0 08), 
the level was 0-78 +0 02 at 24 h, 0 77+0-03 at 48 h and 
0-80+0-05 at 7 days. The overall difference between 
these curves is significant at the 1 per cent level. 

Platelet count (fraction of preoperative value, Fig. 15) 
in group I dropped to 0-45 +0 09 intraoperatively and 
rose to reach normal levels by 1 week, while in group II 
the intraoperative drop was only 0: 92 4 0-20 and pre- 
operative levels were exceeded at 24 h. These curves 
differ at the 5 per cent level. 

Fibrinogen (£F (Fig. Ic) showed a small aimerais 
drop and then rose by the second postoperative day to 
3-5 times normal ın both groups, but there was no 
statistically significant difference. 

Serum total protein was decreased by 25 per cent in 
both groups at 24h. Electrolytes remained within 
normal limits intra- and postoperatively ın both groups. 
All autotransfused animals showed a reticulocytosis of 
5—20 per cent by the third to seventh postoperative day. 


Discussion 

Many investigators have raised questions concerning 
the safety of intraoperative autotransfusion (4, 5). The 
nature of the destructive factors 1s known to some 
extent. It 1s clear that destruction of red cells and 
platelets results, mostly from blood contact with extra- 
vascular tissues, and that improvements in the auto- 
transfusion equipment itself will be ineffective in 
alleviating most of the damage. It appears that 
methylprednisolone, administered before initiation. of 
autotransfusion, protects against a large portion of the 
haematological damage. Specifically, intraoperative 
thrombocytopenia and postoperative haemolysis are 
lessened significantly by corticosteroid administration. 
While these effects may have been predictable judged by 
the efficacy of steroids in the treatment of several forms 
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of thrombocytopenia and autoimmune haemolytic 
anaemias, the mechanism of action in intraoperative 
transfusion is still unknown. Prevehition of ‘recognition’ 
of the extravascular tissues or ‘stabilization of cellular 
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membranes are certainly possible explanations; 
however, steroids are known also to inhibit phago- 
cytosis of red cells by reticuloendothelial cells. It is 
possible that steroids allow persistence of partially 
damaged red cells As there is no greater increase in rate 
of red cell production after the maximal drop at 48 h, 
the permissive role of steroids in erythropoiesis appears 
to play no part here. 
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Carcinoma of the tongue: factors affecting the results of 


surgical treatment 


K. H. LAM, JOHN WONG,S T K. LIM AND G. B. ONG* 


SUMMARY 

Sixty-five cases of carcinoma of the tongue treated by 
surgery were reviewed. The types of operation included 
hemiglossectomy, subtotal and total glossectomy with 
or without hemimandibulectomy and laryngectomy. 
Simultaneous neck dissection was usually performed 
except for patients who had radiotherapy and did not have 
clinical lymph node involvement. The hospital mortality 
and five-year survival rates were analysed for individual 
subgroups of patients classified according to clinical and 
pathological features. 

The overall hospital mortality rate was 21-5 per cent. 
The size of the tumour and the presence of extension 
posteriorly, to the opposite side and to the floor of the 
mouth increased the mortality. Lesions situated on the 
dorsum fared worse than those at the edge or 
undersurface. Clinically and pathologically involved 
lymph nodes adversely affected the mortality. The more 
extensive the resection, the higher the mortality. Old age 
and previous failed radiotherapy also increased mortality. 
The overall five-year survival rate was 46 per cent Long 
term survival was not so much affected by the size of the 
primary tumour and degree of local extension as was the 
hospital mortality. Clinical as well as pathological staging 
of regional lymph nodes were more important in 
influencing long term survival. Recurrence after 
radiotherapy had a worse prognosis than previously 
untreated tumours. 

i 


| 
CARCINOMA Of the tongue comprises about | per cent of 


all types of malignancies Survival rates varying between 
40 per cent and 70 per cent in 5 years have been reported 
(1-4). Such variability ıs due to the interaction of 
different local factors. It is one purpose of this article to 
define the factors which influence survival rates. 

The long term survival rate only describes the end 
result of surgical treatment. A diferent aspect of the 
result of treatment 1s the hospital mortality rate. This 
important aspect has received little attention in most 
reports. A further purpose of this article 1s to report such 
results and the factors which affect them. 


Patients and methods 

Between 1964 and 1977 111 Chinese patients with squamous 
carcinoma of the tongue were admitted into the University 
Surgical Unit, Queen Mary Hospital, Hong Kong Of these, 27 
patients refused operative treatment and 19 had lesions 
considered too extensive for resection The resection rate was 
therefore 77 per cent out of 84) 

The records of the 65 cases treated by surgery were analysed. 
There were 48 males and 17 females, giving a male : female 
ratio of 28:1. Their mean age was 53-4 years Nineteen 
patients (29 per cent) had received some form of treatment 
before referral and presented with a recurrent tumour. One 
patient had had local excision of the tumour, 2 patients had had 
local excision and radiotherapy and the other 16 patients had 
had externa! irradiation. 

There were 57 lesions located at the antenor two-thirds of 
the'tongue and 8 at the posterior third. The E side was 
involved shghtly more often than the left (1:3 . 1). The site and 
type of the lesions and the proportion with | extension are 
shown in Table I. 


Table I: LOCAL FEATURES OF TUMOURS 
Local feature 


Site 
Edge 52% 
Undersurface 
Dorsum 
Whole tongue 


ype : 
Ulcerative 68% 
Proliferative 32% 
Local extension 
Posterior extension of anterior 33% 
two-thirds of tumour 
Extension of posterior one-third of 
tumour 
to larynx 
anteriorly 
Extension to opposite side 
Lateral invasion 
floor of mouth 
alveolus 


palate 


Table I: CLINICAL STAGING OF TUMOURS 
Clinical staging % 


T staging 
Ti (<2 cm) 28 
T2 | cm) i 35 
T3 (>4 cm) 37 
N staging 
NO (no palpable lymph nodes) 29 
Nla (ipsilateral clinically — ve) 14 
N1b (ipsilateral clinically + ve) 25 
N2a (contralateral clinically — ve) 9 
N3 (fixed) 23 
Stage groupin 
Stage I (T1, node — ve) 22 
Stage II (T2, node — ve) 17 
Stage III (T 3 or Nib) 38 
Stage IV (any T, N3) 23 


The recommendation put forward by the International 
Union Against Cancer (5) in 1974 classified the local tumour 
according to the size only Using such criteria the distribution 
of our cases 1s shown in Table I. It is worth pomting out that, 
in all, 31 patients (48 per cent) had clinically positive lymph 
nodes (Nib or N3) and in 61 per cent the disease was advanced 
(stages III and 


dade performed 

e various operative ures are listed in Table III, 
Ipsilateral radical neck pum was performed at the same 
time 1n all cases except those who had received radiotherapy 
and had no clinically involved lymph nodes. Hemiglossectomy 
was performed for lesions limited to the edge on the anterior 
two-thirds. The procedure employed was' similar to that 
described by Ward and Robben (6) Neck dissection was 
performed as the first step of the operation The contents of the 
submandibular triangle were dissected off the mner surface of 
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Table II: OPERATIVE PROCEDURE AND HOSPITAL MORTALITY 


Operative procedure No 
Hemiglossectomy: 28 
Subtotal glossectomy 5 
Total glossectomy 12 
Total itus Rt ar 4 
Hemuiglossectomy + mandibulectomy 5 
Total glossectomy + mandibulectomy 9 
Total glossectomy + mandibulectomy 2 


-+ laryngectomy 


Table IV: EFFECT OF TNM STAGING ON 
HOSPITAL MORTALITY 


Mortality 
TNM staging Ratio % 
T staging 
T1 1/18 5-6 
T2 5/23 22 
T3 8/24 33 
(x? = 4-678, 005 <P 0-1) 
N staging 
NO 1/19 53 
Nia 1/9 1] ?}88 
N2a 1/6 17 
N1b 4/16 25 
N3 7/15 47 
(x? = 11 543, P<0 01) 
Stage grouping 
Stage I 1/14 71 
Stage II 1/11 91 
Stage III 5/25 20 
Stage IV 7/15 47 buts 
Q= = 8:515, 001 < P <0 05) 
Lymph node histopathology 
Negative 2/30 6:7 
Positive 12/35 34 


(x) = 7-413, P «0 01) 


the mandible: The mylohyoid muscle was detached from the 
hyoid bone and preserved with its nerve supply. The oral cavity 
was entered through the mucosa of the floor of the mouth. 
The tongue was then pulled down to the neck and the tumour 
excised in continuity with the neck dissection The-cut surface 
of.the tongue was covered with split skin and the mylohyoid 
muscle reattached. Subtotal glossectomy was necessary when 
the tumour had extended across to the opposite side. Total 
glossectomy was performed for lesions involving the posterior 
one-third. In this procedure the mylohyoid muscle was also 
detached from the hyoid bone at the completion of the neck 
dissection The tongue was then pulled through to the neck and 
excised. The floor of the oral cavity was reconstituted by re- 
attachment of the mylohyoid muscle which was left to re- 
epithelize. Laryngectomy was included when the growth was 
near the epiglottis. Hemimandibulectomy was necessary when 
the tumour had invaded the floor of the mouth close to tbe 
mandible Clearance of the tumour depended on visual judge- 
ment, later confirmed with histological sections taken from the 
specimen. Routine frozen ‘section monitoring was not 
available. Postoperatively a cuffed endotracheal tube was 
usually left in for 24h Tracheostomy was only performed 
when subsequently indicated. 
Results j 
Hospital mortality 


Mortality 
No. % Causes 
1 3-6 Perforated duodenal ulcer 
] 20 Residual tumour, chest infection 
6 50 Aspiration (3) 
Residual tumour (1) }chest infection 
Wound sloughing (2) 
0 OO ; 
] 20 Residual tumour, chest infection 
4 44 Aspiration (3) 
Residual tumour (1) } chest infection 
| 50 Perforated duodenal ulcer 


The overall hospital mortality rate was 21:5 per cent. 


Table III shows that the cause of death in 2 cases 
was perforated duodenal ulcer within the early post- 
operative period. The other 12 cases all died from chest 
infection; of these, 4 were associated with the presence 
of residual local tumour, 6 resulted from aspiration after 
total glossectomy and,2 were secondary to extensive 
sloughing of the neck wound following neck dissection. 

Heniiglossectomy carried a hospital mortality of 6 per 
cent (2 out of 33), subtotal glossectomy 20 per cent and 
total eager 42 per cent (11 out of 27). Twenty-one 
patients had total glossectomy without laryngectomy, 
with a mortality of 10 (48 per a 6 of whom died 
of aspiration pneumonia. When laryngectomy was 
combined with total glossectomy the mortality was 1 
out of 6 (17 per cent). A total of 16 cases had 
mandibulectomy performed in addition to hemi- 
glossectomy or total glossectomy with a mortality of 38 
per cent (6 out of 16). 

Analysis of the site and extent of local lesions showed 
that posterior third lesions had double the hospital 
mortality of anterior two-thirds lesions (38 par cent v 19 
per cent). Lesions situated at the edge, undersurface, 
dorsum and involving the whole tongue presented 
increasing mortality rates of 9 per cent, 15 per cent, 44 
per cent and 56 per cent. Of 43 cases which had no lateral 
invasion the mortality was 16 per cent. Once the lesion 
had invaded the floor of the mouth or alveolus the 
mortality increased to 33 per cent. Anterior lesions 
which had invaded posteriorly raised the hospital 
mortality rate from 13 per cent to 32 per cent. Invasion 
of the lesion to the opposite side increased the mortality 
from 11 per cent to B per cent. 

Table IV shows the mortality rates in relation to the 
various T stages, N stages and stage groupings. The 
differences reach significance at the 5 pa cent level for N 
staging and stage grouping but not T staging, although 
there appears to be a trend towards higher mortality for 
larger tumours The chance of dying in hospital after 
operation increased rapidly from just over 7 per cent for 
stage I to almost 30 per cent for stage IV. Histologically 
positive lymph nodes are also shown to raise the 
uin mortality rate from 6-7 per cent to 34 per cent. 

is highly significant. However, histological differ- 
entiation has not been shown to affect mortality. 

Of 46 patients who had had no previous treatment, 
the operative mortality was 15 EE cent. With previous 
radiotherapy this was raised to 41 per cent. Thirty-eight 
patients aged 55 years or less had a mortality of 16 per 
cent, while 27 patients over 55 years of age had a 
mortality of 30 per cent. 
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Postoperative complications 

The most common local postoperative complication in 
patients who had glossectomy was wound infection (30 
out of 65). Salivary fistula developed in 18 cases, among 
whom 7 failed to heal because of! extensive post- 
radiation necrosis or recurrent tumour. Bleeding from 
eroded major vessels in the neck occurred in 5 cases but 
did not result directly in death. Aspiration pneumonia 
was present ın 10 patients. In one, this occurred after 
total glossectomy and cleared up after subsequent total 
laryngectomy. 


Long term survival 

The 5-year survival rates of patients who survived 
operation were analysed using the life-table method. 
This was then reduced by the corresponding hospital 
mortality rate giving a true estimate of the chance of 
surviving 5 years at the time of diagnosis. 

After the third year the survival rate levelled off in our 
group of patients as none of the patients died of the 
disease after 3 years. The overall 5-year survival rate was 
46 per cent. For the anterior two-third lesions the 
survival rate was 51 per cent. None of the patients with 
' posterior lesions survived. Lesions at the edge or the 
undersurface gave a 51 per cent 5-year survival, while no 
patient with a lesion of the dorsum survived, and only 1 
out of 9 cases where the whole tongue was involved 
survived. 

The survival rate of patients with tumours which had 
invaded the opposite side was 31 per cent compared with 
53 per cent for the group that had no invasion to the 
opposite side; but the difference was not significant. The 
survival of patients with lesions without invasion to the 
floor of the mouth was 54 per cent; the rate for patients 
with invasion to the floor of the mouth was 42 per cent. 
None of the patients with lesions invading the alveolus, 
mandible or cheek survived 5 years. Anterior lesions 
with and without posterior extension gave: similar 
survival rates of 46 per cent and 55 per cent respectively. 

The survival rates relating to clinical T staging, N 
staging and stage grouping are shown in Fig. | in the 
form of actuarial survival curves. The higher the T or N 
staging, the lower the chance of survival. Stage IV 
patients have very poor prognosis, while stages I and II 
patients have an equally good 5-year survival rate of 60 
per cent. It is noticeable that the survival of stage IH 
patients is apparently high too. This group of stage III 
pea is actually a mixed group including those with 
esions more than 4 cm in size and no clinical lymph 
node involvement (T3, NO, Nla or N2a), and the rest 
with lesions of any size and clinical lymph node 
involvement (any T; N1b). These two subgroups show 
very different survival curves (Fig. 2). In spite of the 
small number of patients in these subgroups, 1t can.be 
seen that without lymph node involvement the survival 
of stage III tumours is comparable to stages I and II. 
Whth clinical lymph node involvement the prognosis is 
much worse. When lymph nodes were histologically 
involved the survival dropped from 77 per cent to 20 per 
cent (Fig. 3). Thus, lymph node involvement stands out 
as the single most significant prognostic factor. The 
effect of histological differentiation was negligible. 

Patients who had undergone hemiglossectomy gave a 
60 per cent chance of 5-year survival. None of the 
patients after subtotal glossectorüy survived 5 years and 
only 27 per cent after total glossectomy lived 5 yéars. 
Patients who had had no previous radiotherapy had 57 
per cent 5-year survival, while those who were irradiated 


previously had 25 per cent survival. Age did not affect 
the 5-year survival rate.. 


Discussion 
Attempts at surgical excision for carcinoma of the . 
tongue were made as early as the seventeenth century. It 
was only by the 1950s that operative procedures became 
well established. Removal of the regional lymphatics in 
continuity with the tongue is now the accepted form of 
treatment. Depending on the size, site and direction of 
invasion, different forms of resection are necessary, such 
as hemiglossectomy, subtotal and total glossectomy, 
with or without hemimandibulectomy or laryngectomy. 

Reconstruction of the floor of the mouth after 
glossectomy in the present series of patients was de- 
pendent on direct soft tissue closure. This unfortunately 
may have resulted in deformity and dysfunction and a 
higher rate of breakdown of the suture line, leading to 
salivary fistula. Development of the use of pedicle flaps 
is a step forward towards success in surgical treatment 
of carcinoma of the oral cavity (7). 
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Hospital mortality 

We have shown that the size of lesion, local extension 
and the location of the tumour affect hospital mortality. 
All of these factors directly influence the extent of 
resection required. We have demonstrated that as the 
extent of resection increased, the hospital mortality rate 
increased rapidly from 6 per cent for hemiglossectomy 
to 42 per cent for total glossectomy. 

The presence of lymphatic involvement, clinically or 
pathologically, is also shown to have an adverse effect 
on hospital mortality (Table II). This is probably related 
to the associated larger primary tumour and more 
extensive dissection required. 

A consideration of the causes of death shows that 
most of the deaths were related to local ccmplications 
which resulted in terminal chest infection. Thus, death 
was related to residual tumour in 4 patients and 
sloughing of the neck skin in 2 patients. The other 6 
pae died from aspiration pneumonia. All of these 6 

ad total glossectomy without laryngectomy. This 
suggests that the function of swallowing is disturbed 
after total glossectomy This disturbance afier resection 
occurs in lesions near the vallecula where a wider 
posterior margin of resection is needed This lessens the 
sensation of the piriform fossa and ends in aspiration. 
Donaldson et al. (8) previously suggested that damage 
to the superior laryngeal nerve at the region of the hyoid 
bone led to impaired sensation of the epiglottis and 
larynx. This orobably resulted in aspiration in 6 of his 14 
patients. Similar complications were noted by other 
authors such as Harrold (9) who advocated more liberal 
use of laryngectomy to avoid aspiration. We also found 
that total laryngoglossectomy performed at the.same 
operation produces a much lower mortality (1 due to a 
perforated duodenal ulcer out of 6). Of 4 cases of total 
glossectomy reported by Sessions et al (10) 2 had total 
laryngectomy as well and did not suffer respiratory 
complications. The other 2 cases had supraglottic 
laryngectomy only and developed aspiraticn leading to 
death m one patient and lung abscess in the other. The 
latter patient recovered after conversion to total laryn- 
gectomy. In our series there was one example of salvage 
from death due to respiratory complications by per- 
forming a'timely total laryngectomy. To preserve the 
voice ın total glossectomy 13 to take a risk. If a sleeve of 
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the base of the tongue could be left attached to the 
epiglottis this would help to prevent aspiration. 
However, extremely close observation is necessary 
postoperatively. 


Long term survival 

The, reported 5-year survival figures for carcinoma of 
the tongue lie between a wide range of 40 per cent to 70 
per cent (1-4) This high degree of variability is due to 
the different proportion of early and advanced cases and 
the different types of treatment provided in each series. 
The majority of our patients had anterior two-third 
tumours, but more than 60 per cent of these were in 
stages III and IV. Hence our overall 5-year survival rate 


1s not expected to be high and the 46 per cent should be . 
I 


considered good. This compares well with a similarly 
distributed large series reported by Spiro and Strong (2). 
Beahrs et al. (1) have shown that prognosis decreases 
with increasing size of the lesion. Whitaker et al. (3) have 
reported a descending survival rate with ascending T 
stage. We have noted similar results. On the other hand, 
if we ‘consider patients with no clinical lymph node 
involvement (i.e. stages I and II, subgroup of stage III 
without node involvement) the survival curves look 
remarkably similar. Once lymph node involvement 1s 
present clinically (1.e. the other subgroup of stages III 


and stages IV) the survival drops. This effect of lym-: 


phatic involvement is well illustrated by the curves of 
different N stages (Fig. 1b). It therefore appears that the 
importance of lymphatic involvement in the assessment 
of prognosis overrides that of the size of the tumour. 


Both our results and those reported by Beahrs et al. (1), l 


Whitaker et al. (3) and Whitehurst et al. (11) demon- 
strate the critical effect of nodal involvement on 
survival, ın spite of the error of clinical assessment. 
Furthermore, stage grouping the patients (combining 
T and N stages) has little application in assessment of 
prognosis. The effect of the pathologically involved 
lymph node is even more definite. The chance of survival 
cope trom 77 per cent to 20 per cent. Similar results 


have been noted by Beahrs et al. (1) and Kreman (4) 


We concur with the general opinion that posterior 
third lesions have a very bad prognosis. None of our 8 
cases survived 5 years. The effect of extension to 
adjacent areas, such as the floor of the mouth, opposite 
side and posterior third, did not have as marked an 
effect on survival rate as expected. The influence of these 
factors on‘ hospital mortality, however, was quite signi- 
ficant. It therefore appears that even for extensive 
tumours those who survived the operation could survive 
a long time. 
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The influence of previous radiotherapy by reducing 
the survival rate from 57 per cent to 25 per cent is 
significant One reason for the low survival rate among 
irradiated cases is that the tumour is usually more 
extensive than is indicated by the gross appearance. 
Hence clearance of the tumour-bearing area is usually 
less adequate and recurrence is prone to develop. Thus 
the knowledge of the extent of tumour invasion prior to 
irradiation is of the utmost importance. The other cause 
of low survival in previously irradiated patients 1s the 
high hospital mortality rate which resulted from fatal 
complications as a-result of poor healing. 


Conchusion 

The hospital mortality of carcinoma of the tongue 
treated surgically was affected by the size of the tumour, 
local tumour extension, lymphatic metastasis, age and 
previous radiotherapy. Long term survival was not so 
much affected by the tumour size and extension. 
Previous radiotherapy and lymphatic metastasis were 
the most important factors. 
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Solitary abscess of the spleen 
JAY N. L. SIMSON* 


SUMMARY . 
Solitary abscess of the spleen is a potentially lethal 
condition. It is difficult to diagnose but relatively easy to 
treat, resulting in cure of the majority of the patients. A 
case is described to illustrate the important factors in 
aetiology, presentation, diagnosis and treatment. All 
cases reported since 1960 are reviewed. the mortality of 
untreated patients 1s shown to be 100 per cent If this 
condition is sucessfully diagnosed and treated, without 
rupture, no patient should die from it. 


SOLITARY abscess of the spleen is an uncommon 
condition; 9 cases were found in 10 years at the 
- Cleveland Metropolitan General Hospital (1) and 7 
cases in 10 years at the University of California Medical 
School (2). It must be distinguished from the more 
common examples of multiple splenic abscesses which 
are associated with severe septicaemia and abscesses in 
other organs (Table I). The majority of these patients 
arein a terminal state and the splenic abscesses per se are 
of little significance (3). Only 16 percent of patients with 
splenic abscesses have a solitary abscess without 
involvement of other organs (Fig. 1). 


Case report 
A 66-year-old woman presented with a 6-week history of 
anorexia and weight loss She was found to have subacute 


Spleen only 
2 
Multiple 
75 ý 


: 

73 

Patients with 

splenic abscess 

100 
Spleen only 
16 
Solitary 
25 


9 


Fig. 1. The relative frequency of isolated soli splenic 
abscess. Based on 6] patients reported by Walker (4) and 
Gadacz (2). 


Table I: THE DIFFERENCES BETWEEN SOLITARY 
AND MULTIPLE SPLENIC ABSCESS 


Type of splenic abscess 


Solitary (7e) Multiple (%) 
Diagnosis made clinically 100 26 
Positive blood cultures 14 70 
Abscess in other organs 29 96 
Mortality 14 87 
After Gadacz (2). 


EN 


bacterial endocarditis due ito alpha haemolytic streptococcal 
infection on mixed aortic valve . A 6&week course of 
intravenous Ipenicillin (16 megauntts per day) effected a 
clinical cure. During the period of treatment she suffered three 
episodes of left-sided lower chest and upper abdominal pain, 
sometimes pleuritic 

In the fourth week of treatment splenomegaly was noted. 
Dunng the hospital admission, her temperature intermittently 
spiked to a maximum of 38 5 °C. Her white cell count varied 
from 3-0 to 11 2 x 10?/1 and the erythrocyte sedimentation rate 
from 12 to 57 mm m the first hour. 

Technetium-99-sulphur colloid isotope scan and ultrasound 
examination showed a lesion in the lower pole of the spleen 
(Figs 2 and 3) which was suspected to be an isolated solitary 
splenic abscess. 

Laparotomy was undertaken 10 weeks after the start of 
treatment Her bowel was prepared with metronidazole, 
phthallyl-sulphathiazole and mechanical cleansing, in 
anticipation of possible colonic resection or perforation. 
Intravenous benzylpenicillin was started with the 
premedication and continued for 8 days postoperatively 

A 5 cm abscess was found in the lower pole of the spleen 
densely adherent to the splenic flexure of the colon which was 
separated intact by sharp dissection. The spleen was removed 
without rupture of the abscess and the abdomen closed without 
drainage (Fig. 4). 

Her recovery was uneventful. 

Histology showed an acute inflammatory abscess with areas 
of splenic infarction 

Aerobic and anaerobic culture of the fresh pus gave no 
growth. 

Discussion 
Aetlology f 
The causes of splenic abscess are summarized in Fig. 5. 

Haematogenous seeding with bacteria from a distant 
focus is the commonest cause (6) and every common 
organism except the gonococcus has been implicated 
Malaria and typhoid are now very rare. Spread is 
usually by the arterial route but may be venous from 
intra-abdominal sepsis. 

Infection of a traumatic splenic haematoma is 
potentially preventable by early diagnosis and 
splenectomy; but the trend towards preservation of 
traumatized spleens in children (7) may lead to an 
increased incidence of splenic abscess. 

Direct extension from gastric or colonic carcinoma, 
pancreatitis or perinephric abscess is the least common 
cause of splenic abscess, but was responsible for 2 out of 
7 recent cases (2). 

Several factors are known.to predispose to splenic 
abscess (Table II) of which the commonest is splenic 
infarction which occurs in 40—60 per cent of patients 
with bacterial endocarditis (8). Sickle-cell trait (Hb-SC) 
and polycythaemia rubra vera are also associated with 
splenic infarction and abscess formation 

Intravenous drug admunistration by addicts is an 
increasingly important route of entry of infection (2). 

Any condition Vina. in um host resistance 
with or without splenic abnormality will predispose to 
splenic abscess. 


* Department of Surgery, Guy’s Hospital, London. 
Correspondence to. Bromley Hospital, Cromwell Avenue, 
Bromley, Kent BR2 9AJ. 
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Fig. 2. Technetium-99-sulphur colloid liver and spleen scan 
showing a defect in the lower pole of the spleen. 





Fig. 3. Ultrasound scan of the splenic area showing an 
abscess in the lower pole of the spleen between tne arrows. 
Anterior abdominal wall to the left, diaphragm to the top. 


Table I: ASSOCIATED CONDITIONS IN 34 CASES 
OF SOLITARY SPLENIC ABSCESS 


Subacute bacterial 8 Abdominal sepsis 3 
endocarditis Septic abortion | 
Trauma 4 Carcinoma of colon } 
Diabetes 4 Sickle-cell disease | 
Intravenous drug 3 Glandular fever ; 
abuse Septicaemia i 
Skin sepsis 3 Empyema ; 
Urinary tract 3 Systemic lupus : 
infection erythematosus 


Also see Table IV. 


Table HI: CLINICAL PICTURE 


Background 
Delayed presentation 
History of sepsis. trauma or adjacent disease 
Symptoms 
Pain (6074) 
Left upper quadrant 
Left lower chest 
Left costovertebral angle 
Left shoulder tip (Kehr's sign) 
Rigors 
Signs (of the underlying condition) 
Fever, tachycardia (9024) 
Splenomegaly (often tender) (4074) 
Splenic friction rub 
Left pleural effusion 
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Fig. 4. The resection specimen showing an abscess cavity in 
the lower pole of the spleen. 
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Table IV: AN ANALYSIS OF ALL CASES OF SOLITARY SPLENIC ABSCESS REPORTED SINCE 1960 


Case 
no. 


Reference 


Age 
(vr) 


Treatment 


Result 


Rupture of 
abscess 


Bacteriology 


Associated 
conditions 


€ — D  —— — — ——— A — P E E———^——^^—€—€D—— — — —— 


I 
2 
3 
4 


6 


29 


Kennedy and 
Harvey (12) 
Schoenfeld 
et al. (17) 
McSherry and 
Dineen (13) 
MeSherry and 
Dineen (13) 
MeSherry and 
Dineen (13) 


McSherry and 
Dineen (13) 
Parrish (3) 


Parrish (3) 
Zatzkin 
et al. (9) 


Knauer and 
Abrams (15) 
Pickleman 
et al. (5) 


Pickleman 
et al. (5) 


Zook (8) 
Zook (8) 


Zook (8) 
Podgorny 
(14) 


Gadacz et 
al. (2) 
7 cases) 


Chulav and 
Lankerani 
(1) 

Chulay and 
Lankerani 

E 

Chulay and 
Lankerani 
(1) 

Chulay and 
Lankerani 
(1) 

Chulay and 
Lankeran 
(1) 

Chulay and 
Lankerani 
(1) 

Chulay and 
Lankerant 
(1) 

Chulay and 
Lankerant 
(1) 


1j 


46 


Splenectomy 
No surgery 
No surgery 
No surgery 


No surgery 


No surgery 
Splenectomy 


Splenectomy 
Splenectomy 


Splenectomy 
Splenectomy 
Splenectomy 
Splenectomy 
Splenectomy 


Splenectomy 
Splenectomy 


18-596 splenectomy 


79 


49 


6 


Un 
Ch 


64 


| no surgery 


Splenectomy 
No surgery 


Laparotomy— 
missed 
diagnosis 

Splenectomy 


Splenectomy 
No surgery 
No surgery 


No surgery 


Died 
Died 
Died 
Died 
Died 


Died 
Survived 


Survived 
Survived 


Survived 


Survived 


Survived 


Survived 


Died 


Survived 
Died 


Survived 
Died 


Survived 


Died 


Died 


Survived 


Survived 


Before surgery 


Found at 
post-mortem 


Found at 
post-mortem 
During surgery 


Abscess 
drained 
at surgery 


Before surgery 


During surgery 


Before surgery 
During surgery 


Unknown 
Unknown 


Enterococci 
Staph. aureus 


Non-haemolytic 
streptococcus 
Proteus 
vulgaris 
Non-haemolytic 
streptococcus 
Aerobacter 
aerogenes 
Salmonella 


No growth 
No growth 


E. coli 
Paracolon 
Staph. aureus 


Anaerobic 
streptococcus 


Salmonella 


E. coli 


Nil 

H 

? 

9 
Salmonella 


E. coli 

E. coli 
Nocardia 

E. coli 
Bacteroides 
E. coli 
Pseudomonas 


enterobacter 


Klebsiella 


Cerebrovascular 
disease 
SBE 


SBE 

SBE 

Diabetes 
Abscess on foot 


Carcinoma of 
splenic flexure 

Sickle-cell 
disease 

? TB 

Septicaemia 
(Staph. albus), 

Splenic 
infarction 

Septic abortion 


Trauma 2 mth 
previously. 
skin sepsis 
Ruptured colonic 
diverticulum 
5 yr previously 
Salmonella 
gastroenter- 
itis 
Prostatic biopsy 
with E. coii 
urinary infection 
SBE 
Intestinal 
obstruction, 
died of sepsis 
and cardiac failure 
Intravenous drug 
abuse 
(2 cases), 
SBE (1 case). 
operative trauma 
(1 case), 
abdominal sepsis 
(1 case) 
Trauma 3 mth 
previously 


Trauma, skin 
sepsis 

Diabetes, —— 
myocardia: 
infarction 


Diabetes 
Glandular fever 
SBE 

Diabetes, 


pyelonephritis 


Systemic lupus 
erythematosus 


Table IV (cont) 


Case Age 
no.- Reference (vr) Treatment. Result 
32. Rxe(l0) 46 Splenectomy Survived 
33 Rice (10) 47 Splenectomy Survived 
34 Simson 66 Splenectomy Survived 
(present 
series) 


SBE. Subacute bacterial endocarditis. 


| Haematoma 
-— 
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Rupture of Associated 


abscess 


Bacteriology conditi ns 
During surgery Enterobacter Intravenbus 

drug abuse 
empyema 

E. coli E. coli, urinary 
infection — 
E weeks 
Di viously 

None SBE 

Arterial 


Splenic abscess : 





Direct extension 


Fig. 5. Causes of splenic abscess, after Kuttner (5). 


The clinical picture 

The clinical picture (Table HI) is often confused by a 
delay of weeks or months between the initial episode 
and the appearance of an abscess in the spleen (6), and a 
history of sepsis, trauma or adjacent disease should be 
sought. 

Pain is the commonest symptom but only occurs in 60 
per cent. It may be pleuritic and is felt in the left lower 
chest, left hypochondrium, left costovertebral angle or 
left shoulder tip. 

Fever and tachycardia occur in 90 per cent of patients 
but a palpable spleen only in 40 per cent and it is not 
always tender. A splenic friction rub is unusual (9). 


Diagnosis 

The diagnosis is difficult to confirm before surgery but 
awareness of the condition combined with a high index 
of clinical suspicion should avoid delay which may be 
disastrous. The white blood count is unreliable (6). 
Chest radiography may show left pleural effusion and 
decreased movement of the left hemidiaphragm. 
Abdominal plain X-ray may show: (a) shift of the 
stomach and colon by a soft tissue mass which is more 
rectangular than in other causes of splenomegaly; (^) 
extra-alimentary gas collections with or without fluid 
levels in the left upper quadrant (10). 

The most useful investigations are technetium-99- 
sulphur colloid spleen scan and ultrasound, which 
should reveal lesions as small as 2 cm in diameter (2). If 
these investigations support the diagnosis, splenectomy 
should be carried out. If they are negative or equivocal 
in the face of clinical suspicion, then selective angio- 
graphy may show either a vascular mass surrounded by 
tortuous arteries with collateral veins and a narrowed or 
obstructed splenic vein, or an ill-defined, irregular mass 


with stretched vessels but without vascular encasement 
(11). Gallium-67 total body scan may fail ta show the 
abscess due to masking by surrounding normal splenic 
tissue (1, 11, 12). 


Complications 

The complications of splenic abscess are rupture. 
recurrent bacteraemia and intestinal obstruction. The 
commonest and most disastrous of these is pre- or 
peroperative rupture of the abscess, contributing to the 
death of 5 out of 9 reported cases (3, 9, 11, 13-16). The 
abscess may burst into the peritoneal cavity, colon, 
stomach or pleura. Splenic abscess may cause recurrent 
bacteraemia and should be sought if the source of 
infection is obscure. One case of intestinal obstruction 
due to local adhesions has been described (74), 


Treatment 7 

The treatment of solitary, isolated splenic abscess is 
splenectomy with antibiotic cover. Antibiotics are 
chosen according to preceding cultures if available and 
are started with the premedication. At laparot meat 
care must be taken to avoid rupture of the abscess; 1 
occurs vigorous peritoneal lavage and. ded yuat 
drainage must be carried out. The antibiotics should be 
continued for at least 7 days postoperatively. The pus 














from the abscess is cultured aerobically and 
anaerobically. 
Results 


The results of treatment of all reported cases of solitary 
splenic abscess since 1960 are summarized in Tables IF 
and V. Out of 34 cases there was an overall mortality of 
14 (41 per cent). Of those treated by splenectomy 3 out 


of 23 (13-0 per cent) died, in all of w Eom rupture c f the 
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Table V: MORTALITY OF SPLENIC ABSCESS 
ACCORDING TO TREATMENT 


No. o 
Splenectomy not performed Hill 100 
Splenectomy 3/23 13-0 
Splenectomy without rupture 0/16 0 
Splenectomy with rupture 3/7 43 
All patients 14/34 41-1 


abscess had occurred. Of those treated without 
splenectomy, 11 out of 11 (100 per cent) died. When 
rupture of the abscess occurred, before or during 
splenectomy, the mortality was 3 out of 7 (43 per cent). 
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Injection indu sis on c 
thereby permanently occluding the in 
superficial vein. 
The STD Injection system is a specialist 
technique for outpatients, with a maximum of 
5 injections per session, repeated as 
required over a period of about 6-10 
weeks. It offers a rapid, economic and 
less traumatic means of varicose vein 
control, since it avoids deployment of 
valuable theatre time and staff 
resources, and keeps patients 
at work. 
Experience has shown that 
increased patient compliance 
justifies a special clinic for this 
procedure, thereby promoting 
optimum surgical technique 
and more effective 
diagnostic and 
follow-up facilities. 
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Gamma photography studies’? have shown 
~~ that a single dose of Colifoam remains in contact 
with the rectal mucosa for several hours. In one of 
these studies’ the foam was seen to reach the 
sigmoid colon in most patients. The second study; 
using a different protocol which included healthy 
subjects, did not confirm this finding but the 
authors concluded: 

"Unquestionably, however, the foam is more 
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C With proctitis and distal ulcerative colitis? T 
Colifoam: hydrocortisone acetate foam , 
supplied in a metered dose dispenser, . 
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rectal foam containing 10% hydrocortisone 
acetate. 
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Haemodynamic effects of splenectomy and vasoligation in 


bilharzial hepatic fibrosis 


S. H. EL MASRI, P B BOULOS, O. H IBRAHIM AND M A HASSAN* 


SUMMARY 

Patients with bilharzial hepatic fibrosis, when compared 
with control subjects, were found to be hypervolaemic as a 
result of increased plasma volume. The estimated hepatic 
blood flow in these patients was not significantly different 
from that of healthy individuals. 

Splenectomy EUR was followed by a drop in 
portal pressure measured through an omental vein at 
operation. The estimated hepatic blood flow, however, 
was not altered by this surgical procedure. The blood 
volume| which was found to correlate with the size of the 
spleen, diminished and so did the plasma volume when 
measured after this operation. 


/ 

BILHARZIAL hepatic fibrosis, although classified as a 
tropical variant of cirrhosis, differs from other types of 
cirrhosis not only in many well-known clinical features 
(1) but,also in the fact that the histological changes are 
more marked in the periportal tissues while the normal 
architecture of the liver parenchyma is maintained. The 
resultant haemodynamic changes are quite distinct from 
those of the western type of Laennec cirrhosis and these 
have been well documented (2). Surgical procedures 
necessary to decompress the portal pressure therefore 
had to be designed along different lines. 

Hassab (3) advocated splenectomy and ligation of the 
left gastric vessels on the lesser curvature of the stomach 
and the abdominal part of the oesophagus as a method 
of splanchnic venous decompression with resultant 
diminished portal blood flow and a fall in portal 
pressure. The associated hypervolaemic state known to 
occur in this liver disease is also corrected. 

The aim of the present study 1s to report the 
haemodynamic changes observed 1n patients with bil- 
harzial hepatic fibrosis before and following the 
Operation. 


Patients and methods 
Studies were perfomed on 33 male patients aged between 16 
and 38 years who presented with bleeding oesophageal varices 
due to bilharzial hepatic fibrosis. Diagnosis was confirmed by 
percutaneous needle biopsy of the liver or by a wedge biopsy of 
the lıver at laparotomy Liver function tests were within normal 
hmits in all subjects and no patient had ascites. The oeso- 
phageal varices were demonstrated by barium swallow and/or 
oesophagoscopy. The presence of collateral venous circulation 
was shown by splenoportography and confirmed at operation 
A group of 26 male subjects acted as controls. These were 
healthy males whose ages ranged between 15 and 40 years and 
who were screened for any evidence of bilharziasis and liver 


Splenic size 
The size of the spleen 1n all patients in this study was measured, 
in centimetres, along the long axis from the costal margin 


Blood volume studies 

The plasma volume and the red cell volume were measured by 
using '?°J-labelled human albumen (4) and sodium chromate 
5!Cr (5) respectively. The whole blood volume was then 
calculated These measurements were carried out in 26 healthy 


subjects and in 26 patients with bilharzial hepatic fibrosis 
before operation at a time when there was no clinical evidence 
of active oesophageal bleeding and were then repeated 20-60 
weeks (mean 29 weeks) postoperatively. 


Intrasplenic pressure 

23 patients splenoportography was performed the day 
before operation and the intrasplenic pressure measured using 
a manometer and expressed in centimetres of saline In this 
group 16 patients also had their blood volumes determined 
preoperatively. 


Hepatic blood flow 

The hepatic blood flow was estimated by a radioisotope 
technique using radioactive gold '?8Au (6) in [5 control 
subjects and in 26 patients preoperatively and 20-60 weeks 
d 29 weeks) after the operation All studies were per- 
ormed in the fasting state. 


Omental vein pressures 

At laparotomy in 10 patients, who also had intrasplenic 
pressure measurements preoperatively, a large omental vein 
was catheterized and the venous pressure measured mano- 
metrically and expressed in centimetres of saline This was 
repeated immediately after completing the operative 
procedure. 


Statistical methods 

Since the data were not normally distributed non-parametric 
statistics were used Significance of differences was assessed by 
the Wilcoxon rank sum test and the relationships were 
examined by the Spearman’s rank sum correlation method 


Results 
The results of blood volume, plasma volume and red cell 
volume studies are depicted in Fig. 1. The whole blood 
volume in patients with bilharzial hepatic fibrosis was 
significantly greater than in normal subjects (P « 0-001) 
and this was associated, as is shown, with greater plasma 
volume (P <0 001), but the red cell volumes tn the two 

oups were not significantly different. Results of the 

lood volume studies before and after operation are 
shown in Fig. 2 There was a significant reduction in 
blood volume (P « 0-05) and plasma volume (P <0 05) 
but there was no change in the red cell volume 

The splenic size measurements, intrasplenic pressures 
and blood volumes obtained before the operation are 
shown in Table I. There was a significant correlation 
between the size of the spleen and the preoperative 
blood volume (n = 26; rs = 0 54, P001). However, 
there was no correlation between the intrasplenic pres- 
sure and the splenic size (n = 23; rs = 0-14). Neither did 
the intrasplenic pressure correlate with the blood 
volume (n = 16; rs = 0-41). 

Values for the intrasplenic pressure before operation 
and the omental vein pressure measured at laparotomy 
just before the start of the operative procedure in 10 
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90 ! (CT BHF (n26 Table I: THE SPLENIC SIZE, INTRASPLENIC 
(n«:26) PRESSURE AND PREOPERATIVE BLOOD VOLUME 
IN PATIENTS WITH BILHARZIAL HEPATIC 
80 Ess] Controls (n=26) « FIBROSIS 
s Spleen size Intrasplenic Blood 
70 Study (cm below pressure volume 
no costal margin) (cmNaCI) '(ml/kg) 
I 5 34 79 7 
geo 2 5 44 58-9 
= 3 10 41 96 3 
> 59 4 8 27 137 9 
> 5 5 46 88 7 
8 6 10 43 1321 
40 7 5 40 83 0 
bo 8 5 42 737 
= 9 14 45 72-6 
E 30 10 7 50 58-3 
11 1] 49 126:2 
12 3 34 72-2 
20 13 9 30 77 1 
14 5 35 50-0 
15 8 37 83-2 
10 16 7 4] — 
17 5 42 Bi 
18 5 50 — 
0 : 19 11 35 — 
Blood Plasma Red cell 20 14 26 — 
volume volume volume 21 4 — 820 
P<0:001 P<0-001 ns. 3 ^ d 
Fig. 1. The plasma, red cells and blood volume in the 74 > un 57.5 
control group and ın the patients preoperatively 25 16 n 83.] 
26 13 — 93-7 
" [ ] BHF preop. (n —26) 27 1] — 101-4 
80 28 8 — 84-7 
29 12 56 106-7 
70 rr 31 17 32 — 
t? 32 5 — 86:3 
2 6 = 33 7 -— 102 0 
E x rs = 0-54, P <00 
50 *,° 
T "e n = 23 n 16 
& P ete t—rs= 014 ns trs = 0-41 n.$————————À 
x ats Data correlated by the Spearman’s rank sum correlation 
SN 30 oe method. 
E oi 
20 ate 
- Table II. THE INTRASPLENIC PRESSURE AND THE 
10 ate OMENTAL VEIN PRESSURE BEFORE 







SPLENECTOMY IN 10 PATIENTS WITH 
BILHARZIAL HEPATIC FIBROSIS 


Blood Plasma Red cell Intrasplenic Omental vein 


Study pressure pressure 

EE IM wm CE: ENaC) 
Fig. 2. The plasma volume, red cell volume and blood ] 410 32-0 
volume in the patients pre- and postoperatively 2 44 0 37.0 
3 36 5 27 0 
subjects are shown in Table II. The omental venous 4 27:0 250 
pressure before splenectomy correlated significantly 5 46 0 380 
with the intrasplenic pressure (rs = 0-9, P 0-001). The 6 34-0 300 
omental venous pressure after operation fell signifi- ü 40-0 35-0 
cantly in all patients (P<0-01), as 1s shown in Fig. 3. S 15 d 
The estimated hepatic blood flow in the control group 10 50-0 32-0 


and in the patients both pre- and postoperatively 1s 
shown in Fig 4. There was no significant difference | r = 09, P«0001————— ———4À 
between the patients and the control group, nor was — ——— — —— — ——————————— 
there any change in the hepatic flow as a result of the Data correlated by the Spearman’s rank sum correlation 
operative procedure method 
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Omental vein pressure (cm saline) 


Preop. Postop. 
nz]0 Uz55 P<00l 


Fig. 3. 'The omental vein pressure before and after operation 
in 10 patients with bilharzial hepatic fibrosis. 


e+ 
* 


C 
* 


. 
erat 0*9 * o e's 


© 9995285 


P7] Controls (n= 15) 

[C] BHF Preop. (n=26) e 
n.s. 

ES] BHF Postop. (n=26) } 


* 
+ 

s 

. 


DIC 


s 
. 
* 


6 es 


* 
LJ 
x" 


NW 
e etes of 


s 
e. 





Estimated hepatic blood flow (ml kg-' min-*) 


e^ 
w 


Fig. 4. The estimated hepatic blood flow ın the control 
group and ın the patents pre- and postoperatively. 


Discussion 
The patients in this study are a homogeneous group and 
were all staged as dps late hepatic bilharziasis 
on the clinical picture of oesophageal variceal bleeding, 
the presence of collateral circulation and splenomegaly. 
It has been reported that patients with bilharzial 
hepatic fibrosis are usually hypervolaemic and this has 
been attributed to the sequestration of an appreciable 
amount of blood in an enlarged spleen (7). This is 
consistent with our finding of a significant correlation 
between the size of the spleen and the blood volume. 
Another factor known to contribute to the hyper- 
volaemia is the presence of collaterals, whether ap- 
parent intra-abdominally or in the retroperitoneal 
space! Cirrhotic patients are known to retain fluid and 
sodium as a result of vasopressin secretion mediated by 
volume-related stimuli, decreased degradation of vaso- 
pressin by the diseased liver (8) and abnormally high 
reabsorption of glomerular filtrate in the proximal 


\ 


) 
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nephron (9). The decrease in blood volume after this 
operation must therefore be due partly to removal of the 
spleen and interruption of the collateral circulation. 
Similar observations were reported by Hassab (10) and 
Nofal et al. (11). 

The pressures measured via an intrasplenic puncture 
or omental vein catheterization are indicative of the 
pressure in the portal vein (12, 13), and we have 
obtained a significant correlation between these two 
methods in this study. Blood volume did not correlate 
with intrasplenic pressure but did correlate with splenic 
size. This suggests that the portal pressure is in- 
dependent of the whole body blood volume which, 
however, must partly be responsible for the splenic 
enlargement. We have shown that splenectomy reduced 
the blood volume, and the clinical observation that the 
spleen regresses following a bout of bleeding may be 
relevant in this context. As has been observed by other 
workers (14, 15, 16), the intrasplenic pressure did not 
correlate with the splenic size, which suggests that the 
splenic size is not solely due to venous congestion from 
back flow as a result of obstruction in the portal 
circulation. Cameron and Bhattacharyya (17) reported 
that infection with ova and perhaps toxic products of 
the parasite and ova plays a major role in the splenic 
enlargement. Splenic enlargement 1s fairly common in 
chronic malaria and most of our patients had repeated 
attacks of malaria. How much this has also contributed 
to the size of the spleen 1s difficult to determine. 

The omental pressure after completion of the opera- 
tion 1s a reflection of a similar drop in the portal 
pressure. This, however, should be interpreted with 
caution as these operative measurements are affected by 
the anaesthetic, blood loss, position of the patient and 
duration of the operation. In order to find out whether 
this drop in portal pressure is maintained, measure- 
ments should be repeated somewhile after the opera- 
tion. This has been done by Hassab (18), but in only 5 
patients, and he concluded that these patients main- 
tained the initial drop in portal pressure, which he 
attnbuted to diminution of the portal blood volume. 

Buharzial hepatic fibrosis ıs characterized by pre- 
sinusoidal venous obstruction, with total liver blood 
flow which remains within normal limits (19). The 
blockage to portal flow is compensated for by arteriali- 
zation of the liver (20, 21), maintained blood flow and 
parenchymal cell perfusion. This may explain why the 
estimated hepatic blood flow in our patients with 
bilharzial fibrosis was not different from that 1n normal 
individuals and was unaffected by the operation 

Accordingly, portacaval anastomosis could also be 
an ideal operation for the treatment of portal hyperten- 
sion in this group of patients. However, with the 
relatively higher postoperative mortality, risk of pul- 
monary infestation and difficulty in maintaining 
patients on a special dietary and antibiotic regimen to 
avoid encephalopathy (22), splenectomy and vasolig- 
ation stands as an attractive alternative procedure. 
Warren et al. (23), however, found that although these 
patients had excellent liver function before surgery, 
after portacaval shunt their liver function tests became 
abnormal and a large proportion developed chronic 
portal systemic encephalopathy. 
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Asymptomatic hyperparathyroidism: an assessment of 


operative intervention 


ded: GRAHAM, P. E. HARDING, L. L. HOARE, D. W. THOMAS AND P. H. WISE* 


SUMMARY 

The incidental finding of hypercalcaemia during multi- 
channel screening was the initiating event in 33 (45 per 
cent) of 79 consecutive cases of surgically treated primary 
hyperparathyroidism. This subgroup was asymptomatic 
as defined. Although significant biochemical differences 
existed between symptomatic and asymptomatic cases, a 
rangelof metabolic indices of bone turnover fell postopera- 
tively, in almost all asymptomatic subjects, although 
initially abnormal in only 35 per cent Achievement of 
normocalcaemua was significantly surgeon-dependent. 


THE diagnosis of primary hyperparathyroidism 
(HPTH) has become commonplace since the introduc- 
tion of routine multiple biochemical analysis (1, 2) 
Many of these patients do not have any clinical features 
of the disease. The decision to operate on such patients 
must be based on an estimate of msks and benefits 
involved. This study investigates the extent of sub- 
clinical disease present in such ‘asymptomatic’ patients 
and the changes following parathyroid surgery The 
results are presented together with an assessment of 
overall surgical morbidity in a series of patients with 
HPTH, and makes a case for the active treatment of 
asymptomatic disease under specified conditions. 


Patients and methods 
Between 1969 and 1976 a total of 79 patients underwent neck 
exploration for a provisional diagnosis of HPTH, OE 
assessment in a metabolic ward as detailed below. At o 
tion, Bepathyreud pathology was found ın 72 cases (9 
cent 

rty-three of these subjects (45 per cent) were identified as 
hypercalcaemic as a result of multichannel biochemical screen- 
ing for a clearly unrelated condition. Ín addition, they satisfied 
the following criteria of ‘asymptomatic’ HPTH as defined by 
the Mayo Clinic group (3) mean serum calcium « 2:8 mmol/l, 
no radiological evidence of bone disease, creatinine clearance 
> 60 ml/min; no renal calculi, peptic ulceration or pancreatitis 

The remaining 39 subjects, including 19 (40 per cent) with 
renal calculi, 6 (8 5 per cent) with radiological bone disease 
(including 2 with severe diffuse Osteoporosis), are referred to as 
‘symptomatic’ 

Forty-seven of the patients with successful explorations were 
seen before 1974, and of these 41 patients in whom it proved 
feasible underwent follow-up metabolic studies at a mean 
interval of 2 years postoperatively. 

Seventeen of these 4] patients were asymptomatic and 24 
symptomatic 


l 

Metabolic studies 

Patients were given a 5 mmol calcium, gelatin-free diet for 5 
days before and 2 days during observation on a metabolic 
ward. Non-stasis blood was taken in the fasting state, and 
serum cakium, phosphate, chloride, bicarbonate concen- 
trations and alkaline Bhosohiatuse activity were determined by 
Technicon multichannel analysers (SMA 6/60 and 12/60). 
Serum magnesium was assayed by atomic absorption. Tubular 
reabsorption of phosphate (4), strontium space (5), 24 hour 
urinary hydroxyproline excretion (6), creatinine clearance, 
urinary calcium and magnesium excretion were determined, as 
was the metacarpal cortical index (7), extending assessment to 
the middle three digits of each hand. Radiographs of the skull, 


chest, abdomen and pelvis were obtained in most patients. 
Preoperatively other causes of hypercalcaemia were excluded 
by careful clinical assessment, routine haematology and 
thyroid function testing Investigations such as serum protein 
electrophoresis, intravenous pyelography and barium studies 
were performed when clinically indicated. 

Data were evaluated by Student's ¢ test, paired where 
possible, and by y? analysis and Fisher's exact test where 
appropriate. 


Surgical technique 

A standard thyroid collar incision was made with separation of 
the strap muscles. The surgeon sought to identify all four 
parathyroid glands by macroscopic assessment of fascial 
planes, tissue colour and blood supply. Initially, if an adenoma 
was identified, it was removed and the remaining identified 
glands biopsied. 1f more than one gland was enlarged, then 
three and a half glands were removed After March 1975, 
because of a high rate ot hypoparathyroidism, adenomas were 
removed and the remaining glands were merely identified and 
marked with silver clips en more than one gland was 
enlarged (presumptive hyperplasia) two whole glands were 
removed together with of each remaining gland. 


Results 

Surgical results 

In the overall series of 72 histologically confirmed cases, 
61 (84 per cent) patients with adenoma and 11 (5 per 
cent) patients vith hyperplasia were identified. Of the 7 
patients with negative exploration, 2 became normocal- 
caemic postoperatively. A further 2 patients underwent 
mediastinal exploration with negative results sub- 
sequently a high left cervical adenoma was removed 
from both patients. Parathyroid pathology was found in 
64 of 67 operations (96 per cent) performed by one 
principal surgeon, as compared with 8 of 12 operations 
(67 per cent) performed by 5 other surgeons (P «0-05, 
Fisher's exact test). Operative complications were in- 
frequent and associated with readily identifiable risk 
factors: 2 of 4 patients with. wound infection were 
diabetic, 4 of 5 patients with postoperative arthropathy 
had either preoperative hyperuricaemia or chondrocal- 
cinosis, and 2 respiratory infections developed in 
patients with obstructive airways disease. 


Serum calcium at follow-up 

Of the 7 patients in whom one or more neck explora- 
tions revealed no pathology, 2 became normocal- 
caemic. Of the 72 patients 1n whom adenomas were 
found and removed, 3 remain hypercalcaemic, of whom 
2 have histological hyperplasia. No patient who was 
notmocalcaemic postoperatively became hypercal- 
caemic later (follow-up 3 months to 7 years) The 
incidence of persistent hypercalcaemia appeared higher 
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Table I:-PRE- AND POSTOPERATIVE VARIABLES IN SYMPTOMATIC AND ASYMPTOMATIC 


HYPERPARATHYROIDISM : 
Asymptomatic (n = 17) Symptomatic (n = 24) 
: Reference Preop Postop. Preop. Postop 
Investigations range (mean s d.) (mean 4 s.d ) P (mean tsd) (mean s.d) P 
serum calcium (2 2-2 55 271-008 2234x008 «0001 2943-026 225-01 «: 0-001 
mmol/l) 
Serum phosphate (0 80—1-35 089-015 111x016 | «0-005 0844-014 113x025 «0-001 
mmol/l) 
24 h urinary («5 mmol/d) 83126 35-409 « 0-005 8845 4-3+29 « 0 001 
cium 
24 h urinary — 2284-89 15047-1 « 0-005 2784173 148454 « 0-005 
phosphate 
24 h urinary (1:2-54 2:806 37412 <0 025 3313 42+18 > 0-05 
magnesium mmol/d 
Tubular reabsorption (>85%) 76:4 12 824-498 «0-05 74 58-7 86-0 Fr 76 « 0 01 
of phosphate 
Serum magnesium (07-09 084+007 089+008 ns 0-83-F026 | 084046 n.s. 
mmol/l) 
Serum alkaline («110 1.u /I) 70 4- 33 50 0424 « 0-005 117+46 70+245 «0005 
phosphatase 
Strontium space ( «18 plasma 161-50 1303-7 <0-005 164+56 13+3-38 | «0 005 
units) 
Total 24 h («330 mmol/ 290+ 102 150+ 68 <0 005 550+ 176 1601170 — «0-001 
urinary hydroxy- 24 h) 
proline 
Cortical index 0-100016 010+0018 n.s 0-103+0015 0101 +0025 ns. 
E Symptomatic Asymptomatic 
Symptomatic Asymptomatic 


Serum alkaline phosphatase u/i (mean+s.e. mean) 





.Preop. 


Postop. Preop. 


Postop. 


Fig. 1. Postoperative changes 1n serum alkaline phosphatase 
in symptomatic and asymptomatic hyperparathyroidism 


in patients with asymptomatic disease 39 12 per cent) 
than in those who were symptomatic (2/39: 6 per cent), 
but the difference was not significant = 1-1, 
P = 0-1). Permanent hypocalcaemia (requiring replace- 
ment therapy for more than 1 year postoperatively 
occurred in 6 patients (8 per cent), and was more 


common in those patients with histological hyperplasia 


Strontium space plasma units (mean s.e. mean) 





Preop. 


Postop.  Preop. Postop. 
Fig. 2. Postoperative changes in strontium space in 


symptomatic and asymptomatic hyperparathyroidism. 


(27 per cent). Of the 3 patients (5 per cent) with a single 
adenoma who became permanently hypocalcaemic, 2 
had normal parathyroid tissue identified and the third 
had all remaining glands biopsied. There was no 
difference in the incidence of hypocalcaemia between 
the asymptomatic (9 per cent) and the symptomatic (8 
per cent) patients. 


H 


Symptomatic Asymptomatic 


24 hour urinary hydroxyproline (meant s.e. mean) 





Preop. 


Preop. Postop. Postop. 
Fig. 3. Postoperative changes ın urinary hydroxyproline 
excretion in pee and asymptomatic 

m. 


hyperparathyroi 


| 

Metabolic studies 

The results of preoperative and postoperative studies 
for thé group of 17 asymptomatic and 24 symptomatic 
patients are presented in Table I and Figs. 1—3. In 
comparing preoperative parameters, serum calcium 
(P = 0-005) and urinary hydroxyproline (P = 0-01) 
excretion were significantly higher in the symptomatic 
group. Nevertheless, a high prevalence of abnormal 
parameters of bone turnover was found 
in the asymptomatic group: elevated hydroxy- 
proline excretion in 7/12 (58 per cent), elevated stron- 
tium space in 3/14 (21 per cent) and elevated serum 
alkaline phosphatase in 2/17 (12 per cent). Urinary 
calcium excretion significantly exceeded calcium intake 
of 5 mmol/d in both groups of patients. 

In assessing Sic de. it was found that 22 per 
cent of values in the asymptomatic cases were at or 
below the tenth centile, usin 
distribution of Exton-Smuth et al. (7), compared with 55 
per cent in the symptomatic group. Although suggesting 
more demineralization of bone in the symptomatic 
group, this difference was not significant. The insignific- 
antly lower absolute values for cortical index calculated 
for the asymptomatic group (Table I) reflect only the 
PP of females in this group 

e changes following correction of HPTH are 
illustrated for serum alkaline phosphatase (Fig 1), 
strontium space (Fig. 2) and hydroxyproline excretion 
(Fig. 3) and are listed for the other parameters ın Table I. 
In both symptomatic and asymptomatic patients there 
was ajhighly significant reduction in all parameters of 
bone lubet ollowing operation, and mean urinary 
calcium excretion became less than the dietary intake of 
5 mmol/d, although still exceeding this figure ın 6 cases. 


the sex/age-adjusted. 
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Urinary magnesium excretion rose significantly only in 
the asymptomatic group 


Discussion 
In the present study it was found that a confident 
diagnosis of hyperparathyroidism could be made by 
careful clinical and laboratory exclusion of other causes 
of Aes, hypercalcaemia. Measurements of various 
biochemi oe including tubular reabsorp- 
tion of phosphate, serum alkaline phosphatase activity, 
urinary hydroxyproline or calcium excretion and stron- 
tium space, although useful in analytical studies of this 
type, were not helpful 1n reaching the initial diagnosis, 
and are practically irrelevant in determining the treat- 
ment philosophy in an individual patient. 

though serum parathyroid hormone estimation 
and preoperative localization techniques were not used, 
a surgeon experienced in parathyroid exploration suc- 
ceeded in finding abnormal parathyroid glands in 96 per 
cent of referred patients (in contrast to a group of five 
less experienced surgeons) This compares favourably 
with other series where a wide range of preoperative 
diagnostic methods was used (8, 9, 10) and suggests that 
operative "d and expertise are of major impor- 
tance in defining a treatment philosophy in a given 
hospital or centre. 

This study demonstrates that asymptomatic cases 
form a major component of all cases of hyperpara- 
thyroidism in a population where routine multichannel 
biochemical analysis is prevalent. Such patients have a 
prevalence of accelerated bone turnover (as manifest by 
elevated strontium space, alkaline phosphatase activity 
and urinary hydroxyproline) which 1s only slightly less 
than symptomatic patients. Furthermore, 16 of the 17 
asymptomatic patients were in negative calcium balance 
(urinary calcium > dietary eee? It is possible that 
they were maintaining calcium balance on their home 
diet; however, this appears unlikely in view of the 
substantially lower urinary calcium excretion rates 
(3 5+0-9 mmol/d) found under identical conditions in 
the postoperative study. 

The postoperative normalization of all parameters of 
bone turnover in the asymptomatic group provides . 
additional evidence of the metabolic significance of the 
mild hypercalcaemia seen in this group of patients 

Other studies have demonstrated bone loss in 
asymptomatic HPTH; in a small senes Kaplan and 
his colleagues (11) demonstrated an excess of urinary 
calcium excretion over absorbed calcium in 3 out of 6 
cases, with 4 having bone density, as determined by ! ^?I- 
photon absorption less than the fourth centile With the 
same method, Forland et al. (12) and Tougaard et al. 
(13) have demonstrated bone mineral content to be 
significantly reduced in asymptomatic cases compared 
with matched controls; in the latter study, bone minera- 
lization as assessed by phosphorus : hydroxyproline 
ratio on bone biopsy was also reduced Using X-ray 
spectrophotometry, Dalen and Hjern (14) recently 
demonstrated a rise 1n ulnar bone density I year after 
surgical correction of HPTH. Hossain et al. (15) showed 
that the incidence of osteoporosis was increased in 
postmenopausal females with HPTH and that para- 
thyroid hormone probably plays a permissive role in the 
oesteoporosis of euparathyroid patients 

The presently available evidence from this and pre- 
vious studies (16) suggests that patients with asympto- 
matic HPTH are losing bone and are at risk of 
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developing osteoporosis in the long term. Therefore, 
patients with incidentally discovered hyperparathyroid- 
ism should be seriously considered for neck exploration 
if a surgeon who is experienced in parathyroid surgery is 
available. 
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Graduated, static, external compression of the lower limb: 


a physiological assessment 
D. LAWRENCE AND V. V. KAKKAR* 


SUMMARY 

A five-chambered pneumatic vinyl sleeve was used to 
determine the optimum pressure range of graduated, 
static, external compression of the lower limb, which 
would .be most beneficial in increasing deep venous 
velocity. 

The effects of four different ranges of pressure upon 
deep venous velocity (technetium-99), calf muscle blood 
flow (xenon-133) and subcutaneous tissue flow (sodium- 
24) were measured in recumbent patients. 

The pressure range 18, 14, 8, 10, 8 mmHg produced a 
significant increase in mean deep venous velocity 
(P «0-02) without any consequent impairment of either 
calf muscle blood flow or subcutaneous tissue flow. A 
higher pressure range of 30, 26, 14, 18, 12 mmHg also 
produced an increase in mean deep venous velocity, but 
caused'a significant impairment of calf subcutaneous 
tissue flow. 


SEVERAL methods of prophylaxis of proved effectiveness 
against postoperative venous thromboembolism are 
currently available (1, 2,3). However, low doses of 
‘ heparin, 1ntravenous dextran or intermittent pneumatic 
leg compression during surgery are all unsuitable for all 
categories of patient for varying reasons. Graduated, 
external, static compression 1n the form of tailored 
elastic stockings, if effective in increasing deep venous 
velocity, may i a worthwhile additional technique. 

To achieve maximal increase in deep venous velocity 
with a decrease in pooling of blood in the calf veins, 
external static compression should exert a gradient of 
pressure, highest in the ankle region and lowest in the 
upper thigh, therefore avoiding the relative tourniquet 
effect produced by applying equal pressure throughout 
the lower limb (4). 

It is apparent that there 1s an upper limit to which 
external compression can be applied before significant 
reduction of blood flow into the limb occurs (5-8). It 
was the aim of this study to determine the range of 
graduated pressure which would produce the maximum 
increase 1n deep venous velocity without subsequent 
impairment of tissue flow. 

A comparative study of the effects of below-knee 
compression and whole limb compression upon deep 
venous velocity was also carried out. 


Materials and methods 

A five-chambered, pneumatic vinyl sleeve, available in seven 
sizes, was used for whole leg compression, and a two- 
chambered sleeve in three sizes for the below-knee compres- 
sion. The correct size of sleeve for each patient was determined 
by measuring the circumference of the thigh at the gluteal fold 
and the length from this point to the lateral malleolus. For the 
below-knee sleeves the circumference at the tibial tuberosity 
and the distance from this point to the lateral malleolus were 
measured After wrapping the sleeve around the limb, each 
chamber was connected via a three-way tap to a calibrated 
water manometer and a source of compressed air When 
applied to the limb, the chambers corresponded to the regions 
of the ankle, calf, knee, lower thigh and upper thigh. The 


pressure exerted in each chamber of the sleeve was pre- 
determined by filling each of the reservoirs of the water 
manometer to the required level A similar system was used by 
Sigel et al. (4) who used ultrasound to determine deep venous 
velocity. 

Measurements were taken using three ranges of whole limb 
compression and one range of below-knee compression in 
addition to the baseline readings where no pressure was applied 
(Table I). Each patent was studied in a 15° foot-down 
inclination, since previous ultrasound studies had suggested 
that the venous velocity in the femoral vein in thus position bore 
the closest relationship to the velocity of blood ın the femoral 
vein in patients confined to bed. Each patient was allowed to 
rest quietly in this position for 30 min prior to any measure- 
ments being taken. All patients were informed volunteers 
without overt occlusive vascular disease 


Table I: PRESSURE RANGES (mmHg) EMPLOYED 


Lower Upper 

Ankle Calf Knee thigh thigh 
0 0 0 0 0 
10 8 4 4 2 
18 14 8 10 8 
30 24 14 18 12 
18 14 — — — 


Deep venous velocity 

This was determined by measuring the time taken for a bolus of 
technetrum-99 to travel from the injection site in a dorsal foot 
vein to a 5-cm scintillation counter placed over the femoral vein 
in the femoral triangle. 

A pear hid as ven cuff placed just proximal to the malleoli 
was inflated to 80 mmHg to ensure that the isotope was 
directed into the deep venous system. Approximately 0 5 mCi 
of technetium-99 in | ml of normal saline was injected as 
quickly as possible. 

Velocity was determined at zero pressure, with below-knee 
compression (18-14 mmHg) and with whole limb compression 
at 18-8 mmHg and 30-12 mmHg. Twenty-seven patients were 
studied, their mean age was 59 6 years 


Calf muscle blood flow 
Calf muscle blood flow was determined by measuring the 
clearance of the inert gas xenon-133, using the technique of 
Lassen et al. (9). Approximately 50 pCi of xenon-133 1n 0 I ml 
of normal saline were injected by a strict anaerobic technique 
into the calf muscle and the rate of clearance determined using 
a scintillation counter placed over this site Counts were taken 
for 10 s every minute for 5 min Measurements were taken at 
zero pressure and with whole limb pressure settings of 
10-2 mmHg, 18-8 mmHg and 30-12 mmHg Muscle blood 
flow was expressed in ml 100 g^! mi^! 
Twenty-four patients were studied in two groups. Ten 

rode. (mean age 61:2 years) were studied using 0, 
0-2 mmHg and 18-8 mmHg ranges, and a further 14 patients 
mean age 60 | years) were studied using 0, 18-8 mmHg and 
0-12 mmHg ranges 


Subcutaneous tissue flow 
Subcutaneous tissue flow was determined by the clearance 
from the subcutaneous space of an injection of 0 1 pCi of 
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sodium-24 1n 0 1 ml of saline. The rate of clearance of the 
isotope was determined by a scintillation counter attached to a 
ratemeter. Clearance was expressed as a percentage reduction, 
per minute, of the onginal count 

Twelve patients (mean age 58 4 years) were studied using 
pressure range 0, 10-2 mmHg and 18-8 mmHg and a further 

DE qn (mean age 599 years) were studied using 0, 
mmHg and 30-12 mmHg. 
ie s t test was used for statistical analysis 


Results 

Venous velocity 

Of the 27 patients included in this part of the study, 13 
- took part in a comparative assessment of below- 
knee compression (18-14 mmHg) and whole hmb 
compression (18-8 mmHg). Both below-knee com- 
pression (2-9 -- D:5 em/s) and whole limb compres- 
sion (3-5 2-1 cm/s) produced a significant increase 
- (P 0-02) in the mean deep venous velocity when 
compared with resting values (1:.9--0-8 cm/s). The 
increase in velocity produced by whole limb compres- 
sion, however, was not significantly greater than that 
produced by below-knee compression. 

When two ranges of whole limb compression 
(18-8 mmHg and 30-12 mmHg) were compared in a 
further group of 14 patients, there was again a signifi- 
cant increase in mean velocity over resting values 
However, there was no significant difference between 
the intermediate (3:54 1:6 cm/s) and the highest pres- 
sure range (3:6 4- 2-0 cm/s) Whereas all patients had an 
increase in velocity when the intermediate pressure 
range was used, there were 4 patients who had a decrease 
in velocity when the highest pressure range was used 


Muscle blood flow 

When compared with resting levels, both the low 
(10-2 mmHg) and the intermediate pressure ranges 
produced increases in muscle blood flow 
(ml 100 g7! min t), Le, 09+03; 1:64+0°5 and 
2-2 +0 5 respectively. There was no significant further 
change in muscle blood flow when the highest pressure 
range (18-8 mmHg) was used (2-6 4- 0-8). 


Subcutaneous tissue flow 

Mean subcutaneous tissue flow (expressed as percentage 
clearance of 1sotope/min) was 2-5 + 1-0 at rest; 29 - 1:2 
at low pressure and 3-44 1:2 at the intermediate pres- 
sure (P«0-05; <Q-02). In the second group of 10 
patients mean flow was 1:5+0 5 at rest and 2-6 4- 0:6 at 
intermediate pressure. At the highest pressure range 
flow was significantly reduced to 1:9408 (P «0-05), 
although this was still above the resting value. 


Discussion 

Although the precise aetiological mechanisms of post- 
operative deep venous thrombosis remain unknown, it 
is generally accepted that a decrease ın venous velocity 
with an increase in pooling of blood in the calf veins are 
important factors. Since external compression effec- 
tively decreases the ovérall cross-sectional area of the 
venous system of the lower lumb and therefore increases 
linear velocity of blood (10), there are good theoretical 
reasons for supposing that this should be an effective 
method of prophylaxis. 

However, there have been conflicting reports upon 
the efficacy of external compression in the prevention of 
postoperative deep venous thrombosis Rosengarten 
(11).and Browse (12) could find no benefit when a 
tubular elastic support was used (Tubigrip), but 


f 


Holford (13) and Scurr (14) both reported a reduction of 
postoperative deep venous thrombosis when using a: 
tailored elastic stocking which provided static graded 
compression. 

Litter (6) has shown that a pressure of 15 mmHg 
decreases the cross-sectional area of the venous system 
by about 20 per cent and therefore causes a fivefold 
increase in deep venous velocity. In the same study he 
also found that substantially higher pressures did not 
lead to any further increase in velocity, but merely to a 
decrease in blood flow into the limb. 

The results from the present study lend support » 
these views. Using a pressure profile of 18- Sami 
there was a mean increase in deep venous velocity of 
about 75 per cent when tone with resting values 
and no patient had a reduction of velocity. When the 
higher pressure profile (30-12 mmHg) was used, al- 
though there was a mean increase of deep venous 
velocity of about 80 per cent when compared with 
resting values, 4 patients (25 per cent) had a reduction of 
deep venous velocity. None of these patients had overt 
arterial disease. Sigel et al. (4), using an ultrasound 
technique, reported that 1 out of 10 patients had a 


- decreased rate of flow with high external pressure. The 


exact cause of this phenomenon is not known. 
Meyerowitz (15), using elastic stockings exerting ap- 
proximately 10 mmHg pressure uniformly to the lower 
leg, was also able to demonstrate a significant increase in 
deep venous velocity by an isotopic technique. 

When pressure was applied solely to the below-knee 
segment of the lower limb (18-14 mmHg) there was also 
a significant increase in deep venous velocity over 
resting values. However, there was no significant further 
increase in deep venous velocity when whole limb 
compression was applied (18-8 mmHg). This would 
appear to suggest that compression of the limb below 
the knee contributes most to the increase of velocity of 
blood in the femoral vein 

Clearance of the inert gas xenon-133 has been de- 
monstrated to be a reliable and reproducible technique 
for the.measurement of muscle blood flow (9). In this 
study, mean muscle blood flow, as determined by this 
method, was not impaired by any of the pressure ranges 
emploved. However, there were three patients who 
suffered a marked reduction in muscle blood flow at the 
highest pressure range. Cam ano pu et al. (8), using a 
similar technique, also found that external pressure 
above 30 mmHg reduced muscle blood flow in some 
patients. 

Sodium-24 has been used extensively for the measure- 
ment of tissue flow since the work of Kety (16), and its 
reliability and reproducibility are established. In this 
study, sodium-24 clearance from the subcutaneous 
tissues was found to be significantly impaired by the 
highest pressure range, whereas the low and inter- 
mediate ranges produced an increase in clearance. 
Chant (17), also using sodium-24, determined the effect 
of posture, exercise and bandage pressure on sub- 
cutaneous tissue flow 1n the leg. He found that low 
bandage pressure increased tissue flow, but that 1f 
pressure exceeded 20 mmHg then tissue flow was 
decreased. 

This reduction of tissue flow is probably due to a 
reduction in the number of open capillaries available for 
transport of the isotope away from the injection site. 

Conclusions drawn from studies which employ in- 
direct measurements of subcutaneous tissue flow and 
calf muscle blood flow must be viewed with caution. 


However, we feel that this study has demonstrated that 
in the, recumbent patient static, graduated, external 
compression of approximately 20 mmHg at the ankle 
reducing to about 10 mmHg in the upper thigh produces 
substantial increases in deep venous velocity—up to 75 
per cent above resting levels. However, if the pressure 
employed is significantly greater than this and 
approaches 30 mmHg in the calf it may lead to a 
progressive fall in subcutaneous tissue flow and in some 
patients will also cause a reduction 1n deep venous 
velocity. 

The purpose of this study was to determine some 
basic ! physiological measurements, with regard to 
graduated external pressure. Clinical trials will de- 
termine whether static, graduated external pressure 
proves effective in reducing the incidence of venous 
thromboembolism. 
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How long do compression bandages maintain their 


pressure during ambulatory treatment of varicose veins? 
T. B. RAJ, M. GODDARD AND G. S. MAKIN* 


SUMMARY 

Compression bandages are normally applied for 6 weeks 
after sclerotherapy. The changes in pressure exerted by 
such bandages have been measured over 8 h. The results 
show that different surgeons applied bandages over a wide 
range of pressures but the range for each individual 
surgeon was surprisingly narrow. The pressure falls with 
time and approaches zero at 6—8 h of normal activity by 
the subject, but more slowly if the knee and ankle joints 
are excluded from the bandage. The initial pressures were 
higher when STD compression pads were used, although 
the rate at which the pressure fell was the same 


THE success of injection sclerotherapy for the treatment 
of varicose veins 1s believed to depend upon the 
maintenance of continuous compression over the in- 
jected veins. Fegan (1) and Hobbs (2) placed con- 
siderable emphasis on maintaining compression for at 
least 6 weeks. Patients usually have their bandages 
reapplied three or four times during the 6 weeks, and the 
assumption is made that this is adequate to ensure 
continuous and effective compression. Fegan (1) has 
shown that recanalization readily occurs after a chemi- 
cal thrombophlebitis, but is less likely if fibrosis occurs 
in the veins. In order to achieve this prolonged compres- 
sion it is necessary to keep the vein collapsed. Fentem et 
al. (3) have emphasized the wide range of pressure 
(20 mmHg-100 mmHg) over which various surgeons 
apply compression bandages. The pressures exerted 
during routine bandaging and the duration for which 
effective compression is maintained have been 
measured. 


Patients and methods 
The study was carried out on 40 volunteers of medium build 
who were either members of the medical and paramedical staff 
or patients admitted for varicose vein operations The 40 
subjects were divided into groups of 10. 

Group I Bandages applied to the whole leg from the toe to 
the groin. 

Group II: Bandages applied over STD compression pads to 
the whole leg. 

Group HI Bandages applied between the ankle and the knee 
Joints 
rene IV Similar to group III but compression pads were 


The bandages used were Crevic crépe (BPC flat type) made 
up of 100 per cent cotton (warp) and fibrospun rayon (weft); 
either two 15cm bendàses (length 45m) or two 10cm 
bandages (length 4-5 m) were used The STD compression pad 
was made of polyester foam and had a width of 5cm and 
thickness of 4A cm It was triangular in cross-section 


Measurement of compression 

The pressure was measured by a system which consisted of (a) a 
pressure sensor, M a tap manifold and a pressure transducer 
and (o a digital voltmeter (Fig 1) The pressure sensor was an 
envelope made from two rectangles of PVC sealed along the 
four edges and filled with a small volume of water. A fine nylon 
tube sealed to one corner of the bag transmitted the pressure via 
a tap manifold to an electrical transducer (Druck PDCR 75). 
The pressure was displayed in mmHg on a direct reading digital 





Pressure 


20 ml syringe Manifold tap bidnsdicón Digital voltmeter 


Fig. 1. The set-up for pressure measurement 
\ 


voltmeter (Druck DPI 200) Two different sizes of envelo 
were used—6 x 6 cm and 4 x 4 cm. The larger bag contained 4 
volume of 3 0-3-5 ml and the smaller 1-5—-2-0 m! of water. 
These volumes had been determined previously by measuring 
the range of contained volumes over wich the pressure 
co nded to the pressure applied by a sphygmomanometer 
cuff. Care was taken to exclude aur bubbles in filling the tubing 
and envelope and it was found useful to test for the presence of 
air bubbles or leaks by placing each envelope under an inflated 
sphygmomanometer cuff, and checking that the expected 
compression could be recorded 


Techn of bandaging 

The technique of bandaging was constant throughout the study 
and was the one routinely used in the Varicose Vein Clinic of 
the Nottingham General EDI For the wholeleg two 15 cm 
bandages were evenly applied in a step-ladder pattern and each 
turn overlapped by half the previous turn. For below-knee 
bandaging two 10 cm bandages were evenly applied between 
the joints in as many layers as possible Strips of 1 in (2 5 cm) 
adhesive tape were applied to prevent slipping A length of 
Tubigrip was then applied to cover the whole length of the 
bandage. The bandaging and the pressure recording were done 
by the same surgeon. 


The study 
Four sites were arbitrarily chosen for the monitoring of the 
pressure and were constant erie eer the study. The sites 
were 5 cm above the medial malleolus (AKL), 5 cm below the 
joint line of the knee (BK), 5 cm above the joint line of the knee 
(AK) and mid-thigh ( along the course of the internal 
saphenous vein (Ps. I). The pressure sensors were placed at the 
chosen sites and secured with adhesive tape along the edges 
The zero reading of the pressure sensors was then taken and 
the bandages applied In groups II and IV the foam pad was 
placed over the sensors and the bandage applied over it 
Immediately after bandaging the initial pressure was recorded 
and then recordings were made every 2 h for up to 8 h, the 
subject lying supine during recording. In groups III and IV the 
change in pressure was recorded at only one point, midway 
between the ankle and the knee joints No further measure- 
ments were taken when the pressure fell to 10 mmHg Each 
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Table I: PRESSURE ATTAINED ON A SINGLE 
VOLUNTEER (SERIES 1) 


| Surgeon | Surgeon 2 Surgeon 3 Surgeon 4 


| 
Ankle 262134 2330-40 208440 484440 
Below-knee 28:756 303445 233462 42:1+6-0 
Aboveknee 226453 224428 198-53 3844+20 
Mid-thigh 181-34 185422 181460 275440 


Surgeon 1, consultant; 2, registrar; 3, non-consultant; 4, senior 
regis 
| 


| 
Table II: PRESSURE ATTAINED IN 10 PATIENTS 
(SERIES 2) 

! Surgeon | Surgeon.2 Surgeon 3 Surgeon 4 


Ankle | 261435 305-70 186-60 417.70 
Below-knee 30-0440 2854-80 200438 384420 
Abovelknee 200+8-0 26-72-78 1404-30 32060 


xar 232460 209460 125r40 292170 


Surgeon |, consultant; 2, registrar, 3, non-consultant; 4, senior 
registrar 


: Table ux CHANGE IN BANDAGE PRESSURE WITH 


TIME. IN THE FOUR GROUPS 
Group I Whole leg bandage without foam 
Oh 2h 4 


h 6h 
Ankle’ 3054-70 184460 124469 762443 
Below-knee 281280 184460 117441 79435 
Aboveknee 267+79 164469 81470 47467 
Mid-thigh 237462 116450 5345-7 15431 


4 


Group | T: Whole leg bandage with foam 
0h 2h 


4h 6h 

Ankle’ 470+9-9 300496 232+80 13-3454 
Below-knee 50-0+79 33:84+9-0 28:9+96 209497 
Above-knee 384-60 206r65 1514590 124440 
Mid-thigh- 3016-71 184-40 10:6+7:0  Á 21:20 
Group HI Below-knee bandage excluding the joints without 
foam | 

0h 2h 4h 6h 8h 


6614172. 554414-0 380-60 3061433 2594+40 
Group IV: Below-knee bandage excluding the joints with foam 
Òh 2h 4h 6h 8h 


701148 6624100 444470 391456 178432 


 P«0:001 (0h v 8h). 


subject was asked to carry on his normal activities during the 
period of study At the end of the experiment the pressure 
Sensor ps again checked for accuracy. 

Reproducibility of bandaging pressure 

In another related study four surgeons (one consultant, one 
Senior trar and two registrars) were each asked to repeat 
the bandaging on a volunteer ten times, the pressure being 
recorded at the four sites on each occasion (series 1). The mean 
and range of pressure were then determined This was then 
compared with the compression achieved by the same surgeons 
on patients following stripping of varicose veins (series 2) 


Results 
The mean bandaging pressures achieved by the four 
surgeons on a volunteer subject are shown 1n Table I 
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Fig. 2. Pressure change over 6 h at the ankle m groups I 
and II n = 10 in each group, P «0 001 


When this is compared with the pressures achieved by 
the surgeons during routine bandaging of the patients 
undergoing stripping of varicose veins (series 2) shown 
in Table H it is not significantly different The pressures 
were usually higher at the ankle and gradually decreased 
towards the thigh, except in the case of surgeon 1 whose 
results consistently showed higher pressure below the 
knee than at the ankle. 

Table III shows the mean initial pressures (+s.d ) in 
the four groups and the readings at 2, 4, 6 and 8 h. In 

oups I and II again the values show a gradual decrease 
rom the ankle towards the thigh. The use of STD 
compression pads raised the initial pressure by about 
40—50 per cent. Groups HI and IV recorded high initial 
pressures between 60 and 70 mmHg and the STD 
compression pads made no difference to the initial 
pressure. However, if the pressures at 2, 4 and 6 h are 
ry iD between the groups, the STD compression 
pad helps to maintain higher pressure in group IV In all 
the four groups the initial pressure was not maintained 
and measurements at 2, 4, 6 and 8 h showed a progress- 
ive decline, although no linear relationship could be 
demonstrated ın the individual patients. The graphical 
representation of pressure change at one site (ankle) 
demonstrates that there 1s a fall in pressure in every case 
(Fig. 2) This was true at other sites also. At 6 h the 
pressure was 40—60 per cent of the initial value. The 
difference in pressure was statistically significant 
(P « 0:001) in each individual subject 

When both Joints were excluded the fall in pressure 
was much slower and at 8 h was still 15-25 mmHg. 


Discussion 

Fentem et al. (3) first described the technique of 
measuring bandage pressures. It has been proved 
possible to adapt the method so that the sensor can be 
left in place to obtain repeated measurements of the 
pressure and yet not interfere with the subject's ability to 
walk and engage in physical activity. This has not 
previously proved possible. In the same study it was 
shown that surgeons apply bandages over a wide range 
of pressures. Our study confirmed this but, in addition, 
we found that the four surgeons who took part each 
achieved surprisingly consistent bandaging pressures, 
especially if the surgeon was routinely engaged in 
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treating varicose veins. With practice the tension ex- 
erted by the surgeon becomes uniform. The higher 
pressure at the ankle and gradual decrease towards the 
mid-thigh is due to the increase 1n the radius of the leg 
and if the tension exerted by the surgeon 1s uniform, 
the pressure under the bandage will therefore be 
lower (Laplace’s law) the nearer to the groin the 
measurements are. made. In some subjects the below- 
knee pressure was higher than or equal to that of the 
ankle. This was so when surgeon 1 applied the bandages. 
In these cases it was observed that ie second bandage 
usually started at this site and therefore there were twice 
as many layers of the bandage. The higher pressure 
recorded with the increase in the number of layers of 
bandages is well illustrated in the subjects of groups III 
and IV. 

The graded difference in the pressure at the four sites 
is also seen in the subjects of groups I and II. In none of 
the groups was the initial pressure maintained and in 
some subjects the bandage had completely slipped from 
the thigh and was knotted up just above the knee joint. 
Below the knee, however, the bandage appeared to be in 
place, though the layers themselves had worked loose, 
thus reducing the effective pressure. Volunteers also 
complained that the slipping bandages became very 
uncomfortable, ially during activity. When both 
Joints were excluded the fall in. pressure was much 
slower and at 8h the bandage was still exerting a 
pressure of 15-25 mmHg. Venous ambulatory pres- 
sures of 50 mmHg have beep^recorded from the 
superficial veins in patients with venous insufficiency (4). 
A pressure of at least 30 mmHg was required to reduce 


.the capacity of a model distended to similar venous 


pressures by 96 per cent (4). Thus it is reasonable to 
assume that pressures at 8 h recorded in our study 
would riot prevent refilling of the veins. 

When STD compression pads were used it was found 
that the initial pressure recorded over the site of the vein 
was 50 per cent higher in groups I and II. This higher 
pressure was probably due to the fact that the pads 
protected and did not sink into the soft tissues, thus 
reducing the effective radius at that point on the 
circumference of the calf producing higher pressures for 
the same tension. 


The pad did not have the same effect in subjects with 
below-knee bandages whose joints were excluded By 
increasing the number of layers of the bandage the 
effective pressure was raised, as shown ın group III 
subjects. The pad had no effect, probably because the 
increased compression flattened the pad and it con- 
formed to the shape of the soft tissue. 

Sclerotherapy has at present a high recurrence rate on 
long term follow-up. This may be due to the fact that the 
routinely used bandages do not provide the essential 
prolonged compression. In view of our study it 1s 
necessary to review the concept of prolonged compres- 
sion 1n sclerotherapy. It 1s also necessary to find a 
suitable garment which will exert a minimum pressure 
of at least 30 mmHg and will maintain this for 6 weeks 


Conclusion 

The iota of prolonged compression to the suc- 
cess of sclerotherapy has been stressed by various 
authors. We have shown that the routinely used ban- 
dages, although initially applying sufficient pressure, 
have a tendency to work loose with activity of the 
patient and that there 1s a significant fall in the effective 
pressure after 6—8 h. After sclerotherapy patients are 
instructed to wear bandages for at least 6 weeks with 
probably three or four reapphcations. Our study in- 
dicates that the bandages need to be reapplied every 
6-8 h to maintain sufficient pressure. This is clearly not 
practicable outside the hospital. 


References 

| FEGAN W G.' Continuous compression technique of inject- 
ing varicose veins. Lancet 1963, 1: 109 

2 HOBBS J, T.. Surgery and compression sclerotherapy in the 
treatment of varicose veins. Arch Surg 1974; 109. 793-7 

3. FENTEM P. H., GODDARD M., GOODEN B A et al: Control of 
distension of varicose veins achieved by leg bandages as 
used after sclerotherapy Br Med J. 1976, 2 725-7 

4. SOMERVILLE] J , BROWN G.O., BYRNE P.J et al : The effect of 
elastic stockings on superficial venous pressures in patients 
with venous insufficiency. Br. J Surg 1974, 61 979-81 


Paper accepted 30 July 1979 





noe 





. Tuberculosis of the breast 


T. TI. ALAGARATNAM AND G. B. ONG* 


SUMMARY 

Sixteen cases of tuberculosis of the breast are presented. 
The clinical features were a firm mass or a recurring 
abscess of the breast, sometimes associated with discharg- 
ing sinuses. Diagnosis relied on histological appearance, 
acid-fast bacilli being present in only 3 specimens and 
positive cultures obtained in 4 patients. Local excision of 
the mass and chemotherapy proved effective treatment. 


IN 1829 Sir Astley Cooper described tuberculosis mast- 
itis as 'scrofulous swellings in. the bosom of young 
women’ (1). Since then there have been numerous 
reports of the disease, the most recent coming from 
South Africa (2, 3) and India (4, 5), where tuberculosis 
is still prevalent. The last report from a Western country 
described 5 cases occurring in Canada over a 15-vear 
period. In Hong Kong, despite the gradual disappear- 
ance of tuberculosis, approximately one case per year is 
seen in the University Surgical Unit. 


Patients and methods 

Between 1952 and 1977 16 patients presenting to the University 
Surgical Unit at Queen Mary Hospital were found to have 
tuberculosis of the breast. Over the same period, 1340 other 
breast lesions were treated. All the patients were female with an 
age range of 22-57, but the majority were under 35. Symptoms 
had been present for periods ranging from 1 month to 5 years. 
One patient was pregnant and 3 were lactating. The mode of 
presentation was a painless breast lump in 4 patients, a painful 
tender lump in 11 patients, 3 of whom had an associated 
discharging sinus (Fig. 1) or ulcer, and in ! patient there was a 
painful lump in the breast and discharge of pus from the nipple. 
Enlarged axillary lymph nodes on the same side as the lesion 
were present in 8 patients. Three patients had associated 
pulmonary tuberculosis and 1 patient had tuberculous cervical 
lymphadenitis while the other patients only had tuberculosis of 
the breast. 

In all the patients the diagnosis was made by biopsy of the 
lesion with. histological examination. The diagnostic criteria 
were the presence of a granulomatous inflammatory infiltra- 
tion or the presence of tubercles with central caseation. Acid- 
fast bacilli were demonstrable in only 3 specimens and cultured 
in only 4 patients. In | patient a second biopsy was required to 
establish the diagnosis. 

Twelve patients were treated by excision of the mass or a 
wedge excision of the abscess cavity and overlying skin sinuses; 
this was followed by antituberculous chemotherapy for 18 
months. In 4 patients in whom the breast had been destroyed 
by extensive disease or previous unsuccessful surgery, a simple 
mastectomy was performed with subsequent chemotherapy. At 
follow-up examination no patient had recurrent disease and 2 
patients had had successful full-term pregnancies without any 
recurrence of the disease. 


Discussion 

Tuberculosis is rapidly disappearing: Morgen (7) in his 
classic review of 439 cases quotes an incidence amongst 
patients with breast disease of 0-5-1-04 per cent, a figure 
in line with present-day South African experience (8) 
and less than the 4-5 per cent reported from India (4). 
Even in countries where breast disease is relatively 
common, the breast together with skeletal muscle and 
spleen appears to enjoy an inexplicable immunity to the 
disease. 
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Fig. 1. Mass in the breast with discharging sinuses. 


Early diagnosis is difficult, as the characteristic 
sinuses occur late in the course of the disease, and even 
these sinuses are not distinctive features of tuberculosis 
as several cases of nontuberculous granulomatous mast- 
itis have presented with sinuses. However, tuberculosis 
should be suspected in a patient who has a recurring 
breast abscess after adequate drainage on previous 
occasions. Multiple biopsies of the abscess wall are 
necessary to confirm the diagnosis; repeated biopsy may 
be necessary, as with one of the cases presented in this 
report. The patient who presents with a lump in the 
breast is clinically indistinguishable from a case of 
carcinoma of the breast. Mammographic appearances, 
which are those of nodular masses with well-defined 
borders and no increased vascularity, are not diag- 
nostic, being very similar in some patients to those of 
fibroadenosis (9). The next step in the diagnostic 
algorithm——drill biopsy- -provided positive histological 
evidence of tuberculosis in one of our patients. 

Essentially, the diagnosis is histological. yet acid-fast 
bacilli were present in only a quarter of the 439 cases 
reviewed by Morgen (7) and in only 3 of the patients in 
this series. Perhaps, in countries where the disease is 
prevalent, pathologists are more ready to diagnose the 
disease on its typical histological appearance. Even 
culture is not always helpful, only 4 of our 12 patients 
with an abscess cavity having acid-fast bacilli cultured. 
During the period under review a further 8 patients were 
seen with a granulomatous mastitis but no evidence of 
tubercle formation. These patients, as well as those with 
plasma cell mastitis and far necrosis, can present 
difficulties even in histological diagnosis. In the clinical 
presentation actinomycosis must also be considered, 
but this disease in the breast is excessively rare (10). 

Tuberculous breast disease has been classified into 
five different types (11): (i) acute miliary tuberculous 
mastitis in which the breast disease is part of a 
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generalized miliary disease; (ii) nodular tuberculous 
mastitis in which there is caseation and abscess form- 
ation; (iii) disseminated tuberculous mastitis where the 
miliary tubercles are limited to the affected breast; (iv) 
sclerosing tuberculous mastitis in which there is a hard 
fibrous mass; (v) tuberculous mastitis obliterans in 
which there is duct infection producing marked epi- 
thelial fibrosis. Fifteen of the cases presented would be 
classified in the nodular tuberculous group (ii) and one 
in group Hi. 

Only 4 of the 16 patients had evidence of tuberculosis 
affecting other organs, thus it is not easy to determine 
the route of spread of infection to the breast. Haema- 
togenous spread of the disease to the breast is said to 
occur, but in a post-mortem series of 34 patients with 
miliary tuberculosis no breast lesions were found (12). 
Retrograde spread of infection from lymph nodes to the 
breast was observed in one of our patients in whom 
cervical and axillary nodes preceded the appearance of a 
breast mass. In only 10 patients, enlargement of the 
axillary nodes was present. 

The occurrence of tuberculosis in pregnant and 
lactating women has been well documented; it was 
believed that these conditions made the breast more 
susceptible to infection. However, in a study of 743 
pregnant women with tuberculosis none had tubercu- 
losis of the breast (13) and Morgen (7) noted that 
nulliparous and non-nursing mothers had a higher 
incidence of the disease than patients who had breast fed 
their children. In our series, treated tuberculosis of the 
breast did not affect subsequent pregnancy. 

The treatment of the disease, once diagnosed, did not 
present a problem, conservative surgery with chemo- 
therapy being the method of choice. The main problem 
with this disease is to consider its presence in the patient 
who presents with a persistent breast abscess following 


adequate treatment, and to be aware that it can be the 
cause of a breast mass, often mimicking a breast 
carcinoma, in the younger patient, particularly if she 
comes from an area where tuberculosis is prevalent. 
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Transrectal biopsy of the prostate and bacteraemia 


P. M. THOMPSON, R. W. TALBOT. D. A. 


SUMMARY 
Bacteraemia and urinary tract infection are well- 
recognized complications of urological procedures. This 


paper compares, for the first time, the incidence of 


bacteraemia after cystoscopy and transrectal biopsy of 
the prostate with that following cystoscopy alone. The 
incidence of bacteraemia in those undergoing biopsy was 
73 per cent; following cystoscopy alone the incidence was 
13 per cent. In view of this high incidence we recommend 
prophylactic antibiotic cover of transrectal prostatic 
biopsy. 


NEEDLE biopsy of the prostate has been performed for 
many years as the method of choice in obtaining tissue 
for histology. Transrectal biopsy is widely used as an 
alternative to transperineal biopsy as being easier, more 
accurate and safe to perform as an outpatient procedure 
(1-4). Various needles have been used and their ac- 
curacy and complications compared. The Tru-Cut 
needle is the most accurate and least traumatic and was 
used for all the biopsies in the series Engel (5). This study 
was prompted by a number of septicaemias in ward 
patients and the impression that many were presenting 
to their general practitioners with fevers and urinary 
tract infections after discharge from hospital. 


Patients and methods 
During the period of the study a total of 15 patients from 
King’s College Hospital and Brook Hospital underwent 
cystoscopy and transrectal biopsy of the prostate for the 
investigation of suspected carcinoma of the prostate. At the 
same time I5 patients, age-matched, who underwent diagnostic 
cystoscopy alone, acted as the control group. None of the 
patients or controls had a preoperative urinary tract infection. 
All the patients were examined under general anaesthesia 
and urine samples were taken preoperatively and postopera- 
tively on the morning after endoscopy: the samples were 
collected in ‘Oxoid’ dip slides. Blood cultures were taken 
preoperatively and postoperatively 5 min after the biopsy or 
cystoscopy alone. Blo od for culture was added to one bottle of 
digest broth +0-1 per cent glucose and to a second bottle 
containing thiol broth (Difco) under vacuum. Both media 
contained sodium polyanethyl sulphonate. The bottles were 
inspected daily for signs of growth and subcultures were made 
aerobically and anaerobically at 24 and 48 h. The samples were 
finally subcultured at 7 days. 


Results 

Five minutes after transrectal biopsy of the prostate 11 
of 15 patients were found to have a transient bac- 
teraemia, an incidence of 73 per cent. Of the controls 
only 2 of 15 patients developed a bacteraemia, an 
incidence of 13 per cent (Table I). The relationship 
between transrectal biopsy and bacteraemia i is statisti- 
cally significant (P «0-01 using the c? test with Yates” 
correction for small numbers). 

One day after biopsy a urinary tract infection was 
present in 8 of 15 patients (53 per cent). Aftercystoscopy 
aloné 1 patient developed a urinary tract infection (7 per 
cent) (Table II). Again, the relationship between trans- 
rectal biopsy and urinary tract infection is statistically 
significant 0-005 « P 0-01. After biopsy a transient 
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Table I: INCIDENCE OF BACTERAEMIA 
Group of patients No. of patients Bacteraemia 





Transrectal biopsy 13 
Control 15 





Significant relation between transrectal biopsy add. "bit ter- 
aemia P<()-005 (7^ test using Yates’ correction). 


Table IE INCIDENCE OF URINARY TRACT 
INFECTION 


Group of patients Urinary tract 


infection | 
g (53:3 4 hy j 
1 (6-798 e) 


No. of patients 


Transrectal biopsy 15 
Control | 5 


Significant relationship between transrectal btopsy "x urit 
tract infection 0-008 c P001. (7^ test using Y e 
correction). 


bacteraemia was more common than a urinary tract 
infection. The organism from blood culture was pre- 
dominantly Escherichia coli, which was present in 8 of 
the 11 cases. The other organisms recovered from blood 
culture were enterococcus (2) klebsiella i1) and 
acinetobacter (1). Blood culture in one patient. grew 
both E. coli and an enterococcus, 

A urinary tract infection was only accepte in the 
presence of at least 10 pus cells per mm? on microscopy. 
and more than 10? organisms per ml on culture. The 
organisms isolated were E. coli (7) and pseudomonas 
(1). In those 7 patients that had both à urinary. tract 
infection and a bacteraemia the organism was E. coli in 
6; in the other patient the organism was klebsielia on 
blood culture and pseudomonas on urine culture. Four 
patients had a transient bacteraemia and no urinary 
tract infection, while | patient had a urinary tract 
infection only. 

Of the control group of patients 2 had a transient 
bacteraemia due to an enterococcus, which i in patient 
was also present in the urine. 

Other complications of the procedure pu retention 
of urine in 2 cases and, after discharge, | patient was 
treated with antibiotics by his general practitioner for 
rigors and a pyrexia. 


Discussion 

Blood cultures on 15 consecutive patients before and 
after transrectal biopsy of the prostate showed |! 
positive postoperative cultures. This alarmingly high 
incidence of 73 per cent has prompted us to discontinue 
the procedure without antibiotic cover. Three of the 
patients developed a significant pyrexia postoperativel y. 
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All of these had a urinary tract infection and 2 had a 
transient bacteraemia. Therefore of the 11 patients with 
bacteraemia, only 2 of these had symptoms which could 
be related to it. 

In the control group the 2 patients with a transient 
bacteraemia and the | witha urinary tract infection were 
free of symptoms. Transient bacteraemia is a well- 
recognized complication of urological procedures and 
the incidence has been recorded as 31 per cent after 
transurethral resection of the prostate, 17 per cent after 
cystoscopy, 24 per cent after urethral dilatation and 8 
per cent after urethral catheterization (6). Episodes of 
transient bacteraemia are usually silent and are only 
detected when symptomatic. Previous reports of bac- 
teraemia following transrectal biopsy of the prostate 
were based on blood cultures performed only on 
patients with symptoms, and the highest incidence 
reported is 30 per cent (7). The only comparable study 
detected an incidence of 76 per cent after biopsy alone, 
which is similar to the incidence in our series (8). 

Fifty-three per cent of our patients, all of whom had 
sterile urine preoperatively, developed infected urine 
24 h after transrectal biopsy of the prostate. The highest 
incidence previously reported is 44 per cent (7,9). In 
contrast, our control group compared favourably with 
other series with an infection rate of 7 per cent after 
cystoscopy alone (10). In hospital practice the most 
:ommon portal of entry of organisms in Gram-negative 
septicaemia is the lower urinary tract (6, 11, 12). As in 
‘his series, the most commonly reported organism is £. 
"oli and the mortality is reported as being increased if 
here is more than one Gram-negative organism re- 
sponsible, With transrectal biopsy of the prostate the 
site of possible contamination—if the urine is 
aninfected-—has been suggested as the prostate as well 
15 the rectum (9). The average interval between manipu- 
ation of the urinary tract and the development of 
symptoms has been found to be 16 h (12). 

None of the patients in this studv with a transient 
yacteraemia developed endotoxic shock, and it is dif- 
icult to predict which cases will become symptomatic 
ind which will progress to endotoxic shock. In spite of 
he general increase of septicaemia in hospital practice 

13), the mortality has fallen from 80 to 30 per cent in 
ecent years (11). However, the mortality increases with 
ige and other factors such as malignancy and diabetes 
12). There is also the risk of bacterial endocarditis in 
hose with valvular and congenital heart disease (14). 


Many of the patients requiring needle biopsy of the 
prostate have one or more of these factors against them. 
In view of the high incidence of bacteraemia we suggest 
that transrectal biopsy of the prostate should be covered 
with prophylactic antibiotics and not be performed as 
an outpatient procedure. 

A further study is now under way comparing a 
number of antibiotics for prophylactic cover. 
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ROY E. MAY AND WILLIAM E. G. THOMAS* 


SUMMARY 

Two cases of recurrent torsion of the testis following 
previous surgical fixation are described. The significance 
of this rare occurrence is discussed and it is recommended 
that total excision of the parietal tunica vaginalis is used 
for surgical fixation. 


TORSION of the testis was first described by Delasiauve 
(1), but only in recent years has its true frequency been 
appreciated. Once diagnosed, urgent reduction is re- 
quired if complete testicular function is to be preserved 
(2). Manipulative reduction of the torsion was described 
by Nash (3), and Sparks (4) has stressed its value as a 
first aid measure while the patient is awaiting admission 
to hospital. On admission, prompt exploration of every 
suspected case of torsion is necessary with reduction and 
fixation of the testis unless frank gangrene has occurred. 

This communication has been prepared as one of the 
authors (R. E. M.) has now seen 2 cases of recurrent 
testicular torsion following attempted surgical fixation. 


Case reports 

Case I: A boy aged 10 years was admitted to Central Middlesex 
Hospital in 1963 with a painful swollen testis of a few hours’ 
duration, and a diagnosis of torsion was made. However, the 
patient had previously been admitted 2 years before with an 
identical condition, and at that time the torsion had been 
reduced and the testis fixed with several interrupted catgut 
sutures between the tunica albuginea of the testis and the 
parietal tunica vaginalis. On the second admission the testis 
was again explored and found to have undergone recurrent 
torsion. There were no adhesions between the visceral and 
parietal layers of the tunica vaginalis or evidence of the 
previous fixation. The parietal layer of the tunica vaginalis was 
totally excised and the testis and epididymis returned to the 
scrotum, so that in effect it was lying in the subcutancous 
tissues. A similar procedure was carried out on the other side. 
The patient’s condition was satisfactory when seen in the clinic 
a month later, and the affected testis appeared to be a normal 
size. 


Case 2: A boy aged 15 years was admitted to Frenchay 
Hospital, Bristol, on 3 October 1978 with a 6-hour history of 
pain in the right testis. He had vomited twice and the pain had 
come on suddenly and increased in intensity until an hour 
before admission when the pain had quite suddenly disap- 
peared, He had had two similar episodes at home about a year 
previously, each lasting some hours and then easing spon- 
taneously. On examination he looked a fit boy, but there was 
some swelling on the right side of his scrotum, although the 
testis was palpable and not tender. Both testes had a horizontal 
lie and a diagnosis of torsion was made based on the 
Observations of Angell (5). When the testis was explored, it was 
found that there was a high investment of the tunica with the 
testis lying horizontal and free (bell-clapper testis). Fhere was 
similar anatomy on the other side of the scrotum, and so both 
testes were fixed with three interrupted catgut sutures. fixing 
the tunica albuginea of the testis to the parietal tunica vaginalis. 
The patient made an uneventful recovery and when seen in the 
- outpatient clinic a week later his wound was satisfactory and 
the testes felt normal. 

On 12 March 1979 the patient was readmitted with a 2 hour 
history of pain in the right testis. This was becoming more 
severe and he had vomited twice. On this occasion the right 


testis was swollen and tender, with erythema of the overbing 
skin. A diagnosis was made of recurrent torsion of the testis, 
despite his previous surgery. The patient was taken to theatre 
and the scrotum explored. about 4 hours from the onset of his 
pain. The right testis was torted with no sign of residual sutures 
or adhesions. Despite reduction of the torsion, the colour of the 
testis remained poor, but it was decided to retain it in the 
scrotum. The parietal tunica vaginalis was therefore excised 
and the testis returned to the scrotum, so that it was lying m the 
subcutaneous tissues. The left side was then explored. The 
sutures on this side had produced adhesions "s no further 
action was taken. 

His postoperative course was uneventful, and when seen 
in the outpatient clinic 3 weeks postoperatively thé testes 
appeared of equal size and normal sensation. The authors 
feel, however, that the right testis may well atrophy in time. 


Discussion 

Recurrent torsion of the testis following previous 
surgical fixation must be very rare, and the authors 
could find no record of this in the hterature 
Nevertheless, in the individual the effects can be 
devastating. Delay in diagnosis may occur because the 
medical staff may be unaware of the possibility of 
recurrent torsion occurring after fixation. In many 
articles it is stated that both testes should be fixed, but 
the method is often not described (6-9). Skoglund et al. 
(10) suggested suturing the testis to the dartos muscie. 
while other authors have described eversion of the 
tunica vaginalis and suturing it behind the testis (1 1-14]. 
Chapman and Walton suggested that, in addition, three 
catgut sutures should be passed through the dartos and 
the tunica albuginea of the testis, to prevent the 
possibility of further torsion. 

These 2 cases demonstrate that absorbable sutures 
may fail to produce the necessary adhesions to prevent 
further episodes of torsion. It is possible that non- 
absorbable sutures could cut through the tissues, as may 
occur in the peritoneal cavity, and again fail to fix the 
testis. The alternative is to excise completely the parieta! 
tunica vaginalis. After this, a space has to be made in the 
subcutaneous tissues of the scrotum before the testis can 
be reduced. Even allowing for some regeneration of this 
mesothelial layer, it would seem very unlikely thal 
further torsion could occur. In our review, this method 
is only mentioned by Blandy (15) in 1 of his 3 cases. 

In the light of these 2 cases we feel that it i$ expedient 
to stabilize the testis after reduction of the torsion by the 
simple technique of excision of the parietal tunica 
vaginalis, rather than relying on simple suture fixation, 
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Manipulation of known data and handling the undiscovered are very different 
activities. One would imagine that the discovery, developed in the seventeenth 
century, of learning, not by a priori thought, but by ‘the way of experiment’, would 
be an absolute cliché today. Yet seemingly we need repeatedly to rediscover that the 
key of the scientific method is not rationality, or being methodical, technological or 
numerate, but is the ‘way of experiment’ and handling the unknown. Once this ts 
recognized the limitations to direction of scientific research are obvious, and those 
limitations will vary along a continuous spectrum ranging from work of frank 
exploration at one end to detailed specific development work at the other. As one 
moves along the spectrum, one can command research outcome with increasing 
precision, but the developments are of steadily diminishing novelty: as originality is 
sought, uncertainty about outcome increases. 


From: PATON W.: Ends, means and achievement in medical research. Lancet 1979; 2: 


512-16. 


The release of vasoactive intestinal peptide during 


altered mid-gut blood flow 


P. G. BATESON, K. D. BUCHANAN, DAVINA M. STEWART AND 


T. G. PARKS* 


SUMMARY 

In a series of 17 dogs of which 6 were controls experi- 
ments were undertaken to measure arterial and portal 
vasoactive intestinal peptide (VIP) levels during re- 
duced cephalic mesenteric artery flow states and follow- 
ing reperfusion of the ischaemic mid gut. The flow 
states examined were basal flow, 50 per cent of basal 
flow and 25 per cent of basal flow. Zero flow was 
examined for 20 min and reperfusion of the ischaemic 
mid gut for 20 min. Peripheral and portal VIP levels 
were found to be massively elevated during all the flow 
states studied but particularly during reperfusion of 
the ischaemic mid gut. 


THE diagnosis of intestinal ischaemia is usually made 
at laparotomy by which time the ischaemic gut has 
become gangrenous. In experimental intestinal isch- 
aemia microscopic changes have been demonstrated 
in circumstances where the mesenteric blood flow 
has been interrupted for as short a period as 3 min 
(1). Yet most workers agree that the early diagnosis 
of gut ischaemia is difficult. This is in part due to the 
need for a high index of suspicion and the absence of 
a specific non-invasive diagnostic test. 

Recently it has been demonstrated that vasoactive 
intestinal peptide (VIP) is released during reperfusion 
of the ischaemic porcine mid gut (2). We have 
examined canine portal and peripheral VIP levels 
during reduced cephalic mesenteric artery flow states 
and during reperfusion of the ischaemic mid gut. 


Materials and methods 

The experimentai work was carried out on 17 dogs of which 
6 were controls. After an overnight fast the dogs were anaes- 
thetized with intravenous pentobarbitone sodium, intubated 
and allowed to breathe room air. Normal saline was infused 
throughout the experiment to replace blood removed by 
sampling. Vital signs were monitored continuously by means 
of arterial and central venous pressure lines and an ECG. 
Arterial sampling was performed through a standard cannula 
placed in the femoral artery and portal blood was obtained 
from a cannula inserted into the cephalic mesenteric vein. 
An additional cannula allowed continual monitoring of portal 
venous pressure. The cephalic mesenteric artery was cleared 
of its perivascular lymphatics and nerves through an axillary 
placed incision to allow an electromagnetic flow probe and a 
remotely controlled hydraulic occluder to be applied. Simul- 
taneous arterial and portal samples were taken according to 
the proforma set out in Table I. 

The blood samples were taken through large calibre 14G 
Teflon cannulas to allow rapid removal of blood samples. The 
blood for vasoactive intestinal peptide assay was placed in 
chilled heparinized tubes, centrifuged at 4 "C and the plasma 
extracted by the method of Heding (3). The extracts were 
reconstituted prior to assay in phosphate buffer pH 7-4, 0-04 
molar. Natural porcine VIP was used for standards, immuni- 
zation and iodination. Antibodies to VIP were raised in New 
Zealand White rabbits, the rabbits being immunized with a 
conjugate of VIP to ovalbumin. Separation of free from bound 
hormone radioimmunoassay was accomplished by serum and 
dextran-coated charcoal (4). The standards used were natural 
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Fig. 1. Haemodynamic changes during reduction of 25 per 
cent basal flow to zero flow. 


Table I: SAMPLING 


Event | Samples 

After anaesthesia A 

After splenectomy A, 

Basal flow AP 
507; basal flow A&P 
25% basal flow S&P 
Zero flow samples at 5, 10, 15 min A&P 
Reperfusion samples at 0, 2, 4, $, 8, 10, 14, 20 min A. & P 


A, Arterial; P, portal. 


* Departments of Surgery and Medicine, The Queen! s Uni- 
versity of Belfast. 
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porcine VIP and were prepared in an alcohol extract of plasma 
p to mimic the unknown plasma extract sample. 
n The assay can detect 5 ng/l with 95 per cent certainty and 
is sensitive over the range 0-300 ng/l. There is no cross-reacti- 
vity with glucagon, secretin or gastric inhibitory polypeptide 
and the antibody is predominantly C-terminal reactive. Canine 
. plasma samples showed identical cross-reactivity with the 
0o antibody as porcine VIP. 
de The haematocrit and plasma sugar of each arterial sample 
were estimated. Control animals were subjected to an identical 
procedure in ail respects with the exception of ischaemia, thus 
a , ee ruling out hormonal changes due to length of anaesthesia, 
gut handling and blood loss due to sampling. 
Statistical comparisons were made using the Mann-Whitney 
U test. 
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Results 
The typical haemodynamic changes are shcwn in 
Fig. 1. Reduction in superior mesenteric artery blood 
flow causes an instantaneous but transient drop in 
arterial pressure, a minimal fall in portal pressure 
"o E MM UEM and a slight decrease in the amplitude of the central 
venous pressure wave. 
OA T 2 IP During reperfusion of the ischaemic gut (Fig. 2) 
PCM eur m an VC EU more dramatic changes occurred, Despite the short 
| duration of the total ischaemic period (20 min), the 
blood pressure trace showed a sustained drop of 
25 mmHg and a rise in portal pressure of 8 ramHg. 
The central venous pressure was decreased in ampli- 
tude and there was a small rise in mean central venous 
Fig. 2. Haemodynamic changes during reperfusion of the pressure, The blood flow recording demonstrates a 
mid gut after 20 min of total ischaemia. rapid flow increase within a minute of the occlusion 
being released. 
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Fig. 3. The horizontal axes depict the events during the experiment. P values for control dogs 
versus ischaemic dogs are shown (Mann-Whitney U test). 
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Fig. 4. The horizontal axes depict the events during the experiment. P values for control dogs 


versus ischaemic dogs are shown (Mann-Whitney U test). 


Fig. 3 shows the changes observed in portal VIP 
levels throughout the first and second parts of the 
experiment, During the pre-ischaemic part of the 
experiment there was no significant difference between 
the two groups of animals. However, once basal flow 
was reduced by 50 per cent there was an immediate 
outpouring of VIP which was greater than the basal 
and control values by a factor of 4. This rise was even 
more marked when flow was reduced to 25 per cent 
of basal. During total ischaemia the rise continued, 
to reach a maximum at 4689 + 1262 ng/l (P « 0:001). 

During reperfusion of the ischaemic gut a massive 
and sustained outpouring of VIP was observed, the 
highest level, 4658 + 1200 ng/l (P « 0-001), occurring 
at 8 min. 

Fig. 4 depicts the changes in arterial VIP levels. 
During the first half of the experiment the arterial 
VIP levels followed a similar pattern to the portal 
levels except that they fell slightly during total isch- 
aemia. During reperfusion the highest arterial levels 
were observed, 810+ 148 ng/l (P « 0-005) at 6 min. 

Packed cell volume and plasma glucose showed no 
statistically significant difference between the control 
and ischaemic dogs although towards the end of the 
reperfusion period the plasma glucose levels of the 
ischaemic dogs tended to rise. 


Discussion 

Vasoactive intestinal peptide is a candidate gut hor- 
mone consisting of 28 amino acids. It derives its name 
from its ability to produce profound vasodilatation 
and hypotension when administered systemically (5). 
It also stimulates small bowel and exocrine pan- 
creatic secretion (6). These properties and the presence 
of VIP in high concentration throughout the mam- 
malian gastrointestinal tract lead to speculation that 
it may play a part in the hypotension and diarrhoea 
seen in clinical gut ischaemia. This study demon- 


strates that there is an outpouring of vasoactive 
intestinal peptide in response to reduced mesenteric 
artery flow states and also during reperfusion of the 
ischaemic mid gut. 

In clinical practice one of the main problems re- 
lated to gut ischaemia is diagnosis, and this raises the 
possibility that peripheral VIP levels may be of value 
in the detection and monitoring of gut ischaemia. 
The physiological effects of VIP release in minor 
degrees of gut ischaemia may be beneficial in po- 
proving blood supply to the poorly perfused gut. 

This VIP response of gut to ischaemia can be com- 
pared to the renin response of the kidney to ischaemia. 
Ín circumstances where a large mass of ischaemic 
bowel is perfused after prolonged ischaemia, latal 
hypotension sometimes results. It is tempting to spec- 
ulate that this may be due to excessive VIP release, 
This hypothesis is supported by the marked circu- 
latory changes which occurred after reperfusion; 
these changes coincided with the largest peripheral 
VIP levels. 

These observed changes in canine plasma vaso- 
active intestinal peptide levels during gut ischaemia 
merit investigation in the clinical context. 
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The use of flexible carbon fibre in the repair of 


experimental large abdominal incisional hernias 
C. JOHNSON-NURSE AND D. H. R. JENKINS* 


SUMMARY 

Ventral hernia was induced surgically in sheep and either 
left unrepaired (5 animals), repaired with plastic mesh (20 
animals) or with carbon fibre (20 animals). In unrepaired 
animals the hernia persisted. Three hernias recurred in the 


group repaired with plastic mesh, 2 as a consequence of 


sepsis. All the hernias repaired with carbon fibre remained 
sound over periods varying from 8 months to 2 years. 
There was a gradual invasion of the carbon fibres by 
collagenous tissue and thus a transition from one to the 
other of the stress of maintaining the abdominal wall 


intact. 


THE repair of large abdominal wall defects presents a 
difficult surgical problem. When the margins of the 
defect and the state of the tissues preclude simple 
closure, it becomes necessary to resort to less conven- 
tional operative techniques. A variety of methods has 
been described including the use of relieving incisions 
(1), the utilization of steel wire (2), fascia lata (3) and the 
implantation of prosthetic material such as Mersilene 
mesh (4) and tantalum mesh (5). Using these techniques, 
recurrence rates as high as 50 per cent have been 
reported (6). 

We have shown that braided carbon fibre has a place 
in the repair of tendon and ligamentous injuries (7). 
When carbon fibre is implanted into animal tissues, it is 
capable of producing dense fibrous tissue resembling 
tendon (8). 

In this paper we describe the results of repairing 
induced ventral hernias in sheep using braided carbon 
fibre and we have compared the efficacy of the material 
with that of Mersilene mesh. 


Materials and methods 
Forty-five adult sheep of both sexes were used in this experi- 
ment. The animals were divided into three groups. Anaesthesia 
was induced using nembutal; endotracheal intubation was 
performed and anaesthesia maintained with oxygen and 
halothane, 

In each experimental animal a ventral incisional hernia was 
induced by excising the middle third of the left rectus ab- 
dominis muscle and anterior rectus abdominis sheath. 


Group 1: Control 

In 5 sheep no attempt was made to repair the induced defect. 
The abdominal skin was closed with 2/0 silk and postopera- 
tively the animals were mobilized in a pen for | week and then 
allowed to join the rest of the flock. 


Group 2: Defect repaired with Mersilene mesh 

In 20 sheep the defect was made good by inserting Mersilene 
mesh (Ethicon RM 54). The mesh was attached to the free edges 
of the defect under tension with 0 Mersilene sutures (Ethicon 
W290) (Fig. 1). The abdominal skin was closed with 2/0 silk 
and the sheep mobilized as in group l. 


Group 3: Defect repaired with carbon fibre 

In 20 sheep the defect was repaired using a side-to-side reef of 
continuous braided carbon fibre (Grafil AS fibre, Courtaulds 
Ltd) (Fig. 2). The abdominal skin was approximated with 2/0 
silk and the sheep mobilized as before. 





Fig. 1. Repair of the ventral incisional hernia with 
Mersilene mesh and Mersilene sutures. 


The animals were inspected at | and 2 weeks postoperativels 
and then at monthly intervals to sce if there was any evidence of 
hernia developing. Superficial wound infections were treated 
with Cicatrin powder. | 

One animal from each of group 2 and group 3 was sacnficed 
at 6 weeks, 3 months, 6 months and | year. The abdominal wall 
was cut into blocks and transverse and longitudinal sections 
taken from several parts of the repaired area inciudimg the 
edges. All sections were stained with haematoxviin and cosit 
and Goldner's trichrome. 


Results 

Clinical assessment 

In group | each of the 5 sheep developed a large ventral 
hernia (Fig. 3). This was present in the immediate 
postoperative period and persisted. 

In group 2 all the defects repaired with Mersienc 
mesh remained sound during the initial postoperative 
period. However, 2 sheep developed a recurrence of the 
hernia associated with a suppurating wound at 2 and 3 
months respectively. A third sheep developed a recur- 
rence of the hernia during pregnancy at 7 months. 

Of the 20 sheep in group 3, studied between 5 months 
and 2 years, the defect repaired with carbon fibre 
remained sound with no clinical evidence of recurrence. 


Microscopic appearance 

Histological examination of the specimens from 
animals in group 2 demonstrated the laying down of 
fibrous tissue about the Mersilene mesh at 6 weeks, bul 
there was no increase in the quantity of fibrous tissue up 
to | year (Fig. 4). A marked foreign body reaction was 
seen about the mesh fibres with macrophages and 
foreign body giant cells present. This foreign body 
reaction persisted. At no time was any fibrous tissue 
found within the individual mesh fibres. 
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Fig. 2. Repair of the ventral incisional hernia with a side 
reef of braided carbon fibre. 


Fig. 3. The appearance of an induced ventral incisional 
hernia at | week (group 1). 





Fig. 4. Longitudinal section of Mersilene mesh implant in a 
sheep's abdominal wall at 6 months. (HE. x 77 approx.) 


With respect to group 3, the sections at 6 weeks 
showed the presence of macrophages and foreign body 
giant cells about the carbon fibre together with some 
fibrous tissue. At 3 months there was an increase in the 
quantity of fibrous tissue, some of which had formed 
about the individual carbon fibrils causing the original 
carbon fibre implant to fragment. By | year there was 


Fig. 5. Longitudinal section through a sheep's abdominal 
wall repaired with carbon fibre. Appearance at 9 morn: hs 
(carbon fibrils arrowed), (HE. x 95.) 


wide separation of the carbon fibrils from each other by 


abundant fibrous tissue (Fig. 5). 


Discussion 

The incidence of ventral incisonal hernias varies accord- 
ing to the method of wound closure. Incidenzes of 
between l:6 per cent and 18:6 per cent have been 
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reported (9, 10). Furthermore, repair is associated with 
a significant recurrence rate—-up to 19 per cent using 
relieving incision (11), 50 per cent with tantalum mesh 
(6) and 6 per cent with both stainless steel and 
Mersilene mesh (12). 

Braided carbon fibre is strong and flexible. Not only is 
it well tolerated by animal tissues, but there is a strong 
stimulus to collagen formation. Clinical evaluation of 
carbon fibre has been undertaken by one of the authors 
in the repair of anterior cruciate and lateral ligament 
injuries in the knee (13). Thus, it seemed reasonable to 
use this material for the repair of ventral hernias. 

The repair afforded by braided carbon fibre was 
found to be better than that achieved with Mersilene 
mesh. Histology demonstrated that not only was there 
marked induction of strong fibrous tissue, but also 
fibrosis took place within the matrix of the braided 
carbon. As the amount of fibrous tissue increased, there 
was separation of carbon fibrils and a resulting gradual 
transition of stress from the carbon fibre to the induced 
tissue. By contrast, the initial deposition of fibrous 
tissue about the Mersilene mesh did not increase 
appreciably with time, nor was there any evidence that 
fibrosis occurred within the matrix of the mesh fibres. 
The fibrous tissue was not orientated, and at no time did 
it take up the function of stress. Should at any time the 
Mersilene mesh fail, or require removal, there is in- 
sufficient fibrosis present to maintain a repair, and the 
defect will recur. 
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Modification of the physiological disturbances 
produced by whole gut irrigation by preliminary 


mannitol administration 


IAN A. DONOVAN, Y. ARABI, M. R. B. KEIGHLEY 


AND J. ALEXANDER-WILLIAMS* 


SUMMARY 

In a prospective non-randomized study of 42 patients it 
was found that the oral administration of 50g of 
mannitol 2h before whole bowel irrigation (W BI) 
improved the success rate of the bowel preparation and 
reduced the time required for the W Bl. Mannitol is an 
osmotic cathartic, and it reduced fluid absorption from 
a mean value of 2:7 l in patients who had WBI alone to 
a mean of 1-21 in those who received mannitol before- 
hand, Sodium absorption was also significantly reduced. 


WHOLE bowel irrigation (WBI) as a means of mech- 
anical bowel preparation was first described by 
Hewitt and his colleagues in 1973. Since reporting our 
initial experience with the technique (1), we have been 
using it to prepare all our patients for elective colonic 
surgery excepting only those with evidence of intestinal 
Obstruction. We found that it was often unsuccessful 
in preparing the left colon and that it was frequently 
very time-consuming, with preparations taking 5 h or 
longer. To try to improve our method we established 
a prospective study to evaluate the effect of pre- 
liminary administration of 50 g of mannitol, a poorly 
absorbed carbohydrate which acts as an osmotic 
cathartic (2). The rationale of this modification was 
that the mannitol would produce faecal softening 
before the irrigation fluid reached the colon. In 
addition, it was hoped that the osmotic cathartic 
effect of the mannitol would counterbalance the fluid 
absorption that had been shown to occur during 
WBI. Love et al. (3) reported a mean fluid gain of 
1:52 | and Crapp et al. (1) a gain of 1:9 I. 


Patients and methods 

Forty-two patients were entered into a prospective study: 21 
had whole bowel irrigation alone and 21 received 500 ml of 
ice-cold orange- or lemon-flavoured 10 per cent mannitol 2 h 
before irrigation. The diagnoses in the two groups are shown 
in Table J. The internal diameter of the bowel at the site of the 
lesion was measured immediately after removal and before 
fixation using a series of graduated Hegar's dilators: the 
values are shown in Table H. The allocation was not randomized 
as at the start of the study patients were given mannitol if 
difficulties were expected due to constipation or suspected 
stenosis. 

No dietary restrictions were placed on the patients before 
the day of their preparation. A 14 FG Salem sump tube was 
placed in the stomach and a warm saline solution (155 mmol/l) 
was infused with a rotary pump at an initial rate of 3 l/h. 

The patient was seated on a padded commode during WBI. 
The irrigation was continued for at least 30 min after the fluid 
passed per rectum was entirely clear of faecal material. Once 
defaecation was established and in the absence of vomiting 
infusion rates of up to 6 I/h were used. All the patients received 
10 mg of metoclopramide immediately before and 2 h after the 
commencement of irrigation. 

Fluid balance was measured during irrigation and estima- 
tions of sodium and potassium concentration were made on 


each hourly collection of faeces and urine. Serum electrolytes 
were measured at the beginning and end of the preparation. 

The adequacy of bowel preparation was assessed by the 
surgeon as good if no faecal residue was present in the colon, 
moderate if a little residue was found, or poor if there was 
considerable faecal residue. Results were analysed with 
Student's ¢ test. 


Table 1: REASONS FOR IRRIGATION 


Irrigation alone Irrigation with 


(n — 21) mannitol (n= 21) 
Carcinoma of rectum 7 9 
Carcinoma left colon 3 4 
Sigmoid diverticulitis ] 0: 
Carcinoma right colon 5 i 
Villous papilloma l 2 
Adenomatous polyp l i 
Colostomy closure 1 1 
Acquired megacolon 1 0 
Colonoscopy I 3 


Table I: INTERNAL DIAMETER AT SITE OF 
COLONIC LESION 


Diameter Irrigation alone Irrigation with 
(mm) (n = 21) mannitol ia = 21) 
> 18 8 12 
13-18 6 4 
«12 5 5 

Unknown 2 0 





Table HI: ADEQUACY OF BOWEL PREPARATION 


Irrigation alone Irrigation with 


Preparation (n = 21) mannitol £n = 21) 
Good 11 18 
Moderate 3 I 
Poor 5 0 
Irrigation l 2 

abandoned 
Unknown l Q 





Table IV: FLUID AND ELECTROLYTE CHANGES 


Irrigation 
Irrigation wiih 
alone mannitol 
{n == 20) (n= 19) t P 
Fluid gain (mi) 2740-274 11604374 34 <0-002 
Sodium gain (mmol) — 564-44 3242-54 35 «0:002 
Serum sodium rise 1:94. 0-9 0640-5 1:2 n.s. 
(mmol/l) 

Potassium loss (mmol) 73-49 474.5 26 «002 
Serum potassium fall 0-13--0-11. 0-07+0-09 0-4 n.s. 


(mmol/l) 


* The General Hospital, Birmingham. 
Correspondence to: 1. A. Donovan, Dudiey Road Hospital, 
Edgbaston, Birmingham. 


Results 

The assessment of the adequacy of bowel preparation 
in the two groups is shown in Table HI. Whole bowel 
irrigation had to be abandoned in 3 patients due to 
persistent vomiting and the preparation was not 
assessed in | patient in whom the primary growth 
was inoperable and multiple metastases were present. 
The patients in whom the irrigation was abandoned 
have been excluded from the analysis of fluid and 
electrolyte balance because the preparation was not 
completed. 

The fluid and electrolyte changes in the two groups 
are shown in Table IV. In the mannitol group there 
was significantly less water and sodium gain and 
significantly less potassium loss. The time required for 
the irrigation after mannitol (mean 3:°5h+0:3 se. 
mean) was significantly less than that required with 
irrigation alone (mean 4:5 h 0:2 s.e. mean) (1 = 3-2, 
P0004) The amount of fluid required for the 
irrigation was also significantly reduced in the 
mannitol group (irrigation alone, mean = 12:514 0:8 
s.e. mean; irrigation with mannitol, mean = 9:314 0-8 
s.č. mean; f= 2:9, P-« 0-08). 


Discussion 
The results of the study suggest that preliminary 
administration of mannitol improves the mechanical 
bowel preparation; a statistical analysis was not 
performed because of the subjective nature of the 
assessment. 

Vomiting occurred in half of the patients equally 
distributed between the two groups but its occurrence 
was not of value in predicting the efficacy of the final 
preparation. 

The irrigation was abandoned due to persistent 
vomiting in 3 patients. None of these patients had an 
obstructing lesion, the diameter of the lesion in the 
individual cases being greater than 18 mm, 17 mm and 
15 mm. We believe that these failures were due to 
gastric retention of fluid unrelated to colonic obstruc- 
tion. The incidence of failure may be minimized by 
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not overloading the stomach with too rapid a rate of 


infusion at the beginning of WBI. : 

Ten patients had an internal diameter of less than 
12 mm at the site of the colonic lesion (see Table IH; 
the 5 who had WBI alone had a poor preparation 
whereas all 5 in the group who received mannite! 
before WBI had a good preparation. A poor pre- 
paration discovered at surgery jeopardizes the success 
of the operation and is therefore a more serious 
problem than that of abandonment of WBI, as in the 
latter situation the patient may still be prepared by 
other methods. 

The measurements made during irrigation showed 
that preliminary administration of mannitol reduced 
water and sodium gain during WBL which should 
reduce the risk of producing cardiac failure in elderly 
patients. The reduction in time required for the 
preparation is also beneficial for the patient and 
reduces the demands made on the time of nursing 
staff. As the individual response to mannitol is 
variable (2), it may be that an increase in the dose of 
up to 100 g would produce further benefits. 

The diverse nature of the pathology treated would 
make random allocation meaningless unless there 
were strict stratification by site and disease. This 
would obviously need a much larger series. Neverthe- 
less, unfavourable factors such as a narrow lumen and 
the presence of a left-sided neoplasm were slightly but 
insignificantly more frequent in the mannitol group. 
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The delayed treatment of wounds of the hand 


and forearm under antibiotic cover 
W.J. MORGAN, D. HUTCHISON AND H. M. JOHNSON* 


SUMMARY 

In wounds of the hand and forearm treated within 4 h 
of injury, prophylactic clindamycin, in a dose of 150 mg 
6-hourly for 5 days, did not reduce the infection rate. 
In wounds treated after 4h the infection rate was 
reduced, but not significantly so. There was a significant 
reduction in the infection rate comparing all wounds 
treated within 4 h with those treated after 4h, Early 
treatment of wounds is more important than prophylactic 
antibiotics, although these may have a part to play 
where late treatment is unavoidable. 


Previous surveys have shown that wounds of the 
hand and forearm have a higher infection rate than 
wounds in all other sites of the body, other than 
below the knee (1, 2). Infected hand wounds can have 
serious consequences with regard to future function, 
leading to contractures and jeopardizing the success 
of any nerve or tendon repair. Often a laceration, 
which is initially treated as simple, is subsequently 
shown to have involved bone, joints or tendons. 
Brickell (3) considered that all lacerated knuckles are 
potentially dangerous to the underlying joint. Also, 
considering the morbidity associated with infected 
wounds in this area, prophylactic antibiotics are more 
justifiable financially than with wounds in other areas 
of the body. The predominant infecting organism in 
hand infections is penicillin-resistant Staphylococcus 
aureus (4). Clindamycin is highly effective against this 
organism, and therapeutic blood levels are achieved 
with an oral dose of 150 mg 6-hourly. It is a generally 
accepted surgical principle that the longer the time 
interval between the occurrence of injury and treat- 
ment, the more likelihood of infection (5). 

It was the purpose of this survey to test that 
principle, and also to see whether clindamycin would 
reduce the infection rate in this potentially con- 
taminated group of wounds. 


Patients and methods 

A series of 300 consecutive patients attending the Accident 
Department of Glasgow Royal Infirmary with wounds of the 
hand and forearm were randomly divided into two groups. 
The only patients not considered for the trial were those 
allergic to penicillin. Both groups received a single intra- 
muscular injection 'of a long-acting penicillin, in accordance 
with hospital policy. Tetanus toxoid booster injections were 
given according to the immunity of the patient. However, one 
group also received clindamycin in a dose of 150 mg 6-hourly 
for 5 days. Wounds were divided into superficial and deep. A 
deep wound was defined as any where exploration in theatre 
was considered necessary, rather than simple closure in the 
accident department. 

In each case the time of injury was noted, and also the time 
of completion of treatment, The aseptic routine and cleansing 
of the wounds was the same in each case. The skin was closed 
with Ethilon sutures if primary suture was performed. All 
patients were asked to attend for initial review within 7 days of 
treatment, and a record was kept of each case until healing of 
the wound occurred. There was no strict policy regarding the 
time of removal of skin sutures. All infected cases were noted. 


For the purpose of this survey, infection was defined as a 
discharge of serum or pus from the wound (from which a swab 
could be taken), or any wound showing evidence of infamma- 
tion sufficient to cause symptoms and requiring further anti- 
biotic treatment. Positive swab cultures were noted and also the 
organism's antibiotic sensitivity. 


Results 

A total of 217 patients returned for review. Of these, 
103 had received clindamycin and 114 the standard 
penicillin injection only. A total of 155 wounds was 
judged to be superficial and analysis of these results 
is shown in Tables I and I. Sixty-two of the wounds 
were considered deep, and analysis of these results is 
shown in Tables IH and IV. 


Table I: RESULTS OF SUPERFICIAL WOUNDS 
TREATED WITH CLINDAMYCIN 


Time before treatment 


(h) No. Infected 
0-4 55 3 
4-12 7 ] 
>12 8 ] 
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Table H: RESULTS IN SUPERFICIAL WOUNDS 
TREATED WITH PENICILLIN ONLY 


Time before treatment 


(h) No. Infected 
0-4 68 4 
4-12 6 ] 
>12 11 5 
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Table HI: RESULTS OF DEEP WOUNDS TREATED 
WITH CLINDAMYCIN 


Time before treatment 


(h) No. Infected 

0-4 10 2 

4-12 14 } 
12 9 2 
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Table IV: RESULTS OF DEEP WOUNDS TREATED 
WITH PENICILLIN 


Time before treatment 


(h) No. Irfected 
0-4 15 I 
4-12 19 3 

1 4 0 





Of the 217 patients reviewed, 148 (64 per cent) were 
treated within 4 h and 69 (36 per cent) after 4 h. In the 
former group 10 became infected (7 per cent) and in 
the latter group 14 became infected (20 per cent). The 
difference is significant (P «0-025; analysis using a x? 





* Accident and Emergency Department, Royal Infirmary, 
Glasgow. 


test for 2 degrees of freedom and Yates’ correction for 
small numbers). 

Of the 69 patients treated after 4 h, 5 out of 38 (13 
per cent) became infected in the clindamycin group, 
compared to 9 out of 31 (29 per cent) in the control 
group. The difference is not significant (P> 0:1). 
There was no reduction in the infection rate in 
wounds treated within 4h, 5 out of 65 (8 per cent) 
becoming infected in the clindamycin group, compared 
to 5 out of 83 (6 per cent) in the control group. 

Of the 83 patients who did not return for review, 
73 (88 per cent) had superficial wounds, compared to 
7] per cent of those reviewed. In this group 56 patients 
(67 per cent) were treated within 4 h, compared to 64 
per cent of those reviewed. 

Positive swab cultures were obtained from 16 
patients. S. aureus was cultured from 13 of the patients, 
4 of these being penicillin-sensitive. Other organisms 
cultured were Escherichia coli (3), Staphylococcus 
albus (2), haemophilus (1), diphtheroids (1), Strepto- 
coccus faecalis (1) and haemolytic streptococci (1). 
There were 5 mixed infections. 


Discussion 
Previous work with prophylactic antibiotics in 
accidental wounds supports the view that their 
routine use does not reduce the infection rate (6). 
Penicillin itself has been shown to be ineffective as a 
prophylaxis against infection (2). However, results 
from this survey do suggest that certain selected 
wounds would benefit from a full course of antibiotics 
effective against penicillin-resistant organisms. Clinda- 
mycin is one such antibiotic as well as being effective 
in bone and joint infections (7). This is an obvious 
advantage when considering hand injuries. Reported 
side effects in the routine use of clindamycin are the 
development of diarrhoea and occasionally of pseudo- 
membranous colitis (8). However, other workers have 
used the drug in similar dosage in a large series of 
patients without complications (9), and although no 
specific enquiry was made of our patients regarding 
side effects, none complained of diarrhoea at review. 
Our results show that prompt treatment of wounds 
of the hand and forearm reduces the infection rate. 
In this group of wounds, clindamycin has no effect. 
Within this time bacterial contamination is minimal 
and other factors such as surgical technique, thorough 
cleansing of the wound and vascularity of the affected 
part are more important. The longer the wound 
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remains open, the greater the risk of bacteria! con- 
tamination, and theoretically the appropriate anti- 
biotics should be effective in reducing infection. The 
results show that clindamycin is more effective in this 
group of patients, although for the numbers involved 
the figures do not reach significance. 

The most striking effect of clindamycin is in the 
superficial wound group treated after 12 h, Here the 
infection rate is reduced from 45 per cent in the 
control group to 12-5 per cent in the clindamycin 
group. The explanation for this may be that in our 
experience superficial wounds in this category are 
genuinely neglected wounds, often sustained while the 
patient is under the influence of alcohol from the night 
before. Deeper wounds are considered to be more 
urgent by the patient, and hence earlier hospital 
advice is sought. Also, although the completion of 
operative treatment on deeper wounds may take longer 
than 12h, the patient often enters hospital consider- 
ably earlier. While waiting for operation, the limb is 
elevated and a protective dressing applied, both these 
precautions tending to reduce infection. 

In view of the high infection rate in this group of 
superficial wounds and the previously LM 
dangers of seemingly superficial lacerations of the 
hands, the use of prophylactic antibiotics should be 
considered. 
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Short notes and case reports 


Crossed renal ectopia without fusion: case report with 


angiographic study 
E. DASKALAKIS AND J. 


CROSSED renal ectopia is a rare congenital abnormality 
in which one of the kidneys lies on the side opposite its 
normal position, whereas its own ureter enters the 
bladder on the correct side. 

Three types of this condition have been described. In 
the first, which is the commonest, the kidneys are fused. 
In the second, accounting for about 10 per cent of the 
cases, the kidneys are not fused. Fifty-nine such cases 
have been published so far, including the case described 
herein. In the third type. which is extremely rare, there is 
crossed renal ectopia with a solitary kidney. 


M. S., a 22-year-old soldier, was admitted to hospital in June 
1978 with a l-year history of intermittent attacks of slight, 
dull pain in the right lower abdomen followed by some 
urgency. The last attack, longer and more severe than pre- 
viously, led to his admission. 

On examination, a palpable mass the size and shape of an 
orange, which was slightlv tender. firm and immobile, was 
found in the right flank. 

A plain X-ray of the abdomen showed both kidneys to be on 
the right side. An intravenous pyelogram revealed a normal 
nght kidney and an ectopic one, lying immediately below it. 
The ureter of the latter crossed the midline to enter the bladder 
on the left side. 

Aortography showed that the left renal artery arose from the 
origin of the left common iliac artery and crossed the midline to 
enter the ectopic kidney. There was no fusion of the kidneys nor 
anastomoses between the two renal arteries or their branches 
(Fig. 1). 


Discussion 
In the fifth week of intrauterine life each developing 
permanent kidney (metanephros) appears as a con- 
densed mass of mesoderm, arising caudally from the 
ipsilateral nephrogenic cord. At the same time the 
ureteric bud arises from the Wolffian duct and grows 
dorsocephalad into the developing metanephros to 
form the ureter, the renal pelvis, the calices and some of 
the collecting tubules. The kidney takes its final position 
in the abdominolumbar region at about 8 weeks, 
followed by the elongated ureteric bud. When ascend- 
ing, it establishes vascular connections first with the 
middle sacral artery, then with the iliac artery and finally 
with the aorta. When in this process cranial vessels 
appear, caudal ones regress (1, 2). In ectopia, the final 
supplying vessels of the kidney are those corresponding 
to the developmental stage, the ascent of the organ 
ceases. The abnormality, therefore, is that of arrest not 
of malformation (3). 

Faulty development of the ureteric bud into the 
opposite nephrogenic blastema or aberration in the 
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Fig. 1. Aortogram (for further details see ext). 


process of the ascent of the kidney, to the oppos te side, 
are the two most popular theories explaining the 
abnormality. 

Arteriography is valuable. In our case, the origin of 
the ectopic organ from the left common iliac. artery 
confirms that abnormal migration of the kidney, not of 
the ureteric bud, is the primary aberration. 
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Autonomous ectopic thyroid suppressing a normally 
situated gland, simulating a thyroglossal cyst: a case report 
S. NG TANG FUI, M. N. MAISEY AND I. McCOLL* 


MISDIAGNOSIS of an ectopic thyroid for a thyroglossal 
cyst may lead to excision of the only thyroid tissue of the 
patient, but can be avoided by preoperative thyroid 
scintigraphy (1, 2). We report the first case of an 
autonomous ectopic thyroid simulating a thyroglossal 
cyst in a patient with a normally situated but suppressed 
thyroid gland. 


A 3l-year-old male Egyptian presented with a midline mobile 
swelling superficial to his hyoid bone (Fig. 1). It measured 3 cm 
in diameter and had been present for several months without 
causing any symptoms. The swelling moved upwards on 
swallowing and on protruding the tongue. There were no other 
abnormal physical signs and the patient was clinically eu- 
thyroid. A clinical diagnosis of thyroglossal cyst was made and 





Fig. 1. Midline upper cervical nodule resembling a 
thyroglossal cyst. 


surgery advised. A preoperative thyroid scintigram using 
?"Tc", however, showed the swelling to be a subhyoid ectopic 
thyroid associated with a small functioning nodule in the 
normal position of the thyroid (Fig. 2). Tri-iodothyronine 
(80 ug) daily for 7 days failed to suppress the ectopic gland 
and the right thyroid nodule, indicating that they were 
autonomous. Thyroid stimulating hormone (TSH), 10 iu. 
intramuscularly daily for 3 days, revealed a fully developed 
thyroid gland in the normal position (Fig. 3), indicating that it 
was suppressed by the ectopic thyroid nodule. Serum total 
thyroxine, tri-iodothyronine and TSH were normal, but TSH 
response to TRH (thyrotrophin releasing hormone) was 
absent, as usually observed with autonomous thyroid nodules 
without hyperthyroidism (3). 

As a result of the scintigraphic findings, excision of the 
ectopic nodule and right lobe of the thyroid was advised. At 
operation the ectopic thyroid was removed with the body of the 
hyoid bone to which it was attached by fibrous tissue. A nodule 
was found in the right lobe of the thyroid gland: the left lobe 
was normal. A right subtotal thyroidectomy was also per- 
formed. Histological examination showed changes of benign 






nodular colloid goitre in the ectopic thyroid and in the noc 
in the right lobe. Six weeks after surgery repeat ilv 
function tests, including TRH test, were normal. A repea: 
scintigram showed a normal functioning left lobe and isthmus 
of the thyroid (Fig. 4). 





Fig. 2 


Fig. 3 Fig. 4 
Fig. 2. Initial scintigram showing an ectopic thyroid and 
suppressed thyroid gland with a small functioning nodule 
The appearances were unchanged after T3 suppression. 


Fig. 3. Repeat scintigram after TSH stimulation, revealing à 
normally placed thyroid gland. 


Fig. 4. Postoperative scintigram. 


Discussion 
Thyroglossal cysts are usually excised but should be 
distinguished from midline ectopic thyroids by pre- 
operative scintigraphy. The use of ""Tc* of iodine. 123 
instead of iodine-131 for thyroid scanning has con- 
siderably reduced the radiation dose to the patient (4). 
There have been several case reports of inadvertent 
excision of ectopic thyroids mistaken for thyroglossal 
cysts because scintigraphy was not performed (1, 2). 
Thyroid tissue was usually absent in the normal position 
indicating arrested descent of the entire gland during 
embryonic development. Inadvertent excision of the 
ectopic thyroid necessitated permanent thyroid therapy. 

In our patient preoperative scintigraphy showed the 
suspected thyroglossal cyst to be an ectopic thyroid, but 
unlike previously reported cases, the ectopic thvroi 
was shown to be autonomous and associated with a 
normally situated, but suppressed, thyroid gland which 







also contained a small autonomous nodule in the r 
upper pole. Presumably, the thyroid gland descended 
normally during embryonic life and the ectopic thyroid 
represents an autonomous nodule originating from 
aberrant thyroid rests which may be found anywhere 
along the thyroglossal tract of a normally situated 


thyroid (5). An alternative explanation is that the 
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ectopic thyroid originated as an autonomous nodule in 
the left upper pole of the thyroid gland and became 
sequestered medially as previously described by Sisson 
et al. (6). Klopp and Kirson (2) have previously reported 
the occurrence of ectopic thyroids with normally placed 
thyroid glands and postulated that they were due to 
nodular hypertrophy of a pyramidal lobe or of ac- 
cessory thyroid tissue secondary to hypofunction of a 
normally situated gland. However, radioisotope studies 
were not available, The demonstration in our patient of 
an autonomous ectopic thyroid suppressing a normally 
placed thyroid gland capable of functioning under TSH 
stimulation made it possible to remove the ectopic 
thyroid without resultant hypothyroidism. 
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A pancreatic cystadenoma complicated by varices: case 


report 
R. SHEERS? 


PANCREATIC cystadenomas and cystadenocarcinomas 
are uncommon tumours and their preoperative diag- 
nosis may be made more difficult by the indistinct nature 
of their clinical features. A case is reported that was not 
recognized initially and then re-presented with an 
anaemia due to the development of varices. 


in 1975, during a pregnancy, a 29-year-old housewife ex- 
perienced several attacks of abdominal pain. After a normal 
delivery a mass was noted in the centre of the abdomen that was 
still present a vear later when she was investigated. A barium 
follow-through examination showed displacement of the small 
bowel bv a posterior mass, A radionuclide scan showed a 
normal liver and a slightly enlarged spleen. At laparotomy à 
large cyst was found arising from the pancreas and this was 
assumed to be a pancreatic pseudocyst and a cystogastrostomy 
was performed. A biopsy showed a cyst wall with small ducts 
and islets of Langerhans. Following operation the mass 
remained the same size. Twenty months later she was readmit- 
ted for investigation of an anaemia. She had not noted any 
gastrointestinal blood loss and on examination she was pale 
and had a mobile round mass measuring 16x 15 cm in the 
anterior abdomen, centrally. The spleen was just palpable. 

[Investigations showed a severe iron-deficiency anaemia and 
a reticulocytosis (5:6 per cent). Isotopic studies demonstrated 
faecal blood loss averaging 23 ml per day. Results of barium 
follow-through were unchanged and at gastroscopy the fundal 
mucosa was considerably convoluted but no bleeding point 
was seen. A splenoportogram failed to demonstrate a splenic 
vein and contrast medium was diverted through varices, 
especially a large vessel running inferiorly to à leash of vessels 
in the left iliac fossa (Fig. 1). This drained into a faintly 
opacified portal vein and inferior vena cava. Gastric fundal 
varices were also seen. 

At laparotomy a large partly cystic, retroperitoneal tumour 
was found arising from the pancreatic neck. It protruded 
through the gastrocolic omentum and contained multiple cysts. 
The retroperitoneal tissues and omentum contained varices 





Fig. I. 
and the leash of vessels in the left iliac fossa was attached to the 
colonic splenic flexure. The spleen was enlarged and the splenic 
vein was obliterated where it entered the base of the tumour. 
The spleen and tumour were removed and the large varices 
ligated. 

The histology of the tumour was that of a panereatic 
cystadenoma without any malignant foci and the patient made 
a good recovery. 


* Broadgreen Hospital, Liverpool 14. 


Discussion 

There are two previous reports of splenic vein throm- 
bosis as a result of stretching of the vein by a pancreatic 
cystadenoma (1, 2) and one report of involvement of the 
vein by a cystadenocarcinoma. Murray and Spier (1) 
also noted oesophagogastric varices and splenomegaly 
in their cases and recommended close attention to the 
splenic vein during removal of these tumours. 

Barbee et al, (3), in a review of the literature, con- 
cluded that pancreatic cystadenomas and cystadeno- 
carcinomas are rare tumours that occur predominantly 
in women under 60 years of age and usually present 
with the insidious onset of non-specific abdominal 
symptoms. 

This case illustrates their conclusion in that the 
patient reported here had no specific symptoms until 
she developed an anaemia due to bleeding from the 
gastrointestinal tract. This is the first report of such a 
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complication occurring as a result of a pancreatic 
cystadenoma. 

Fortunately, with the excision of a benign tumour the 
prognosis is good and splenectomy should allow the 
varices to regress, 


Acknowledgements | 
I would like to thank Dr IL Camens. The Royal Adelaide 
Hospital, South Australia, for permission to publish this case. 


References : 

l. MURRAY J. B. and SPIER J. J. Cystadenoma of the pancreas. 
Am. J. Surg. 1961; 110: 500-4, 

2. CORNES J. S. and AZZOPARDI J. G.: Papillary cystadenomas 
of the pancreas. Br. J. Surg. 1959; 47: 139.44. 

. BARBEE R. A. DEMELLO F. B. and GRAGE T. Bc: Cystadenoma 
and cystadenocarcinoma of the pancreas. J. Surg. Oncol. 
1976; 8: 1-10. | 


m 


Br. J. Surg. Vol. 67 (1980) 145- 146 


Double gallbladder with cholecystocolic fistula: a case 


report 
A. W. S. RITCHIE AND V. CRUCIOLI* 


DousBLE gallbladder is a rare congenital abnormality. 
We describe a case with a coexistent cholecystocolic 
fistula, a combination which we believe has not been 
previously reported. 


A 66-year-old man presented with a 14-hour history of right 
upper quadrant abdominal pain associated with nausea and 
anorexia. Some 3 weeks before presentation he had noticed 
pale-coloured stools and dark brown urine. The clinical 
diagnosis was of acute cholecystitis, this being supported by 
findings of a non-functioning gallbladder on oral cholecysto- 
graphy, and a mildly elevated serum bilirubin. Early operation 
was not considered advisable on account of disabling chronic 
bronchitis. The patient settled with conservative treatment and 
a subsequent infusion cholangiogram showed a common bile 
duct of normal calibre but the gallbladder was not visualized. 
Readmission some 6 weeks later was precipitated by a further 
attack of acute cholecystitis. On this occasion laparotomy was 
performed after intense respiratory preparation. At operation 
the hepatic flexure of the colon was found densely adherent to 
the gallbladder which contained palpable stones. There were 
two cystic ducts one joining the common bile duct and the other 
the right hepatic duct, l 

Because of the possibility of a cholecystocolic fistula the right 
hepatic flexure was removed in addition to the gallbladder. The 
postoperative course was uneventful. 


Pathology 

Externally, the gallbladder appeared of normal shape and size. 
Its fundus was adherent to the hepatic flexure of the colon. 
Opening the gallbladder showed two completely separate 
lumina (Fig. 1) each leading into an independent cystic duct. 
The wider lumen contained a few mixed stones and calculous 
debris. Histology revealed the presence of separate muscle 
coats around each of the two lumina, the one surrounding the 
smaller lumen being much thicker than the other. Dense 
fibrous tissue with scarcely any inflammatory cells was found in 
the septum dividing the two cavities. The mucosa lining the 
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Fig. 1. Transverse section of double galibladder. . 


smaller cavity was almost intact, whereas severe mucosa! 
inflammation and calculous concretions were present in the 
wider compartment. Microscopic examination of the adherent 
colonic wall showed a narrow serpiginous fistulous track, lined 
by acutely inflamed granulauon tissue and containing calcu- 
lous debris, connecting the larger lumen of the gallbladder with 
the lumen of the colon. E 

* General Surgery and Pathology Laboratory, Bangour 
General Hospital, Broxburn, West Lothian EHS26LE. 
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Comment 

A double gallbladder is common in cats (12 per cent) (1) 
and less so in pigs, sheep and cows, but it is rare in man. 
There are only 200 cases reported in the literature of a 
double gallbladder removed for chronic inflammation 
and/or gallstones, none in large series, up to 1976 (2). 
The condition was first described in 1674 by Gerard 
Blaes (2). It is the occurrence of an acquired chole- 
cystocolic fistula that makes this case exceptional. 
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The use of tantalum clips during operative 


cholangiography 
ALASTAIR GUNN* 


THE most popular method of introducing contrast 
material into the common bile duct is via a cannula 
inserted into the cystic duct and held by a ligature (1). If 
the cannula is introduced into the cystic duct and then 
held by a large tantalum occlusion clip (e.g. Ligaclip 
LC-400, Ethicon) this makes it unnecessary to tie knots 
on to a fragile cystic duct in a sometimes deep and 
difficult wound. The clip is best held in a long applicator 
(e.g. LC-410, Ethicon) and can be applied in a con- 
trolled and gentle manner. 


Technique 

After exposure of the gallbladder and common bile duct, the 
cystic duct is held taut by a curved haemostat applied to 
Hartmann’s pouch and incised transversely. An assistant 
steadies the cystic duct by traction on the curved haemostat 
and a cannula is introduced in the usual fashion. A large 
tantalum clip is applied to the cystic duct whilst the cannula is 
moved slightly to and fro so that as soon as the clip grips the 
cannula within the cystic duct compression on the clip ts 
released. It is important to use the minimum compression 
necessary and to apply the centre and not the up of the clip to 
grip the cannula within the cystic duct. Failure to observe these 
points or the use of other than a large tantalum clip may result 
in a crushed cannula. A further clip should be applied to the 
junction of the cystic duct and the gallbladder to prevent 
leakage of bile from the gallbladder (Fig.1). A Stoke on Trent 
cannula has been used, but a No. 4 ureteric catheter works as 
well and is better for a narrow cystic duct. At the end of the 
cholangiogram the tantalum clip is removed with a haemostat 
and the cystic duct divided and tied in the usual fashion. 


Results 

Timing this procedure in 30 consecutive patients 
showed that in all but 2 the procedure took less than 
2min. In one patient delay was due to difficulty in 
cannulating a narrow cystic duct and in the other a 
second tantalum clip had to be applied after removal of 
an incorrectly applied clip. 

This technique has now been used in over 100 
patients. It has proved most valuable where a frail cystic 
duct was in danger of avulsion by all but the most gentle 
of manipulations. It has even been possible to secure a 
cannula within a cystic duct remnant. When the cystic 
duct valve prevents passage of the cannula into the 
common bile duct, a short length of cannula can still be 
secured in the cystic duct with a clip and a satisfactory 
cholangiogram performed with negligible leakage of 
contrast material. 





/ 
Fig. 1. Cannula secured in the cystic duct with a large 
tantalum clip. A further clip prevents leakage of bile from 
the gallbladder. 


Discussion 

Often an operative cholangiogram can be easily per- 
formed, but in difficult cases securing a cannula within a 
friable cystic duct may prove onerous or frankly 
unsuccessful, resulting in a torn cystic duct. There are 
many techniques for performing operative cho. angio- 
grams and to some extent this probably represents an 
inherent variation in the surgical approach of ind vidual 
surgeons. Nevertheless, the method described here may 
be useful to many surgeons as it is a simple modification 
of an established technique which reduces the need for 
manipulations in the depth of a wound; it is therefore 
most valuable in the difficult case. 
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Myelolipoma of the adrenal 
S. A. FILOBBOS AND J. A. SEDDON* 


MYELOLIPOMA of the adrenal is a rare non-functioning 
benign tumour composed of a mixture of fat and 
haematopoietic elements. Although it was first des- 
cribed by Gierke in 1905 (1), the term ‘myelolipoma’ 
was first used by Oberling in 1929 (2). Until 1957 all the 
lesions described were incidental findings at autopsy. In 
that year Dyckman and Freedman (3) reported the first 
symptomatic case in which the tumour was surgically 
removed. Since then there have been seven more clinical 
cases reported (4-9), the last being by Olsson in 1973 
(10). The case reported here is thus the ninth in the 
literature and is the first in the British Isles. 


Pathology and pathogenesis 

Myelolipoma is a well-circumscribed tumour which 
arises in either the cortex or the medulla of the adrenal 
gland. It is composed of adipose and haematopoietic 
tissues which vary in proportion from one tumour to 
another and also within the same tumour. 

Macroscopically, the tumour varies in size from a few 
millimetres to about 25cm in its largest diameter. 
Although it has no true capsule, the tumour is well 
demarcated from the surrounding tissues by a false 
capsule of compressed adrenal tissue. The colour of the 
tumour varies from yellow to dark reddish-brown 
depending on the proportion of its two elements. 
Haemorrhage has been reported to occur in some 
tumours and in long-standing cases areas of necrosis 
and calcification have been described. 

Microscopically a thin rim of adrenal cortical tissue 
surrounds the periphery. The tumour is composed 
of large vacuolated fat cells between which are 
cells resembling bone-marrow cells. Granulocyes and 
erythrocytes predominate but some lymphocytes and 
Occasional megakaryocytes are also seen. Although 
the lesion is rich in capillaries, the reticulum and 
sinusoids of mature bone-marrow are absent. 

Sex incidence is equal and in the recorded cases the 
tumour has occurred between the ages of 36 and 67 
years. Myelolipoma is not known to be associated with 
anaemia or blood dyscrasias and is distinguishable from 
extramedullary haematopoiesis. Its myeloid elements 
are not situated in reticular sinusoids and do not have 
access to the circulation. 

AS the tumour is non-functioning, endocrine disturb- 
ances are very unusual but autopsy surveys have shown 


a high incidence of obesity. A large percentage of 


patients die of malignancy or of cardiovascular disease. 

The aetiology of myelolipoma is not known but three 
theories have been proposed: 

|l. The tumour arises from embryonic rests of primi- 
tive mesenchyme within the adrenal. 

2. A blood-borne embolus of bone-marrow cells 
lodges in the adrenal. 

3. There is metaplasia of adrenal cortical cells 
particularly the reticuloendothelial cells of the blood 
capillaries. The stimulus for this metaplasia has been 
suggested to be infection or stress or tissue necrosis. 
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Clinical presentation 

Three of the tumours surgically removed were com- 
pletely symptomless, being discovered accidentally. In 
the remaining 5 cases the tumour presented with upper 
abdominal pain, as a retroperitoneal swe lling, or with 
haematuria. 


Case report 

The patient, a 37-year-old male furnace worker, presented with 
upper abdominal discomfort and symptoms of. oesophageal 
reflux of 5 months’ duration. Otherwise he was in perfectly 
good health. He was of average build. 

Abdominal examination revealed a large mobile mass 
occupying the entire left hypochondrium and extending into 
the epigastrium, left lumbar and umbilical regions. The mass 
was firm, had a smoothly lobulated surface and well-defined 
edges. 

An intravenous urogram showed normal pyelograms but the 
left kidney was displaced downwards by a large soft tissue 
shadow. A barium meal examination demonstrated that the 
stomach was displaced forwards. The transverse colon was 
displaced downwards by the tumour. A provisional diagnosis 
of a retroperitoneal tumour was made. 

At operation the mass was found to be retroperitoneal and to 
lie above the left kidney. It was encapsulated and replacing the 
left adrenal gland. A plane of dissection was easily developed 
between the tumour and the surrounding tissues but numerous 
large vessels had to be divided. The patient made an uneventful 
recovery and was discharged home on the tenth postoperative 
day. 

The mass weighed 2250 g and measured 27 x 19 x 15 em. We 
believe this to be the largest yet reported in the literature. fi was 
smoothly lobulated and its colour was yellowish-red, The cut 
section showed a mottled appearance with alternating red and 
vellow areas. Histologically it showed all the characteristics of 
an adrenal myelolipoma (Fig.1). 

The patient was followed up for 12 months after operation. 
He was completely relieved of his symptoms and there was TO 
sign of recurrence of the tumour. 





Fig. 1. Histological section showing compressed adrena! 
cortical tissue forming pseudocapsule.- 
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Spontaneous detachment of the appendix in acute 


appendicitis 


S. K. S. MARYA, SUBEDAR SINGH, R. YADAV AND S. SINGLA* 


ALTHOUGH appendicitis is notorious for its 
complications (1, 2, 3), spontaneous expulsion of the 
appendix during incision and drainage of localized 
appendicular abscess has not previously been described. 


A 50-year-old man was admitted with an 8-day history of pain 
and continuous fever. He had vomited three times the day 
before admission. There was no history of purgation. On 
examination, he had a visible diffuse swelling in the right iliac 
fossa with tenderness and guarding in the right lower part of 
the abdomen. A clinical diagnosis of an appendicular abscess 
was made. At operation purulent, foul-smelling pus gushed out 
along with an elongated, irregular mass. The mass was the 
appendix lying free in the abscess cavity. Further exploration 
and attempts to find the stump were abandoned in view of the 
marked congestion, friability and fear of flare up of peritonitis. 
The wound was partially closed over a corrugated rubber 
drain. 

On examination the appendix was found to be oedematous 
and friable. Its middle part was gangrenous. No faecolith or 
calculus was found. Histopathology confirmed acute 
appendicitis with areas of necrosis. The postoperative period 
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Percutaneous transhepatic occlusion versus peroesophageal 
injection sclerotherapy for bleeding oesophageal varices 


Sir 

The recent paper in your journal by J. M. Henderson et al. (Br. 
J. Surg. 1979; 66: 569-71). on the Lunderquist technique of 
percutaneous transhepatic occlusion (PCTO) cf oesophageal 
varices raises points which prompt discussion. 

I. In the majority of patients with portal hypertension, the 
only dangerous portasystemic collaterals that are liable to 
bleed are the submucosal oesophageal and gastric varices, and 
failure to occlude these vessels specifically is the probable cause 
for the rebleeds recorded in Henderson's series. Further, as the 
authors point out, occlusion of other portasystemic 
connections in addition to the submucosal varices is the most 
likely cause of their high incidence of post-injection ascites. We, 


was complicated by a faecal fistula which healed spontaneously 
in 3 weeks. 


We have not found any reference to a spontaneously 
detached appendix lying free in an abscess cavity. It was 
probably due to necrosis and sloughing at the 
appendicular-caecal junction. The detachment of the 
appendix appeared to be recent. 
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too, are concerned about the possible complication of portal 
vein thrombosis using PCTO. On the other hand. 
peroesophageal injection sclerotherapy (POIS) accurately and 
exclusively occludes the submucosal varices, leaving the other 
collaterals intact to perform a useful decompressing function 
(1). The complication of portal vein thrombosis is also much 
less likely. . 
2. The authors felt that the principal advantage of PCTO 
was that general anaesthesia was not required. Perhaps 
surprisingly, general arnaestheisa was a minor cause of 
morbidity and mortality amongst the equally ill patients in our 
series treated by POI[S-—there were 3 cases of postoperative 
pneumonia, | of whom died (2). It seems that the complications 


avoided by the use of local anaesthesia for PCTO may be more 
than offset by the problems due to post-injection ascites 
reported in Henderson’s series, and the needle puncture of the 
upper abdomen in these seriously ill patients which can lead to 
haemothorax, haemoperitoneum and gallbladder injury (3). 
3. While we would agree that the available results suggest 
that PCTO is a temporary measure, requiring later more 
definitive treatment, we disagree that POIS falls into the same 
category. The latter technique has been shown to be highly 
effective in the arrest of acute bleeding from varices (2, 4). In 
fact, it has completely revolutionized the management of all 
patients who present to our hospital with continued bleeding 
from oesophageal varices. Furthermore, there is encouraging 
evidence that subsequent repeated injection of non-bleeding 
varices can obliterate these vessels, thus preventing further 
bleeding, without the major morbidity and mortality caused by 
the more traditional surgical procedures (5, 6). 
J}. TERBLANCHE 
J. NORTHOVER 
R. BANE 
P. BORNMAN 
Department of Surgery 
University of Cape Town Medical School 
Observatory 7925 
Cape Town 
South Africa 


i. LANCET: Injection sclerotherapy for oesophageal varices. 
Lancet 1979; 2: 233-4. 

2. TERBLANCHE J., NORTHOVER J. M. A.. BORNMAN P. etal: A 
prospective evaluation of injection sclerotherapy in the 
treatment of acute bleeding from esophageal varices. 
Surgery 1979; 88: 239-45. 

3. SCOTT J., LONG R. G., DICK R. et al: Percutaneous 
transhepatic obliteration of gastro-oesophageal varices. 
Lancet 1976; 2: 53-5. 

4. JOHNSTON G. W. and RODGERS H. W, A review of 15 years” 
experience in the use of sclerotherapy in the control of 
acute haemorrhage from oesophageal varices. Br. J. Surg. 
1973: 60: 797 - 800. 

. SINNETT H. D., MURRAY-LYON L M., REYNOLDS K. W. et al: 
Long term injection sclerotherapy of oesophageal varices. 
Gastroenterology 1979; 76: 1250. 

6. TERBLANCHE J., NORTHOVER J. M. A., BORNMAN P. et al: A 
prospective controlled trial of sclerotherapy in the long 
term management of patients after esophageal variceal 
bleeding. Surg. Gynecol. Obstet. 1979; 148: 323-33. 


tA 


Sir 

The purpose of our communication was to report our 
experience with a method of dealing with bleeding from 
oesophageal varices which was introduced just 5 years ago and 
which had been reported only once in British literature at the 
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our experiences in 9 cases with other methods of treatment 
employed elsewhere. believing that comparisons between 
different centres are invalid because of the widely different 
aetiology and presentation of portal hypertension in differ 
parts of the world (1, 2). We did try. however, to draw attention 











to the results and the complications we had experienced. 

The fluid retention was in each case an exacerbation of an 
existing ascites. The fact that it was associated with pleural 
effusion suggested that systemic factors and the trauma of 
passing the needle through the pleural cavity and diaphragm 
were the probable causes. Though we did mention it, wide- 
spread occlusion of portasystemic connections other than 
those specifically injected appears an unlikely cause in view of 
the fact that 3 of the 4 patients who suffered this complication 
also had an episode of recurrent bleeding. 

Portal thrombosis is by no means uncommon as a 
complication of hepatic cirrhosis but our instance of it, which is 
the first recorded with this technique. we considered should be 
accepted not merely as following but as a consequence of the 
procedure. However. Lunderquist. who has also seen this 
complication, has pointed out in a personal communication 
that the thrombosis appears to occur slowly and is, therefore, 
more probably due to stasis in the portal vein than to any 
trauma inflicted by the catheterization, l 

As a team that has been conspicuous for its lack of success 
with peroesophageal injection, we have been lost in admiration 
at the results reported first by Macbeth (3). then by Johnston 
and Rodgers (4) and now by Professor lerblanche, who all 
admit that the phlebosclerosis so obtained tends to be 
temporary and that a series of injections is usually required, 
Even with the much more thrombogenic material ingected 
transhepatically bleeding recurred in 7 of our 9 gases, and on 
present evidence we consider the procedure an effective and 
surprisingly well-tolerated method of controlling the acute 
bleeding episode and of thereby gaining time for improving the 
general condition of the patient rather than as 3 cure of his 
oesophageal varices. 
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Book reviews 


Questions and Answers in General Surgery 
H. P. Henderson and M. J. Kelly. 184 x 121 mm. Pp. 259 4 x. 
1979, Bristol: Wright. £4-00. 


THE authors of this book have compiled a series of carefully 
thought-out questions and answers relating mainly to the 
practice of surgery which is primarily intended as a revision 
exercise for the Final Fellowship examination. The technique 
used is a well-tried and effective method of self-instruction but 
can lead to the acquisition of fragmented knowledge if it is not 
supplemented by sustained reading. An important attribute of 
this approach to self-instruction is the development by its user 
of an orderly mental arrangement of the factual information 
which he retains. This enables the candidate to acquire an 
answer technique which is both concise and to the point-so 
ardently sought after by examiners in the postgraduate field. 
The questions contained in this book adequately cover the 
broad spectrum of general surgery and the authors have 
obtained the right balance between core material and ancillary 
knowledge. The hook should be a useful aid to surgical trainees 

sitting the Final Fellowship. 
A. CUSCHIERI 


Surgical Review | 
J. Lumley and J. Craven, 235 x 155 mm. Pp. 407 + vii. 
Hlustrated, 1979. Tunbridge Wells: Pitman Medical. £9-95. 


Tuis book joins a large field of similar collections of surgical 
topic reviews. It is intended to publish it annually, an ambitious 
project which may stretch the available supply of suitable new 
material. The success of such a series depends on the choice of 
topics and authors--topics that reflect new developments or 
changing concepts of older problems; authors who can produce 
à succinct and pertinent summary of the situation and who are 
able to assess it against an extensive personal experience. On 
these criteria this first volume augurs well for the series to come, 
for it certainly compares very well with its competitors. Topics 
have been generally well chosen, so that while inevitably some 
are well worn, only a small number are positively worn out. 
Likewise, the authors have made real contributions to their 
subject and speak with authority. While it is invidious to select 
individual chapters in such a successful collection, some do 
stand out. Perhaps the best is a review of soft tissue sarcomas 
and related conditions, contributed by Professor MacKenzie of 
the Department of Pathology at the Westminster Hospital. 
Every general surgeon (or rather his patients) could benefit 
from reading this. Likewise, a chapter from the Microbiology 
Department at St Thomas's Hospital dealing with anaerobic 
infections in surgery gives a particularly well-balanced view of 
this somewhat controversial topic. Two very good chapters on 
microvascular surgery feature the growing edge of surgery: 
extra-intracranial revascularization is dealt with by one of the 
editors, while a second chapter gives an excellent review of the 
whole scope of microvascular techniques, particularly in 
relation to plastic surgery. 

Of the more ‘standard’ topics, Moghissi covers strictures due 
to oesophageal reflux very well, although undoubtedly the final 
word on this has yet to be written. Two chapters from Leeds 
give excellent coverage to vascular grafts and to the surgical 
management of portal hypertension, and there is a good series 
of updatings on urological topics. 

All in all, a very well-chosen and rewarding collection. 
Should the editors be willing to accept advice for future 
editions, one would offer two comments. Major subjects 
cannot be dealt with successfully in short chapters. The most 
successful contributions here are those where the chapters are 
longer or the subject confined and specific. Secondly, having 
chosen authors who are able to assess the recent literature 
against their own experience, they should persuade them to do 
so—with a touch of dogmatism if necessary. In an era of 
continuing expansion of knowledge alongside proliferation of 
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unseasoned papers, surgery needs far fewer comprehensive 
literature surveys and far more clear advice based on wide 
critical reading and first-hand experience. 

L. E. HUGHES 


Clinics in Gastroenterology, Volume 8, No. 2. 

Post-surgical Syndromes. Edited A. L, Blum and J. R. Siewert. 
235 x 155 mm. Pp. 547 - x. Hiustrated. 1979. Eastbourne: 
Saunders. £825. 

THis multi-author book deals with complications of gastro- 
intestinal surgery. Each level of the gut is dealt with in chapters 
of varying quality and length. The book's main value is in 
relation to the long term problems rather than the acute 
disasters. It provides a useful survey of the problems we create 
in a proportion of our patients and will prove valuable as an 
initial reference for futher study. 

The best sections are undoubtedly those by British surgeons. 
Many others are excruciatingly obsessional with an approach 
to clinical problems that can only be described as investig- 
ational overkill. The writing is often turgid and it is irritatingly 
easy to recognize sections written by non-English-speaking 
authors because of the use of not quite correctly translated 
words. A strange feature is the editors’ choice of first chapter-— 
a tortuous calculation of the ‘cost’ of post-surgical syndromes, 
which is a poor appetizer to a book of solid value but little 
sparkle. 

A. COX 


Surgical Problems in the Aged | 
K. D.J. Vowles. 216 x 138 mm. Pp. 200 + vii. Ilustrated. 1979, 
Bristol: Wright. £850. 


Tuis book is based on papers read to a provincial meeting of the 
Royal College of Surgeons of England held in Exeter in 1974. 
All surgeons nowadays have many elderly patients and have 
often developed considerable expertise in the field of geriatrics. 
This book reviews the experience of the surgeons in Exeter in 
this field and draws some useful conclusions, particularly about 
the advantages of teamwork. Unfortunately the book is 
somewhat anecdotal and the opportunity to delve more deeply 
into the pathophysiology and sociology of ageing is missed. 
Similarly, the literature is inadequately covered, particularly in 
the chapters about general surgery. However, the book breaks 
new ground for English surgeons and the author should be 
congratulated for his enterprise. The book can be recom- 
mended to our readers. 

H. B. DEVLIN 


Manual of Surgical Therapeutics 

R. E. Condon and L. M. Nyhus. Fourth edition. 215 x 125 mm. 
Pp. 511 x. Hlustrated, 1978. Boston, Mass: Little, Brown. 
$10.95. 


THis is a book to have at hand when confronted with 
unfamiliar surgical conditions, since it gives sound information 
on the (mainly non-operative) management ofa wide variety of 
conditions treated by surgeons. It tends to tell vou what to do 
rather than how to do it, and so it is not quite the equivalent of 
Pye's Surgical Handicraft. There are many excellent sections-— 
the use of antibiotics in surgery and the management of 
hypercalcaemia are examples-~and none which is obviously 
deficient. There are some aspects on the debit side. One can 
easily find dogmatic statements which reflect strongly held 
opinions rather than concrete evidence. Sl units are not used 
and I was surprised to find that this irked me. Some reflections 
of its American basis will do the same-—-drug names may be 
unfamihar-—and FDA stringency leads to surprising omis- 
sions, such as the use of metronidazole for anaerobic infec- 
tions. In general, however, it can be recommended as a most 
useful handbook. 

L. E. HUGHES 


Mechanisms of Immuno-pathology 
S. Cohen, P. A. Ward and R. T. McCluskey. 260 x 180 mm. Pp. 
358 + x. Illustrated. 1979. Chichester: Wiley. £17-00. 


Very few surgeons will consider buying a book with this title; 
most will rightly judge that there are more pressing demands on 
their all too little time for reading. Yet immune mechanisms are 
important in a wide range of diseases met by surgeons, and we 
frequently come across terms such as 'Arthus reaction’, ‘lym- 
phokines', immune complex disease' and 'anti-basement mem- 
brane antibodies. As surgeons we will probably be more 
interested in what the term means and how it produces a disease 
process than in the basic immunology or immunochemistry. In 
this case, keep the title of this book in your reference system 
because it is well worth consulting for this type of information. 
It explains immunologically related pathology in terms which 
are readily understood. The text is more disease-orientated and 
with less detail of basic animal experiments than is found in the 
average immunology textbook. So it can be a most useful book 
for surgeons, and if your library does not have a copy, it should 
be urged to obtain one. 

L. E. HUGHES 


Female Urinary Stress Incontinence 
Edited E. B. Cantor. 235 x 160 mm. Pp. 339+ xviii. Hlustrated. 
1979. Springfield, Ill.: Thomas. $27.50. 


URINARY incontinence in the female has become an extensive 
subject involving several disciplines. It is a universal problem 
although this book deals with conditions relevant more to the 
developed than the Third World or to the ageing population. 
As a subject, it is best covered, as here, by a multi-disciplinary 
authorship, but this does have the disadvantage of repetition 
and some contradictions. The latter is justified by the editor 
(who has made his own special contribution to incontinence 
surgery) in pursuit of controversy and authenticity. Allowance 
must be made for the trans-Atlantic terminology and certain 
differences in urodynamic philosophy, overcome by a balance 
between the fifteen European and American, gynaecological 
and urological contributors. 

The correct emphasis is established at the outset by C. P. 
Hodgkinson's Foreword, in which he deplores the misuse of 
the term 'urethral sphincter', emphasizes the need for a 
complete history and clinical examination before investigation 
and the need for an accurate diagnosis as to the cause of 
incontinence and, finally, makes a plea for the standardization 
of investigations. 

The contents include anatomy and physiology of the bladder 
and urethra, clinical investigations and the surgical and 
mechanical treatment. Simple investigations and modern uro- 
dynamic techniques are covered so allowing the clinician to 
choose according to his purse. More could have been written 
on urine flow rate measurements and their significance and 
there is perhaps too much emphasis on urethral pressure 
measurements at a time when their practical applications are 
controversial and simultaneous urethral and bladder pressure 
measurements are more helpful. There is little coverage of the 
pharmacological management of incontinence but the surgical 
approach is ample and well illustrated for this type of book. It is 
sensibly and adequately referenced with both a subject and 
author index. It 1s one of the few modern volumes to be 
published in the States on this subject and as such the editor 
deserves our congratulations. 

S. L. STANTON 
Nuclear Medicine in Urology and Nephrology 
P. H. O'Reilly, R. A. Shields and H. J. Testa. 240 x 160 mm. Pp. 
201 + xiii. Illustrated, 1979. Sevenoaks: Butterworths. £15-50. 


AN increasing number of district general hospitals are develop- 
ing a nuclear medicine department, and as a result a need for an 
authoritative text readily understood by the physician and 
surgeon working in the nephro-urological field has become 
necessary. 

In previous books the practising clinician has tended to find 
the opening chapters indigestible, as physics and mathematics 
are thrust at him as a basis for getting to grips with this new- 
found specialty. In this book the authors have sensibly 
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relegated the technical and theoretical material to the end of the 
text. Unfortunately, the book lacks a thorough discussion on 
the renal physiology of this nuclear medical science; in other 
words, we should be told more about the phy siological 
differences of each of the diverse population of cells which 
constitutes a nephron and how the behaviour of the radio- 
nuclide being used is affected by the diseases which affect the 
kidney. With this information we would be more able ta 
interpret the significance of the patiern seen on s chart 
recorder. 

More than half of this book is devoted to describing the 
range of diseases in which these new techniques can provide 
valuable information by the assessment of the function of the 
dynamics of the urinary tract. It opens out a fascinating vista 
which is transforming the urologist s approach to his specialty, 
in much the same way as urodynamics took us beyond 
conventional X-ray studies and endoscopic examination. 

It is inevitable that in this rapidly evolving field of nuciear 
medicine some disease processes are not O O vals 
covered, and that experience will indicate further the relative 
merits of investigating specific disorders. 

This book is recommended to all working im the nephro- 
urological field, and in particular 1 look forward to subseguen! 
editions. 
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Burns: A Team Approach 

Edited C. P. Artz, J. A. Moncrief, and B. A, Pruitt jum. 
270 x 190 mm. Pp. 583 + xvii. Hlustrated.. 1979. Easthourne 
Saunders. £24-00. 


THE treatment of extensive burns demands not only specialized 
units but also the help of surgeons, physicians, paediatricians, 
nurses, pathologists, research workers, microbiologists etc 
Team work is essential and this book indicates how ihe 
problems are dealt with by all those responsible. 

Each chapter of the book has been prepared by a present or 
past member of the staff of the United States Army Institute of 
Surgical Research at the Brooke Hospital in Texas which is 
internationally famous for its vast experience in burns, par- 
ticularly in the treatment of badly burned victims of the wars in 
Korea and Vietnam as well as civilians. 

The book, containing 583 pages, is the largest written solely 
on burns in the past 30 years, and there are 40 contributors, 
many with an international reputation. It discusses most of the 
problems which confront the burns or plastic surgeon. 
Omissions include prevention of burns, industrial burns and 
non-accidental injuries and there is insufficient stress on the 
value of blood transfusions in the correction of anaemia and 
hypovolaemia in the weeks following a burn. The pathology of 
burns is dismissed in a mere 50 pages, but there is probably 
enough to satisfy the general or plastic surgeon. 

As in most multi-author books it suffers a huie from 
repetition and surgeons in the United Kingdom will prefer 
colloid rather than crystalloid transfusions in the treatment of 
shock. 

The print is large, clear and easy to read, the asians and 
photographs are well presented and good quality paper has 
been used. : 

In spite of the minor criticisms it is an excellent treatise on the 
management of burns and should be of great interest to 
general, burns and plastic surgeons and to all trainees. There 
are also chapters on nursing, physiotherapy and occupational 
care, and the book deserves a wide readership. At: à cost of only 
£24 it is good value. 

J 8. CASON 


Tendon Surgery of the Hand 
Edited C. Verdan. 284 x 225 mm. Pp. 186. Ilust rated. 1979. 
Edinburgh: Churchill Livingstone. £20-00. | 


ALTHOUGH this volume is published in 1979, it is. based on the 
first French edition which was published in 1976 and onc 
wonders how many of the chapters have been updated. 
Nevertheless, it is an extremely useful book. The section on 
flexor tendon injuries is excellent; it gives well-considered 
opinions on the different forms of treatment. Although recent 
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work on fibrous flexor sheath patching is not mentioned, this 
section is one of the best texts on flexor tendon injuries. The 
section on extensor tendons is also first class. However, the 
book is disappointing in the sections on non-traumatic surgery. 
Only two-and-a-half pages of text (excluding references) are 
devoted to tendon transfer in the upper limb. Slightly more 
space has been allocated to tendon involvement in rheumatoid 
arthritis, but this section could be enlarged with overall benefit 
to the book. | 
Despite these criticisms, it i5 a well-produced book with good 
illustrations. At £20 it should find its way on to the bookshelves 
of hospital libraries and most surgeons with an interest in the 
treatment of hand, and particularly tendon, injuries will find it 
a useful addition to their own bookshelves. It is too detailed for 
the average general surgeon and casualty officer and is not a 
book to be purchased for the accident and emergency 
department. 
C. GALASKO 


Hand Injuries and Infections: An lllustrated Guide 
W. B. Conolly and E. S. Kilgore. 235 x 155 mm. Pp. 167. 
illustrated. 1979. Maidenhead: Arnold. £15-00. 


THE authors of this book, from respectively Sydney and San 
Francisco, are to be congratulated on having produced such a 
clear and helpful guide to such an important subject. They aim 
at the junior medical staff and leave readers in no doubt about 
which conditions require expert attention and then give sound 
advice on what to do and how to do it for the other conditions. 

The first section deals with general principles, the second 
with injuries and the third with infections. The layout is clear 
and emphasizes what should be done; there is deliberate and 
well-justified repetition in the form of summaries of do's and 
don'ts and there are plenty of illustrations. One may perhaps 
question the need for so many black and white photographs 
but the line diagrams are very good and include a number of 
anatomical cross-sections, 

The section on testing function in the adult is particularly 
good but the authors might have said a little more about testing 
feeling and movement, which can be carried out successfully, in 
even the least cooperative child. They also give sound advice on 
the management of foreign bodies and devote more attention 
than most to the rather rare but disastrous effects of sepsisin a 
penetrating wound of a joint. They could, with advantage, have 
dealt in a little more detail with the conversion of an untidy 
injury into a neat and useful amputation stump: formal 
amputations are dealt with adequately. 

Thev do not distinguish the hyperextension fracture of the 
terminal phalanx from the more familiar one that accompanies 


some mallet fingers and they do not stress the importance of 
having true lateral views of fractures (oblique views may 
seriously reduce the apparent deformity). 

It is surprising to find burns classified by degree and zinc 
oxide ointment (among other substances) advocated for appli- 
cation to burns. In the case of hydrofluoric acid burns it needs 
to be emphasized that simple washing is not enough, because 
the acid penetrates rapidly and progressively. 

These are, however, matters of detail in a book that could 
well be part of the equipment of all casualty departments. 
where it would have to he securely fixed. If the price is high, the 
cost would be repaid many times over each week, if not each 
day, by reducing complications and accelerating recovery. 

P. S. LONDON 


A Surgeon's Management of Gangrene 
W. Reid and J. G. Pollock. 250 x 195 mm. Pp. 230+ viii. 
Illustrated. 1978. Tunbridge Wells: Pitman Medical. £ 5-00. 


Ir the title of this book leads the prospective reader to think 
that it is only about the management of established limb 
gangrene it is unfortunate, because the book covers a far wider 
field. The authors have successfully described their manage- 
ment of the severely ischaemic limb, showing how salvage may 
be attempted in limbs with focal gangrene, and the 
rehabilitation of those requiring major amputation. 

The book starts with a brief historical review which is 
followed by a clinical account of the different patterns of focal 
limb gangrene. Detailed consideration of treatment starts in 
the rather long third chapter on reconstructive vascular 
surgery. Here there is an excellent section outlining the d:fferent 
procedures now undertaken. This is followed by a technical 
section giving such a detailed step-by-step account of each 
procedure that it almost becomes an operation manual. 

There follow lucid chapters on the management of vascular 
injury and embolism, and the place of sympathectomy; each is 
complete with a detailed description of operations. A thought- 
ful chapter has been written on amputation and an excellent 
note on anticoagulants. Venous, cardiac and infective gangrene 
are considered. 

A wealth of practical information can be found in this book 
both for the practising vascular surgeon and particularly for his 
junior colleagues in training. The format is excellent and the 
quality of radiographs and line drawings is high. Key refer- 
ences are presented in the wide margins of the appropriate 
pages. Í regard this as a valuable addition to the surgeon's 
bookshelf. 

R. W. MARCUSON 








Now Available 


DEMONSTRATIONS OF PHYSICAL SIGNS IN CLINICAL 
SURGERY (Hamilton Bailey), 16th Edition 
Edited by Allan Clain, MB (Cape), FRCS (Eng) 


Consultant Surgeon and Surgical Tutor, Dudley Road Hospital, Birmingham, Senior Clinical 
Lecturer, Medical School, Birmingham 


The Face and Jaws: The Salivary Glands: The Mouth; The Throat, Nose, and Nasal Sinuses; The 
Neck (excluding the Thyroid Gland}: The Thyroid Gland: Trunk: The Breast and Axillary L vmph 
Nodes: The Thorax (including Oesophagus): The Back: Abdomen: Non-acute Abdonunal 
Conditions; The Abdominal Wall. Umbilicus. and Groin: Hernia; Rectal and Vaginal Examination 
of the Urinary Organs: The Male Generative Organs: Venereal Disease: Limbs: General: The 
Circulation in the Extremities: The Peripheral Nerves: Bone: Suspected Fractures: Examination of 
Joints; The Shoulder Joint and Shoulder Girdle; The Arm; The Hand; The Hip Joint and the 
Thigh: The Knee Joint: The Leg and Ankle Joint: The Foot; Appendix A: The Newly Born Infant; 
Examination of the Severely Injured Patient: Early Detection of Cancer: Follow-up of Cancer 
Patients; Surgical Diagnosis in Old Age; Appendix B: Physical Signs in Tropical Diseases: Index. 
Despite modern advances in laboratory and other auxiliary aids to diagnosis. the elicitation of 
physical signs, together with careful history-taking. sull remains of fundamental importance. This 
world-famous book has become the indispensable companion of clinicians in all stages of their 
careers, and in particular, of medical students commencing clinical studies, 


234 x 156 mm, 634 pages, 957 illustrations, paper covers 
ISBN 0 7236 0518 1 


UK net price £14.00 


SELF ASSESSMENT QUESTIONS AND ANSWERS O* 
CLINICAL SURGERY (based on Hamilton Bailev's 
Demonstrations of Physical Signs in Clinical Surgery, 16th Edition) 
Compiled by Allan Clain, MB (Cape), FRCS (Eng) 


Consultant Surgeon and Surgical Tutor, Dudley Road Haspital, Birmingham, Senior Clinical 
Lecturer, Medical School, Birmingham 

This book will be published simultaneously with the new tth edition of Hamilton Barley s 
Demonstrations of Physical Signs in Clinical Surgery. M emphasizes clinical diagnosis and tests the 
undergraduate medical student, the postgraduate surgical student and the medical student 
topics by means of self assessment questions on aspects of clinical surgery. The book has | 
devised for use particularly with the 16th edition of Demonstrations of Physical Signs in Clin 
Surgery, and to facilitate learning and revision, the page reference is given on which the tex 
relevant to the question appears. 


216 x 138 mm, 240 pages 
ISBN 0 7236 0546 7 


UK net price £5.00 


OHN WRI 


42-44 Triangle West, Bristol BS8 1EX 





te 














You may think of Fucidin first 
in osteomyelitis... 


But youshould think of Fucidin first whenever you 
see a staph. infection. — The ubiquitous staph. 
needs an ubiquitous antibiotic — penetrating 
all the tissues of the body and effective 
wherever staphylococci are found. 
Any staphylococcal infection 
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‘A most important advance in the antibiotic field 
has been the discovery of fusidic acid?! 
... the effectiveness demonstrated by Fucidin in 
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its ability to eradicate staphylococcal infection toother agents and it may be used in the treatment 
justifies its selection as a first line of treatment in of otherwise highly resistant infections. It has 
acute cases.! (1963) impressive properties of penetration into bone 


( Hierholzer et al, 1974). Past fears of resistance 


In staphylococcal developing during treatment have not been 


substantiated in clinical practice and fusidic acid 


infection remains a first-line agent? (1979) 
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Oestrogen receptors and breast cancer: current status* 
R. A. HAWKINS, M. M. ROBERTS AND A. P. M. FORREST? 


THERE ts much interest in the use of measurements of 
oestrogen receptor activity to select breast cancer 
patients for endocrine therapy. The first demonstration 
of a relationship between the capacity of a tumour to 
concentrate oestrogen and response to endocrine ab- 
lation came in studies of the uptake of tritiated hexoes- 


trol carried out by Folca et al. (1) in the Surgical Unit of. 


the London Hospital. Subsequent work showed that the 
capacity for uptake of oestrogen by a breast tumour was 
due to the presence of a soluble oestrogen receptor 
protein within the cytoplasm, a mechanism for binding 
oestrogen- which was known to exist in the uterus, an 
oestrogen-responsive tissue. It is now generally accepted 
that tumours which do not contain significant amounts 
of this protein are unlikely to respond to endocrine 
therapy (2- 5). 

In this article we have reviewed current knowledge on 
oestrogen receptors and their relationship to response to 
endocrine therapy to assist surgeons who may have to 
assess the value of receptor measurements in the 
management of patients with breast cancer. 


Principles and methodology 
Definition 
Oestrogen receptors are specific proteins located prin- 
cipally in the cytoplasm of cells which form the target 
organs for oestrogen action, e.g. those of the female 
reproductive tract. Their function is to ‘receive’ active 
oestrogen (oestradiol-17B) entering into the cell from 
the circulation and to transport it into the cell nucleus, 
where the hormone exerts its effect. To do so, the 
receptor must bind the oestrogen tightly (with high 
affinity) and with high specificity. The affinity (or 
association) equilibrium constant for the reaction 
receptor + oestrogen = oestrogen—receptor complex 
can be expressed by the Law of Mass Action as the 
constant 


K = [oestrogen—receptor complex] | 
dd [oestrogen] x [receptor] 


This is of the order of 10'° 1/mol. Alternatively, one can 
express the affinity as the dissociation constant 
Ka = 1/K, which is of the order of 10^ !? mol/l. 

The molecular weight of the physiological form of the 
oestrogen receptor is at present uncertain (6, 7). Such 
factors as change in ionic strength interconvert it 
between several molecular forms. The two major forms 
have approximate molecular weights of 70000 and 
220 000 (6). They can be separated by centrifugation 
through concentration gradients of sucrose solution. 
The rate of sedimentation of a protein per unit gravi- 
tational field is called the ‘sedimentation constant’ 
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Fig. 1. Mechanism of action of the oestrogenic hormones: 
(1) oestrogen (OE) permeates into the cell, (2) binds to the 
receptor protein (R), (3) oestrogen- receptor complex 
undergoes a molecular change (transformation) and enters 
cell nucleus (translocation), (4) oestrogen- receptor complex 
binds to nuclear 'acceptor' site to stimulate synthesis 

of messenger RNA (m-RNA) at the ‘effector’ site (transcrip- 
tion), (5) m-RNA released to the cytoplasm stimulates 
protein synthesis at the ribosome (translation), (6) later (not 
shown) DNA synthesis and cell division lead to growth. 


which is expressed in Svedberg (S) units(1 8 = 10^)? «y 
The two main receptor forms are characterized by 
sedimentation constants of approximately 4 5 and 8 $. 
Upon electrophoresis in agar gel, the receptor migrates 
towards the anode as a single band with a mobility 
similar to, or slightly less than, that of serum albumin 
(8, 9), whilst by gel filtration (molecular sieving) the 
protein emerges as a single band of approximate 
molecular weight 240 000 (10, 11). The receptor has an 
acidic isoelectric point and can be precipitated by the 
addition of the basic protein, protamine sulphate (12). 


Mechanism of oestrogen action 
When oestrogen enters a target cell (Fig. 1) the hormone 
is rapidly bound by the receptor protein. The cytoplas- 

mic receptor is usually detected as the 8 S form at low 
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contributions to the oestrogen receptor field are legendary, 
and who celebrated his 60th birthday on 13 January 1980. 
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Fig. 2. Analysis of oestrogen receptor assay data, after correction for non-specific binding. a, Saturation curve: exposure of 
a solution of receptors to increasing concentrations of oestrogen yields increasing concentrations of free oestrogen aad 


increasing binding of oestrogen to receptor protein until all the receptors are saturated with oestrogen at B 


max: Ot i, e the 


concentration of free oestrogen equals the dissociation constant of the binding reaction. b, Scatchard plot: a linear 


expression of the same data. 


ionic strength, though this may be an artefact produced 
by the aggregation of molecules of the 4 S protein. After 
reaction with oestrogen, the oestrogen- receptor com- 
plex probably undergoes a temperature-dependent 
transformation to yield a protein with a molecular 
weight of approximately 130 000 and a sedimentation 
constant of 5 S before entering the cell nucleus (6, 13). 
Inside the nucleus the 5 S oestrogen- receptor complex 
binds to an ‘acceptor site’ on the chromosome (14) 
whence the hormone- receptor complex may modify the 
expression of the gene at a different locus, the ‘effector 
site', probably located on the genetic material, DNA. 
RNA polymerase activity then increases, resulting in an 
increased synthesis of messenger RNA (transcription) 
which is apparent within 2—10 min of oestrogen action 
(15). In turn, this leads to increased synthesis of proteins 
(including the oestrogen receptor protein) within a few 
hours, increased DNA synthesis and mitosis after 
10-16 h (16, 17) and tissue growth between 18 and 30 h 
(18). An excellent, simple review of hormone- receptor 
interaction based on the progesterone receptor has been 
written by O'Malley and Schrader (19). 


Methods for the assay of oestrogen receptor activity 
Most methods for detecting oestrogen receptor activity employ 
the same basic principle—the incubation of cytosol with 
radioactive oestrogen and determination of the amount of 
radioactivity bound to the receptor protein. Since the cytoplas- 
mic oestrogen receptor is soluble, the tissue to be assayed is first 
homogenized in buffer and centrifuged to yield a tissue extract. 
This extract is incubated at 0—4 ^C with radioactive oestrogen 
to fill empty oestrogen receptor sites, i.e. those not already 
occupied by endogenous oestrogen. The radiohormone protein 
complex (‘bound hormone’) is separated from the unbound, 
excess radiohormone (‘free hormone’) by one of several 
methods and the amount of radioactivity in the bound 
fraction is measured by scintillation counting. 

A variety of methods are available for separating bound and 
free hormone: 

1. Addition of charcoal suspension (20) to adsorb the 
unreacted free hormone. 


2. Addition of hydroxy-apatite suspension to adsorb the 
bound hormone (21, 22). 

3. Precipitation of the bound hormone by the adcition of 
protamine sulphate (12). 

4. Gel filtration (23). 

5. Electrophoresis (8, 9, 24). 

6. Sucrose density gradient analysis (25, 26). 

The latter method has the advantage of distinzuishing 
between the two molecular subfractions of receptor 4 S and 
8 S forms); some workers (27) suggest that only the $ S form 
may be clinically relevant. 


Non-specific binding 

Most tissues in the body contain proteins which bind oestrogen 
much less strongly than does the oestrogen receptor protein. 
This weak binding is termed ‘non-specific binding’. E can be 
estimated by processing an additional assay tube in which the 
tissue extract 1s ‘flooded’ with a large excess of non-racioactive 
oestrogen or anti-oestrogen to saturate the small amounts of 
‘specific binding’ to the receptor protein: the residual radiohor- 
mone bound to protein constitutes the non-specific binding. 
Specific binding is then calculated by subtraction of non- 
specific binding from the total binding to protein. 


Estimation of dissociation constant and number of receptor 
Sues 

If multiple samples of tissue extract are incubated with a series 
of different oestrogen concentrations, a simple but hvperbolic 
plot of the amount of oestrogen bound to receptor protein v. 
the amount of oestrogen unbound (‘free’) can be corstructed 
(Fig. 2a). As the starting concentration of oestrogen is in- 
creased, the concentrations of both free and receptcr-bound 
oestrogen found at equilibrium rise until all the receptors are 
bound to oestrogen (B,,,): this value is a measure of the 
number of receptor sites present. When half of the receptor 
sites are saturated (at Baa) the concentration of Yee oes- 
trogen equals the dissociation constant of binding (K,). Since 
extrapolations from a curve are inaccurate, receptor site 
concentration and dissociation constant of binding are more 
usually calculated from a linear plot of the data, firs: devised 
by Scatchard in 1949 (28), which plots the ratio of cestrogen 
bound to receptor to that unbound (tree) against the concen- 
tration of oestrogen bound to receptor (Fig. 2b). The slope of 
this line equals minus the reciprocal of the dissociation 
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Fig. 3. Results of the assays of two breast cancers for oestrogen receptor activity. In this method, a fixed mass of (^H? 
oestradiol-17B (10 pg) competes with varying masses (0—20 000 pg) of non-radioactive oestradiol-17B for binding to protein 
in an extract from the tumour. a, The unmanipulated data: for patient SS (receptor positive) there is competition between 
radioactive and non-radioactive hormone, whilst for patient KF (receptor negative) there is not. b, The same data after 
correction for non-specific binding (20 000 pg value) and plotting according to Scatchard. 


constant, its intercept on the abscissa the concentration of 
oestrogen receptor-binding sites. Both of these plots (Figs. 2a 
and 25) represent those for a single protein, i.e. they have been 
corrected for non-specific binding. The procedures for the 
latter have been considered in detail by Chamness and 
McGuire (29) and by Braunsberg and Hammond (30). 


Total (occupied and unoccupied) receptor sites 

These methods assay only the concentration of oestrogen 
receptor protein which is nor already bound to endogenous 
oestrogen (unoccupied receptor sites). To measure that frac- 
tion of the total oestrogen receptor concentration within a 
tissue which is already filled with endogenous oestrogen (‘filled’ 
or ‘occupied’ receptors), it is necessary to conduct incubations 
of the tissue extract at higher temperatures (31, 32). This 
permits exchange of the radiohormone with the endogenous 
hormone occupying the receptor sites, as well as filling empty 
sites. Total concentration of receptor protein is thus assessed. 
As the receptor is unstable at high temperatures, preliminary 
precipitation with protamine sulphate may stabilize the recep- 
tor for exchange incubations (32). The usefulness of these 
measurements in human breast tumours is currently being 
evaluated. 

Methods are also available to measure nuclear receptor 
concentrations (33, 34), though these methods are not yet 
entirely satisfactory (35, 36). In theory these assays might be 
expected to detect mainly occupied receptors: in practice, 
several groups now suggest that unoccupted receptor sites 
similar to those in the cytoplasm can be found within the 
nucleus (37—39), but the function of such sites (as opposed to 
the well-established role of the free cytoplasmic receptor in 
binding and translocating hormone by the classic two-step 
mechanism described above) requires further elucidation. 

Three additional methods of receptor assay are being 
evolved. These may supersede all other techniques. First, 
incubation of a tissue slice sequentially with oestrogen, anti- 
body to the oestrogen and finally a second antibody, labelled 
with a fluorescent group and cross-reacting with the first, may 
enable detection of both empty and filled receptor sites in the 


cytoplasmic and nuclear fractions histochemically (40, 413 
Preliminary results (40, 41) demonstrate that breast cancers 
are heterogeneous with respect to receptor-positive celis 
Quantitation by this technique may prove a problem. 

Secondly, a specific antibody to the oestrogen receptor 
protein itself has now been generated (42) and this opens the 
way to the development of a radioimmunoassay for receptor 
protein, irrespective of whether it is unoccupied or occupied by 
endogenous oestrogen. 

Thirdly, Wrange, Nordenskjold and Gustafsson (43) have 
applied the method of isoelectric focusing, a form of electro- 
phoresis, to receptor analysis. An advantage of this method is 
that it can be used to detect oestrogen receptors in fine needie 
aspirates (44, 45). 


Comparison of various methods 

Not all methods yield the same value for receptor concen- 
tration and different workers calculate and express the resulls 
in different ways (30). This leads to differences between groups 
in assay sensitivity and therefore in classification of tissues as 
receptor positive/negative. 

In 1974 a meeting sponsored by the US Breast Cancer Task 
Force confirmed the predictive value of oestrogen receptor 
measurements by pooling the data from several groups after 
allowing each group to use their own method and definition of 
receptor positive/negative (4). 

More recently, the British Breast Group (46) has fostered 
an interchange of specimens between laboratories and has 
demonstrated that whilst qualitatively there was reasonable 
agreement between the groups (Le. in terms of classification as 
receptor positive/negative) there were quantitative differences 
which required identification (47). 

Some useful guidelines for standardization of assay con- 
ditions employing the charcoal adsorption technique have 
been suggested by the EORTC Breast Cancer Cooperative 
Group (48) and by the British Breast Group's study (49). 

At present no single method has been agreed upon. Most 
methods which are used assay the concentration of emptv 
oestrogen receptor sites by incubation of cytosol with increas- 
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Table I: INCIDENCE OF OESTROGEN RECEPTOR ACTIVITY IN BREAST CANCER 


Primary tumours 


Secondary tumours Definition of 





Method Reference (o with receptors % with receptors receptor positive* 
Tissue slices (32) 45 (n = 31) Difference between flasks t competitor 
20.12 . SPm/mg tumour 
dpm/pl medium 
Gel filtration 53) 45 (n = 88) S9 (n = 58) > 2 fmol sites/mg protein 
Sucrose density (25,54) 57 (n = 675) 49 (n = 331) > 10 fmol sites/g tumour 
gradients l or 3 fmol sites/mg protein 
(55, 56) E 72(n- 601) |. |  — > 10 or 50 fmol sites/mg protein 
Electrophoresis (9, 57, 58) 66 (n = 270) 42 (n = 187) > 10 fmol sites/mg tumour 
protein or > 100 cpm/assay 
Charcoal adsorption (59—72) 67 (n — 2250) 57 (n= 755) . Various, ranging from 0-5-20 fmol 
sites/mg protein 
Uptake in vivo (1) 40 (n = 10) Uptake in tumour »2-4 x in muscle 
(75) 71 (n 2 41) 62 (n = 16) Uptake in tumour > 1:5 xin plasma 





* Or of ‘high oestrogen binding’ (for slice and in vivo methods). 


t Data for primary and secondary tumours not separated. 


The figures presented have been derived by pooling the data from the references listed. 


ing concentrations of radioactive oestrogen. In similar, addi- 
tional incubations a large excess of non-radioactive oes- 
trogen is added to permit correction for non-specific binding. 
Free and bound hormones are separated by charcoal adsorp- 
tion and the corrected specific binding then rises to a 
maximum, as shown previously (Fig. 2a). 


Table II: INCIDENCE OF OESTROGEN RECEPTOR 
ACTIVITY IN BENIGN AND NORMAL BREAST 


Incidence 
Reference No. (79) Levels (fmol) 
(52) 26 7.7 dpm/mg tumour 


053- 0:86 aa ral median 


(60) 4] 73 0-3-0-6/mg tumour 

(26) 22 45 |-9-4/meg cytosol 
protein 

(64) 43 27.9  15-182/mg tissue 
protein 

(65) 27 ILI Not stated 

(53) 9 IiI Not stated 

(71) 55 16-4 

Hawkins et al. 27 148  0-1-0-6/mg tumour 

(personal data) 
Total 250 mean 14-0 





The method which we (50) and Hahnel and Twaddle (51) 
employ differs slightly in principle in that a fixed concentration 
of radioactive oestrogen is diluted with varying concentrations 
of non-radioactive oestrogen prior to incubation with cytosol 
and charcoal adsorption. In this method, for a receptor positive 
tissue, the radioactivity bound to protein falls with increasing 
dilution by non-radioactive oestrogen, whilst for a receptor 
negative tissue the protein-bound radioactivity remains low 
and constant (Fig. 3a). By simple calculation, these data can be 
converted to the saturation curve or to a Scatchard plot (Fig. 
3b). 

In our own work reported here, significant receptor activity 
has been defined as 0-1 fmol oestrogen binding site per 
milligramme wet tissue. 


Results 

Incidence of receptor activity 

The incidence of detectable receptor activity in breast 
cancers varies from 40 to 100 per cent depending upon 


the method employed and its sensitivity (Table I). Using 
the charcoal adsorption method the incidence is ap- 
proximately 67 per cent in primary tumour and slightly 
lower in secondary tumour tissue. By contrast, oes- 
trogen receptors are detectable in only a small propor- 
tion of normal breast tissues or benign tumours (Table 
In. 
The incidence of detectable receptor activity is similar 
in most metastatic sites except for the liver and adrenal 
gland (76). Tumour deposits in the liver show a higher 
percentage of receptor positive tissues (88 per cent) than 
deposits at other sites (primary tumour 56 per cent, 
ovary 58 per cent, adrenal 45 per cent, lymph nodes 33 
per cent, lung 75 per cent, bone 55 per cent) (77). This 
may relate to the presence of oestrogen receptors in 
normal human liver (78, 79). A higher incidence of 
receptor activity has also been reported in adrenal 
metastases (76). 

The incidence of detectable receptor activity has been 
reported to depend upon the experience of the group 
concerned (64). Our results support this finding, the 
incidence of detectable receptor activity in our breast 
cancer specimens having risen from 50 per cent in 1973 
to 73 per cent in 1978. Receptor content has also been 
reported to vary with the time of year at which the breast 
cancer is excised (80), but this observation is not 
supported by Thijssen et al. (74) or analysis of our own 
data. 


Magnitude of the receptor activity detected 
The concentrations of oestrogen receptor encountered 
in breast cancers show a continuous spectrum from zero 
to very high concentrations (50, 81, 82). The data from 
our laboratory are shown in Fig. 4. 

The concentration of receptors in a breast tumour is 
influenced by a variety of factors other than the type of 
assay used. Some of these are discussed below. 


Effect of menstrual status 

Most studies have indicated that both the incidence of 
detectable receptor activity and the receptor concen- 
tration are lower in the tumours from premenopausal 





No. of tumours 





9.1. 3 7 li 15 19 23 27 31 35 39 43 


n. ; 
oestrogen receptor conc © (fmoles/mg tumour} 


Fig. 4. Distribution of values of oestrogen receptor 
concentration in the primary breast cancers from 
190 pre- and postmenopausal women. 


Table IH: EFFECT OF MENSTRUAL STATUS ON 
INCIDENCE AND LEVELS OF OESTROGEN 
RECEPTOR ACTIVITY* 


Approx. range 





% with of receptor 
Menstrual No. of  oestrogen concentration 
status patients receptors — (fmol/mg protein) 
Pre- 762 52.8 0—200 
menopausal 
Post- 1477 66:8 0—1600 
menopausal 





* The figures presented here have been derived by pooling 
the data from the following series: 26, 55, 57, 59, 60, 65, 67, 
83, 84, 85. 


than menopausal or postmenopausal patients (Table 
III, Fig. 4). In part, this is due to the higher levels of 
endogenous oestrogen circulating in the plasmas of 
premenopausal women, which fill receptor sites and 
render them unavailable for detection. The critical level 
of oestradiol-17f in plasma approximates 20 ng/100 ml; 
when this is exceeded, lower tumour receptor concen- 
trations are observed (84, 85). Our own data (79) 
suggest that the critical oestradiol-17f concentration is 
10 ng/100 ml plasma; those of Théve et al. (86) 
4 ng/100 ml (150 pM). However, the apparent separ- 
ation of receptor values on the basis of plasma oestrogen 
level found by Théve et al. (86) may reflect a difference 
related primarily to menstrual status rather than to 
plasma oestrogen level. 

It seems likely that the effect of menstrual status on 
receptor levels is determined by factors other than the 
concentration of oestrogen in the plasma (67). Possibly 
the high levels of circulating progesterone in pre- 
menopausal women limit oestrogen receptor synthesis 
by comparison with that occurring after the menopause 
when progesterone levels are much lower (87). 


Variations in receptor concentration within a tumour, 
with site of tumour deposit and with time 

Heterogeneity: Several groups of workers have exam- 
ined multiple portions of a primary breast cancer 
and reported variations in receptor concentration 
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Table IV: OESTROGEN RECEPTORS US 368 BREAST 
CANCERS 
Receptor 


$5 with concentration? 


Cancer No. receptors (fmol/mg tumour? 
Primary 269 TAR 424 
(0 i-4 2 
Nodes 42 71-4 9-22 
(i54 4) 
Distant 57 68-4 8-17 


* Mean and range (in parentheses) in receptor positive 
tumours. 

Data for the Department of Clinical Surgery, Unoversity of 
Edinburgh. 


Table V: RECEPTOR CONCENTRATION IN 
MULTIPLE BIOPSIES TAKEN SEQUENTIALLY IN 
THE COURSE OF DISEASE 


Biopsies Range of* 
R Seat (ais 
No. of — All AL in all 

Reference patients —ve Mixed +ve + ve tissues 
(68) 3t — | 4 [Ref 
(25) 23 10 $ 8 Not stated 
(66) 6 l | 4 p6-9-9 
(77) 43+ 16 12 15 Not stated 
(27) 15 6 6 3 Not stated 
(85) 27 B 3 l3. eb3.50 
(91) 29 13 7 9 Pa- 13-2 
Present work L3 3 3 7 Vidi 
Total 159 60 38 61 


me 





* Where more than one biopsy, the most extreme difference 
has been considered. 

t Not clear whether biopsies were taken sequentially/ sumus 
taneously 


(49, 64, 88—90). We investigated receptor concenira- 
tions in two or three slices cut from each of eleven 
large primary breast cancers, finding that variations of 
up to sevenfold may occur (79). In common with others, 
we have only rarely encountered differences in terms of 
presence or absence of receptors between different areas 
from a primary tumour. Our data, with those of 
Leclercq et al. (64) and Tilley et al. (90), indicate that 
only in 3 of 36 tumours was the assay positive in one 
area and negative in another. Overall, the heterogeneity 
of breast tumours makes a major contribution to assay 
imprecision (88, 89). | 

Considerable differences have also been reported 
between two tumours taken from the same breast £831. 
Site of tumour. The main evidence that receptor con- 
centrations vary from one tumour deposit to another 
comes from studies of primary tumours aud their 
related lymph nodes. Qualitatively, receptor assays 
performed on invaded nodes predict response to endo- 
crine therapy as well as do those of other deposits (66). 
Assaying receptor concentrations in the primary 
tumour and invaded nodes from the same mastectomv 
specimen, we found the concentrations of receptor in 
the latter to be approximately two times higher than 
those in the primary tumour (Table IV, 79). We believe 
that this is due to the higher cellularity of metastatic 
deposits in nodes. 

Similar findings were reported by Leclercq et ai. (64) 
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Table Vi: RELATIONSHIP OF OESTROGEN 
RECEPTORS (R) TO OTHER BIOLOGICAL 
PARAMETERS 


Relationship to 





Parameters oestrogen receptors Reference 
Histological None (60, 82, 84, 85) 
type 
R levels lower in (55) 
scirrhous tumours | 
R levels higher in (92 
ductal tumours than 
in adenocarcinomas "m 
R incidence higher in (65) 
lobular tumours | 
Stage of None (55, 82, 94) 
disease 
Node None (66, 82) 
involvement 
Tumour Inverse correlation (64) 
volume with R level 
Tumour None (65, 83) 
size 
Tumour None (60, 82, 93) 
grade R levels in medium (92) 
differentiation > in 
low differentiation 
Inverse correlation (64, 65, 83, 94, 95) 
with R incidence 
(or tendency for same) 
Nuclear None (96) 
grade 
Cellularity None (26, 60) 


Positive correlation 
with R levei 
(or tendency for same) 


(65, 89, 92, 97) 


Elastosis Positive correlation (97, 98) 
with incidence of R 
Ultra- Tight junctions, half- (84) 
structure desmosomes and cyto- 
plasmic ductules (signs 
of differentiation) 
correlated with 
incidence of R 
Lymphoid Inverse correlation with (65) 
infiltration incidence of R 
Incidence of — Inverse correlation with Present work 
delayed incidence of R (Fig. 5) 
hyper- 
sensitivity 
reaction | 
Blood tvpe R incidence tends (85) 
B+AB>A>Oin 
US patients 
R incidence (99) 


O>B+AB>A in 

British patients 
and Liskowski and Rose (68). Leclereq et al. (64) 
examined 23 mastectomy specimens: in the 20 receptor 
positive patients, the average receptor concentration 
found in the nodes was 313 fmol/mg tissue protein 
whilst that found in the primary tumour was 
193 fmol/mg tissue protein. This difference was not 
found by Spaeren et al. (55) or Chester et al. (61), who 
studied 6 and 9 mastectomy specimens respectively. 
Time: Although it is reported that measurements on the 
primary tumour predict satisfactorily the response of 
metastases to endocrine therapy (25, 66), biopsies taken 
from different sites on different occasions may differ 
from each other both qualitatively and quantitatively. 
Variations in receptor concentration between primary 
and metastatic tumour of up to elevenfold have been 
reported (Table V, 79). Data in which the findings from 


primary tumour and metastases from different sites are 
‘mixed’ may therefore lead to confusion. 


Relationship with other biological parameters 

The incidence and concentration of oestrogen receptors 
in breast cancers have been related to other biological 
features of the patient and her tumour. Some of the 
features which have been investigated are summarized 
in Table VI. 

In general, the size of a tumour or its pathological 
stage does not influence receptor concentrations. Six 
groups of workers have now reported lower concen- 
trations of receptors in less differentiated tumours 
(grade III) than in those which are highly differentiated 
(grade I or I and H). This finding supports the studies 
of Maass et al. (84) who found that the presence of 
tight junctions, half-desmosomes and cytoplasmic duc- 
tules (ultrastructural indications of differentiation) was 
more frequent in receptor positive tumours. 


Periductal elastosis in a tumour is found more 
frequently in more highly differentiated tumours (100) 
and has prognostic significance (100, 101). Studies from 
this laboratory (97) have shown that this feature is 
positively correlated with the presence of oestrogen 
receptors. 

In general, tumours of low cellularity have low 
receptor concentrations expressed on a wet weight or 
protein basis (65, 79, 92). In a British. Breast Group 
study (46) it was reported that the incidence of de- 
tectable receptor activity in a tissue sample (proportion 
of positives to negatives) is also related to cellularity (5). 
Histological specimens from 100 tissues were scored 
(0—4) for both proportion of neoplastic tissue and for 
stroma : epithelial cell ratio. The sum of these two 
scores (range 0—8) was found to relate to the incidence 
of detectable receptor activity: tissues with low histo- 
logy scores were two to three times more likely to be 
receptor negative than tissues with a high histology 
score. 

There may also be a relationship between receptor 
activity of breast tumours and immunological para- 
meters. Lymphoid infiltration of the tumour is as- 
sociated with a low incidence of receptor activity (65). In 
our own studies tumours which stimulated a delayed 
hypersensitivity reaction in the host had a low incidence 
of receptor activity (Fig. 5). Tumour concentrations of 
immunoglobulin were also inversely related to receptor 
activity (Fig. 5). 

Differences in receptor activity according to blood 
groups have been reported but only in North American 
women. Japanese and British women did not show this 
relationship (85, 99). 


Relationship of oestrogen receptor activity to other 
biochemical parameters 

Other biochemical features of breast cancers have been 
related to the presence or absence and concentration of 
oestrogen receptors (Table VIT). 

Receptor positive tumours have been reported to 
have significantly higher DNA content and lower levels 
of glucose 6-phosphate dehydrogenase, isocitrate de- 
hydrogenase and pyruvate kinase than receptor nega- 
tive tumours (96). This study included both premeno- 
pausal and postmenopausal women. Conversely, higher 
levels of glucose 6-phosphate dehydrogenase were re- 
ported in receptor positive than in receptor negative 
tumours by Daehnfeldt and Schulein (63), this series 
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Too often, victims of breast cancer must also suffer the 
unpleasant side effects of combination cytotoxic chemotherapy. 

‘Nolvadex’ offers a gentler alternative, particularly in post- 
menopausal women with predominantly soft-tissue disease or 
metastases. Up to 70% of such patients have responded to 
‘Nolvadex’! yet side effects of treatment are far fewer and much 
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Moreover, asimple oral dosage means that patients may 
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oestrogen receptor status 


Fig. 5. Relationship between oestrogen receptor activity and immunological factors: tumour extracts, p 
opausal patients with breast cancer, were used for (a) the measurement of the concentrations of tmmunoglobulins 
G and M and (b) tests of delayed hypersensitivity reaction to autologous tumour extract in the host patient (27 patients 
only). The results are plotted 1n relation to the presence/absence of detectable receptor activity in the same tumour 


including only postmenopausal women. The relation- 
ship tetween receptor status and DNA content may 
simply reflect the cellularity of the tumour; those with 
low cellularity are less likely to contain detectable levels 
of receptor. 

Receptor concentration is inversely correlated with 
the rate of DNA synthesis detected by nuclear incorpor- 
ation of [?H] thymidine (70). This agrees with the 
knowa fact that more rapidly dividing tumours are less 
likely to be hormone sensitive. 

Lactose synthetase A protein (galactosyl transferase) 
is fouad in significantly higher concentrations in recep- 
tor positive tumours (63). The suggestion that lactose 
synthetase B protein (a-lactalbumin) levels are linearly 
correkated with oestrogen receptor levels in the tumour 
(69) Fas not been substantiated by us (Hamilton and 
Robe-ts, personal data) or by Bussolati and his col- 
leagues (102). The synthesis of the major milk protein, 
caser, in breast tumours is also unrelated to oestrogen 
recepror levels (103). 

In our experience, and that of others, neither plasma 
nor timour levels of CEA are related to oestrogen 
pou 105) status (Hamilton and Roberts, personal data, 
104, £05). 

It has been reported that the concentration of sex 
hormone binding globulin (SHBG) in the plasma is 
related to oestrogen receptor activity. Postmenopausal 

tierts with oestrogen receptor positive tumours had 

ighe- levels of SHBG compared with those with 
receptor negative tumours (106). It is suggested that 
plasma SHBG concentration can generally be used to 
predict response to endocrine therapy. 

Many human breast cancers possess the ey to 
metabolize steroid hormones, particularly by sulph- 
ation (126, 127), reduction (128, 129) or aromatization 
(128, 130). No clear-cut relationship between any of 
these activities and receptor status has yet emerged. 
Although the capacity of a tumour to synthesize 
oestrcgen has been shown to be unrelated to oestrogen 
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receptor status (see Addendum), Maynard (112) found 
that the content of oestradiol-17B in a breast tumour 
was higher in receptor positive than in receptor negative 
cancers. This may be due to the greater uptake of 
oestrogen by receptor positive tumours. 

Urinary 11-deoxy-17-ketosteroid excretion has been 
reported to be subnormal in patients with receptor 
negative tumours (113). 

The relationship between oestrogen receptor and 
other types of steroid hormone receptor in breast 
tumours has been the subject of study. In general, 
receptors for androgen (in approximately 20—40 per 
cent), glucocorticoids (in approximately 20-50 per cent) 
and progestogens (in approximately 40—60 per cent) are 
found mainly in tumours containing oestrogen recep- 
tors (60—80 per cent). Some regard this as further 
evidence that the presence of receptors in breast 
tumours is an expression of the de of differentiation 
of the tumour cells. It is well established in both uterine 
and mammary tissues (131—133) that the synthesis of 
progestogen receptor protein depends on the integrity of 
the oestrogen—receptor complex and so provides evi- 
dence that the oestrogen receptor system is functional 
(38). It is suggested that tumours with both oestrogen 

tor and progestogen receptor are more likely to be 
sensitive, to endocrine therapy. 


Oestrogen receptor activity in relation to clinical response 
There is now undisputed evidence that the absence of 
oestrogen receptors from a breast cancer indicates that 
the tumour isextremely unlikely to respond to any form 
of endocrine therapy. 

In Tables VIN-X V we have collated the data compar- 
ing oestrogen receptor status and response to endocrine 
therapy in 1180 patients treated in several centres 
throughout the world. These data, selected from the 
literature, have been separated according to the type of 
endocrine therapy used and include those pooled in 
1975 by McGuire et al. (4) and our own series of 72 
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Table VI: RELATIONSHIP OF TUMOUR OESTROGEN RECEPTORS (R) TO OTHER BIOCHEMICAL 
PARAMETERS 


No 
Tumour parameter studied* tumours Relationship to oestrogen receptors Reference 
ic activities | 52 Significantly lower in R+ tissue (96) 

(G 6-P DH, isoc. DH, PK) f 
G 6-P DH 47 Higher m R+ tissue (63) 
DNA content 52 Significantly higher ın R+ tissue 
DNA synthesis (labelling index) 63 Inverse correlation with R level 0 
Lactose synthetase A protein 23 Significantly higher in R+ tissue 63 

osyl transferase) 

Lactose synthetase B protein 83 None (63, 102) 
(a-lactalbumin Mam on and 
o 
(personal data) 
53 Positive linear correlation (69) 
with R level 
Casein synthesis 50 None ton 
CEA (tumour) 224 None 104 
ton and 
Roberts 
(personal data) 
CEA (serum) 103 None (105) 
Hamilton and 
Roberts 
data) 
Immunoglobulins (IgA and IgG) 3l Inverse correlation with incidence of R t work 
(postmenopausal women) (Fig. 5) 
Plasma SHBG level 19 Higher when R -+ tumour present (1 
Steroid sulphation capacity 26 Generally present when R present (1 
ue (primary tumours) 

. 19 No correlation (108) 
Oestrogen biosynthesis 66 No correlation (109—111) 
Endogenous oestrogen — Oestradiol- 178 levels higher ın R+ (112) 

tumours 
Urinary 11 deoxy-17-keto-steroid 76 Subnormal when tumour R — (113) 
excretion 
Progestogen receptors — Mainly ACE uda present in (73, 114-116) 
R+ 
Androgen receptors 309 Mainly o. 288%) present 1n (117, 118) 
R+ tissues 
142 es correlation with presence (119) 
R 
5] Not correlated with presence of R TE 
42 Amounts correlated with those of 121 
R(r, = 0-48) 
Glucocorticoid receptors 229 Mainly (~ 80%) present in (119, 122) 
R4 tissues 
42 dicun not correlated with those (121) 
of R 
25-Hydroxycholecalciferol receptors 30 s up S with those of (123) 
r — 0-81 
Prolactin receptors 107 No correlation E 
Peroxidase — i 


t where indicated that another tissue has been 


Present in 78% R-+ 


G 6-P DH, Glucose 6-phosphate dehydrog: 
embryonic antigen: SHBG, sex hormone 


t See Addendum. 


inding globulin 


patients (79). The data also include the results from a 
study reported by the British Breast Group (5, 46). It 
should be noted that the ratio of tor positives : 
receptor negatives varies considerably in these studies 
and this is doubtless due to differences in technique and 
in the definition of a receptor positive tissue. It should 
also be noted that most of the tor negative 
responders come from research groupe definineahigher 
De aang of receptor co at Nevertheless, the 
ollowing general conclusions can be drawn. 

Receptor vos tumours respond to endocrine 
therapy in Ae cent (range 39-62 per cent) of the 
patients treated. By contrast, only 6-8 per cent (0—14 per 


studied. 
ase; isoc. il isocitrate dervdiogenase: PK, pyruvate kinase; CEA, carcino- 


cent) of all receptor negative tumours respond to all 
forms of endocrine therapy. If treatment by anti- 
oestrogen is excluded, this figure is reduced to 5-0 per 


cent. i 

Several workers find that the probability of a re- 
sponse to endocrine therapy is related not only to the 
presence of oestrogen receptors but also to the concen- 
tration of tors observed in a breast tumour 
(66, 135, 142). Our own data support this suggestion for 
premenopausal women undergoing oophorectomy but 
not for postmenopausal women treated by various 
methods (79). Patients may have very high tumour levels 
of receptor activity yet fail to respond. 
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Table VII: OESTROGEN RECEPTOR (R) ACTIVITY AND CLINICAL RESPONSE TO OOPHORECTOMY 





Incidence of R Responders/total Overall onse rate 
Reference No. of patients (96) R +ve R —ve H 
(134) 5 0 — 2/5 40 
(62) 29 21 5/6 2/23 18 
{135) 33 24 6/8 0/25 18 
8 i x 27 1/3 1/8 18 
83 13 31 2/4 15 
58) 36 33 11/12 0/24 31 
3135) 15 40 3/6 1/9 27 
13 8 50 2/4 1/4 38 
en 10 50 0/5 0/5 0 
20. . S0 5/10 0/10 25 
- (09) 24 63 9/15 0/9 38 
(99 3 66 1/2 0/1 33 
138) 8 75 3/6 0/2 38 
(9) 4 100 1/4 — 25 
(53) 6 100 4/6 — 66 
Total 225 Mean 404 ^ 53/91 7/134 Mean 26:7 
(58%) (5-2%) 
Table IX: OESTROGEN RECEPTOR (R) ACTIVITY AND CLINICAL RESPONSE TO 
ADRENALECTOMY + OOPHORECTOMY 
Incidence of R Repo ee Overall by d rate 
Recerence No. of patients (%) R + R —ve (9o) 
Adrenalectomy 
66) 1 0 — 0/1 0 
79) 3 33 0/1 0/2 0 
| 83 8 38 1/3 0/5 13 
(13 23 39 2/9 0/14 9 
A 9 45 2/4 0/5 22 
(53)* 11* 82 8/9 42 73 
(138) 7 100 0/7 — 0 
Total 62 Mean 53 13/33 0 Mean 21-0 
(3994) %) 
Adrena'ectomy and oophorectomy 
{D 10 40 4/4 0/6 40 
(85) 30 53 11/16 0/14 37 
(.35) - +35 69 13/24 1/11 40 
t. : 56 73 26/41 1/15 48 
(99 8 75 2/6 1/2 38 
Total 139 Mean 65 56/91 2. Mean 424 
(6294) (6 3%) 


* Includes 1 ‘medical adrenalectomy’ and | hypophysectomy (data not separated). 


Table X: OESTROGEN RECEPTÒR (R) ACTIVITY AND CLINICAL RESPONSE TO ANTI-OESTROGENS 


Incidence of R pee outers te! 
Reference No. of patients (v6) R 4- R —ve 
E I 0 — 0/1 
58 19 32 5/6 3/13 
38 42 10/16 [22 
(52) 19 47 6/9 10 
KER 35 51 12/18 1/17 
138) I2 58 2/7 0/5 
e 5 60 2/3 0/2 
C 28 61 14/17 0/11 
- 13 3 66 1/2 0/1 
13 19 74 3/14 2/5 
139) 15 74 6/11 0/4 
(9 21 81 7/17 0/4 
(130) 20 90 6/18 1/2 
Total 235 Mean 58-7 on 14/97 
(54%) (14%) 


Overall nse rate 
CA) 
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Table XI: OESTROGEN RECEPTOR (R) ACTIVITY AND CLINICAL RESPONSE TO ANDROGENS 


Incidence of R Responders/total Overall response rate 

Reference No. of patients (%) R +ve R —ve (%) 
(134) 2 0 = 0/2 0 
(27) 9 22 0/2 07 0 
(135) 4 25 0/1 0/3 0 
(9 2 50 1/1 0/1 50 
6 9 55 4/5 0/4 44 
eG) 9 56 3/5 0/4 33 
58 21 57 9/12 0/9 43 
s) 14 71 1/10 2/4 21 
3 1 82 3/9 0/2 27 
+1385 ] 100 0/1 Es 0 
85) 1 100 0/1 = 0 
te) 6 100 1/6 — 17 

Total 89 Mean 59-6 22/53 2/36 Mean 270 

(42%) (5:695) 


Table XI: OESTROGEN RECEPTOR (R* ACTIVITY AND CLINICAL RESPONSE TO OESTROGENS 


Incidence of R Responders/total Overall oe rate 

Reference No. of patients (%) R +ve R —ve (9) 
(135) 10 30 2/3 1/7 30 
27) 17 41 4/7 0/10 24 
99 8 50 1/4 0/4 13 
$2) 39 5] 17/20 1/19 46 
134 8 63 2/5 1/3 38 
(38) 6 67 3/4 0/2 50 
(58) 41 68 19/28 0/13 46 
(136) 13 77 5/10 0/3 38 
(9) 5 80 2/4 1/1 60 
79 15 87 4/13 0/2 27 
t3) 2 100 2/2 vom 100 
(61) 5 100 4/5 — 80 

Total 169 Mean 62:1 65/105 4/64 Mean 40-8 

(62%) (6 3%) 


Table XII: OESTROGEN RECEPTOR (R) ACTIVITY AND CLINICAL RESPONSE TO PITUITARY ABLATION 


Incidence of R Responders/total Overall ARE rate 

Reference No of patients (%) R +ve -— ve (Vo) 
(99) ] 0 — 0/1 0 
(139) 13 31 2/4 0/9 15 
136 14 50 4/7 0/7 29 
58 12 58 3/7 0/5 25 
14 71 7/10 0/4 50 
79 9 100 2/9 — 22 

Total 63 Mean 58:7 18/37 0/26 Mean 28:6 

(49%) (0%) 


Oestrogen receptors as an independent prognostic factor 
It 1s now well documented that patients with receptor 
negative tumours have a poorer prognosis than patients 
with receptor positive tumours: ‘free interval from a 
mastectomy to first recurrence and survival rate are 
shorter in, those with receptor negative tumours 
(66, 95, 143—147). Although this effect is independent of 
node status, patients with receptor negative tumours 
and invaded axillary nodes at the time of mastectomy 
have particularly aggressive disease (144, 145). 

‘Our own preliminary investigations of receptors and 
survival time indicate (Fig. 6) a similar relationship to 
that previously described. Further investigations by 


other centres will help to evaluate the importance of 
receptor status in determining prognosis. 


Oestrogen receptor activity and 
chemotherapy 

It was suggested by Lippman and his associates (148) 
that breast cancers with no or few receptors ( « 10 fmol 
sites/mg cytoplasmic protein) are more likely to respond 
to chemotherapy than tumours with moderate or high 
levels of receptor activity. This finding has not generally 
been substantiated by other workers (see Table XVI). In 
fact, Kiang and co-workers (146) find that the response 
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Fig. 6. The effect of oestrogen das Goat status, determined in the tumours of 233 patients with primary breast cancer, on (a) 
probabrity of survival and (6) probability of non-recurrence. Time represents the number of months elapsed from first 
disease. 
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Fig. 7. Destrogen receptor levels in 32 patients with 
advanced breast cancer who were treated by chemotherapy 
with cyclophosphamide, methotrexate and 5-fluorouracil. 

rse was assessed in accordance with the criteria of the 
British Breast Group (46). ‘responders’ includes both 
objective remissions and intermediate responses. 


rates to both chemotherapy and endocrine therapy are 
significantly oe Figs 4 In receptor-rich tumours. 

Our studies (Fig. 7) using a cut-off point of either 0-1 
or 0-5 fmol/mg tumour (approximately equivalent to 1 
or lOfmol/mg cytosol protein respectively) do not 
support any relationship between receptors and 
respormse to chemotherapy. 


Other receptors and clinical response to endocrine 
therapy 

The relationship between tor status and response 
to endocrine therapy has also been examined for 
andrcgen receptors and progestogen receptors. 


\ 


In a study of both androgen and oestrogen receptors, 
Persijn et al. (120) found that whilst response to ethinyl 
oestradiol was related to the presence of the oestrogen 
receptor, that to 'castration' was associated with the 
presence of the androgen receptor. In a second smaller 
study, Trans and Maass (118) found a much lower 
incidence of androgen receptors (~ 20 per cent) than did 
Persijn and his colleagues (120) (~40 per cent), but 
again the presence of both oestrogen and androgen 
receptors was associated with a higher response rate. No 
tumours containing androgen receptor only were found 
by these workers. 

Progestogen receptors are believed to be markers of 
functional oestrogen receptor activity and are found 
very largely in oestrogen receptor positive tissues. 
Tumours possessing both oestrogen and Drees cen 
receptors are reported to have a higher oe 
responding to endocrine treatment then do those w 
possess only oestrogen receptors (Table XVID, 


Conclusions 

In this article we have reviewed present knowledge of 
the role of oestrogen receptors in breast cancer. Briefly, 
we summarize our findings as follows: 

1. High affinity, low capacity, oestrogen-binding 
protein (oestrogen receptors) can be assayed in, on 
average, 70 per cent of breast cancer tissues examined 
The ratio of positives: negatives depends upon the 
method and the definition of receptor positive used. 
Whether activity is detectable or undetectable, ‘rich’ or 
‘poor’ is defined by an arbitrary cut-off point. 

2. At present no method of assay of oestrogen 
receptors is entirely satisfactory. Most methods 
measure only empty receptor sites and by techniques 
which require substantial biopsies. A simple histo- 
chemical or other method applicable to small samples— 
e.g. that of Silversward and Humla (44)—would have 
obvious advantages. 

3. Despite these considerations there 1s a wide range 
of receptor activity which varies from zero to very high 
levels. This may be influenced by menstrual status, 
tumour heterogeneity and the site of biopsy. 

4. In the primary tumour, oestrogen receptor activity 
(presence or absence, or concentration) is related to 
tumour grade, cellularity, elastosis, presence of other 
receptors and many other biological and biochemical 
factors. The significance of these interrelations is as yet 
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Table XIV: OESTROGEN RECEPTOR (R) ACTIVITY AND CLINICAL RESPONSE TO VARIOUS OTHER 


ENDOCRINE TREA 


Incidence of R R n total Overall nse rate 
Reference No of patents (%) R E — ve (A) 

(134) 5 25 0/1 0/4 , 0 

(27) 6 33 1/2 0/4 17 
a sae 

(83) 3 34 5/12 1/23 17 
(various mixed) 

(83) 25 | 40 5/10 1/15 24 
cro 

(135) l 42 3/5 0/7 25 
(oestrogens and 
poe) 

(53) 18 50 5/9 1/9 33 
E li 

(53) 3 54 11/19 3/16 40 
(oestrogens and 
androgens) 

(141) 51 ; i 63 15/32 0/19 29 

rednisone) 

(136) 80 1/4 0/1 20 
(corticoids) 

(58) 6 83 4/5 0/1 67 
rra rebound 

B-154) 
Total 198 Mean 50-0 50/99 6 Mean 28 3 
(51%) (6-19) 


Table XV: OESTROGEN RECEPTOR (R) ACTIVITY 
AND CLINICAL RESPONSE: A SUMMARY* 


% responding 
No. of % with == 
Treatment patients R Overall R +ve R —ve 
TAL Md 225 40 27 58 5-2 
Various 198 50 28 51 6:1 
endocrinet 
Adrenalectomy 62 53 21 39 0 
Pituitary ablation 63 59 29 49 0 
Androgens 89 60 27 42 5:6 
Anti-oestrogens 235 59 37 54 14-4 
Oestrogens 169 62 41 62 6:3 
decir EE 139 65 42 62 6-3 
an 
oophorectomy 
Total 1180 Mean 55 33 54 6-8 


* These data are derived from Tables VIII-XIV. 

+ Includes forms of endocrine therapy other than those 
listed and data where breakdown into separate treatments is 
not given. 


Table XVI: OESTROGEN RECEPTOR (R) STATUS 
AND RESPONSE TO CHEMOTHERAPY 


Incidence of 








R +ve ‘Cut-off value'* Responders/total 
Reference (96) (fmol/mg protein) R +ve R —ve 
149 33 10 6/14 20/28 
150 35 ? 24/37 35/69 
148 36 ^ 10 3/25 34/45 
151 42 ? 20/33 17/45 
Present 59 i 8/19 6/13 
work 
ae 61 5 11/19 8/12 
1 64 3-4 24/28 13/36 
Total 96/175 133/248 
(54-894) (53-695) 


* ‘Cut-off value’ = the critical receptor concentration above 
which tissues are designated receptor positive. 


ill understood but it is reasonable to assume that 
receptors, like the other parameters, are indices of 
differentiation. 

5. In advanced disease there is a strong correlation 
between the presence of tor activity and the 
response to most forms of endocrine therapy. There 
appears to be no relationship between oestrogen recep- 
tor status and response to chemotherapy. 

6. Receptor status is also an indicator of prognosis 
and several reports indicate that receptor positive 
tumours are associated with lower recurrence rates and 
longer survival times than receptor negative tumours, at 
least in postmenopausal patients. 

From these a one it is evident that oestrogen 
receptor measurements are of value in the management 
of breast cancer. In early disease the pri tumour is 
readily available for the establishment of receptor 
status. This is not only a useful additional prognostic 
factor, but also provides information which can be used 
for the selection of therapy in the event of subsequent 
recurrent disease. In many instances assay of primary 
tumour is the only chance of establishing this para- 
meter; metastatic tumour is accessible for biopsy only in 
a minority of cases. In advanced disease the presence of 
oestrogen receptor indicates that endocrine therapy 
may be successful. The absence of oestrogen receptor 
almost certainly means failure of endocrine therapy and 
we believe that major ablative surgery such as oophorec- 
tomy or adrenalectomy should not be performed on 
receptor negative patients. This 1s not equally valid for 
additive hormone therapy when it may be simpler to 
give the drug for a trial period than to subject the patient 
to a biopsy, particularly when the disease is deep-seated. 

With the increasing use of adjuvant therapy at the 
time of mastectomy, receptor status may be of value in 
selecting the of systemic treatment. At the present 
time there is little data to indicate the relationship 
between oestrogen receptor status and the outcome of 
systemic adjuvant therapy and there is a need for 
longitudinal studies to set up to determine this. 


^ 
“la 
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Table XVII: PROGESTOGEN RECEPTORS (PGR), OESTROGEN RECEPTORS (OER) AND RESPONSE TO 
ENDOCRINE THERAPY* 
Responders/total patients 
Incidence of OER + ve PGR -4 ve PGR +ve PGR - ve PGR -ve 
Referenoe (%) OER +ve OER —ve OER +ve OER —ve 
- ee 37 4/7 — 0/3 5/17 
154 68 12/20 0/1 9/25 2/20 
(15 70 8/9 1/2 1/7 1/5 
(38) 75 13/16 — 7/17 0/11 
] 77 16/18 1/1 1/9 0/7 
142 86 1/3 0/1 1/3 — 
157 86 13/18 1/1 1/7 1/3 
Total ` 67/9] 3/6 20/71 9/63 
74% 50% 28% 14% 


* Modified slightly from McGuire (158). 


It could be that premenopausal, receptor positive 
patients will obtain remarkable benefit from an 
oopho-ectomy. 
n general, we believe that wherever possible oes- 
trogen receptor measurements should be made on the 
tumour. However, there is a need for better 
Pod: such as immunoassay and immunoreactive 
staining techniques: these will require the development 
ofa e antibody to human receptor protein and it 
some time before this becomes generally 
tae Work in this field 1s being actively pursued in 
the Ben May Laboratory in Chicago (Jensen, personal 
communication). 
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Addendum 

Recent results from our laboratory (W. R. Muller, per- 
sonal data) indicate that in 54 breast cancers, there is a 
significant association between the presence of oestro- 
gen biosynthesis. We also note that the presence of 
oestrogen receptors was not correlated with that of 


roxidase in 


30 breast cancers (Collings J. R. and 


vage N : Br. J. Cancer 1979; 40: 500—3). 
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A clinical trial in the management of operable cancer of 


the breast 


ALLAN O. LANGLANDS, ROBIN J. PRESCOTT AND THOMAS HAMILTON* 


SUMMARY 

The results of a randomized controlled clinical trial in the 
management of operable breast cancer are gwen. Between 
1964 and 1971 498 women, aged 35-69 years, were 
treated within the trial protocol. Those under 60 years of 
age on entry underwent ovarian ablation, usually by 
surgery, and were allocated randomly to treatment by 
either radical mastectomy (RM) or simple mastectomy 
and postoperative radiotherapy (SM). Follow-up data for 
the first 12 years are presented and show that survival in 
the radical mastectomy group is significantly better 
(P « 0-05), particularly in clinical stage 1 disease. 

The pattern of survival once recurrence was detected 
also ened interesting differences between the two 
treatment groups. Overall there was a significantly pro- 
longed survival after detection of recurrence in the RM 
group (P<0-:05) which was most marked when local 
recurrence and distant metastases coincided (P « 0-01). 
The duration of survival once recurrence had taken place 
was independent of tumour size, clinical stage of the 
disease or menstrual status at the time of presentation, but 
was directly proportional to the duration of the disease- 
free interval (P <0-0]). 


IN April 1964 a clinical trial in the management of breast 
cancer was initiated in the South-East of Scotland. 
When entry to the trial closed in March 1971, 498 
women had undergone treatment within the trial proto- 
col. Preliminary reports of this trial have already 
appeared (1-3). The present report relates to the 
analysis of data up to March 1977, when all patients had 
completed a minimum of 6 years' and 271 (52-6 per cent) 
had completed at least 10 years' follow-up. 


Patients and methods 

Women aged 35-69 years with invasive carcinoma of the 
breast were eligible for entry provided that there was no 
previous history of treatment for cancer and provided that 
there was no medical contraindication to either of the treat- 
ment options, which were: 

1 Radical mastectomy (RM): The breast, the Pond 
muscles and the axillary contents were removed en bloc. 

2. Simple mastectomy plus postoperative radiotherapy 
(SM): The breast was removed from the fascia overlymeg 
pectoralis major via an elliptical (usually) oblique incision 
which included the nipple and areola. Postoperative radio- 
therapy was given on a 2 MeV Van de Graaff generator The 
axilla and supraclavicular fossa were irradiated using parallel 
semi-op fields to 4250 rad maximum dose in 10 fractions 
in 4 weeks. The chest wall and internal mammary nodes were 
irradiated by parallel tangential fields to 4500 rad m 10 
fractions in 4 weeks. 


Oophorectomy 

Al ‘aati aged under 60 years on entry underwent bilateral 
oophorectomy. Patients aged less than 40 years who refused to 
undergo oophorectomy were excluded. Patients aged 40-59 
years who refused oophorectomy but who accepted ovarian 
ablation by radiotherapy were included. Ovarian ablation by 
radiation was effected by parallel opposed (15 x 10 cm) fields to 


the pelvis using 250 kV X-rays to a maximum dose of 1500 rad 
in 5 fractions in 5 days. 


Operable cancer of the breast 
For the purposes of this trial operable cancer of the breast was 
defined as tumour classified by the international TNM system 
(4) as exther stage 1 or stage 2, along with a proportion of those 
classified as stage 3 Excluded from stage 3 tumours were those 
in which there was skin involvement wide of the tumour 
margins, where ulceration greater than 3 cm diameter was 
present, where the tumour was fixed to the chest wall or where 
there was clinical evidence of lymph node involvement more 
SHORE than the presence of mobile nodes in the homolateral 
axilla 

Staging was based on clinical examination supplemented by 
the examination of X-ray films of the chest and pelvis. 


Selection for treatment 

Immediately after clinical assessment by surgeon and radio- 
therapist, a treatment option was selected in the Department of 
Radiotherapy, Edinburgh, from a series of envelopes contain- 
ing a random sequence of treatment allocations. 

As a result, the surgeon was aware of the treatment required 
before the pathology of the breast tumour became available. 
Inevitably, options were drawn for patients with benign disease 
(512 cases) 


Follow-up 
Follow-up was carried out at regular intervals (between 1 and 6 
months, depending upon requirements) up to 5 years after 
treatment and continued annually thereafter Every effort was 
made to base this on direct clinical examination but when 
n information was obtained by postal inquirv to 
another hospital or to the patient's general practitioner When 
death occurred an attempt was made to determine the accuracy 
of the certified cause by inquiry to the doctor issuing the 
certificate or by examination of the relevant hospital record 
Follow-up examination did not include a routine szarch for 
metastatic disease by, for example, skeletal survey, bu: this was 
undertaken upon the detection of local recurrence or if 


indicated by symptoms 


The data on which this report is based are derived from the 
follow-up records of the nt of Radiotherapy, 
Edinburgh No case has been lost to follow-up 


Material 

A total of 1099 patients was allocated randomly :o either 
treatment option of whom 512 were withdrawn on the 
demonstration that the breast tumour was benign. Of the 587 
cases with histological proof of carcinoma of the breast, 242 
were treated by simple mastectomy and X-ray therapy and 256 
had a radical mastectomy. Eighty-nine cases with carcinoma 
were withdrawn on account of breach of protocol, eg 
oophorectomy not done, outside the age range, sarcoma etc. 
(Table I) These cases have been excluded from this analysis, as 
they were by Bruce in the first report describing how this trial 
was set up (1). 
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Table I: a FOR WITHDRAWAL OF 89 CASES 
FROM THE TRIAL 


Oophorectomy 
Not done 


Pathology, e.g. sarcoma, intraduct carcinoma etc. 

Errors of selection, e.g. outside age range, 
previous carcinoma etc. 

Modifled surgery, e.g. inappropriate axillary l 
dissecti 


on 

Delay in completion of therapy 4 
Incomplete preoperative assessment 5 
Refused; treatment ] 


Table I: COMPARABILITY OF THE TWO GROUPS 


Stratification criteria RM group SM group 

Numbel of patients 256 242 
Age (yr) ts.d 547492 554488 
Menstrual status 

Premenopausal 74 (29%) — 63 (26%) 

Menopausal 20 (894) 15 (694) 

Postmenopausal 162 (63%) — 164 (6894) 
International stage 

l 144 (56% 131 (54% 

2 60 (23% 64 (26% 

4 52 (20% 47 (19% 
Mean tumour size (cm) t s.d. 3-74 1:60 365136 
Results 


Comparability of case material 

Treatment options had been stratified according to age, 
menstrual status and clinical stage of the disease. Six 
hundred and one cases were withdrawn after allocation 
of treatment option so that the benefits of stratification 
before randomization were lost and effectively we 
completed random assignment to each treatment group. 
In spite of this there is a high degree of comparability of 
cases allocated to either RM or SM with regard to age, 
clinical stage of the disease, size of primary tumour and 
menstrual status (Table II). 


Recurrence 

Strictly speaking, the term recurrence should be con- 
fined to the local regrowth of tumour either in the skin 
flaps or in the primary lymph node drainage of the 
breast, i.e. local recurrence, but to avoid repetition we 
have also used the term to cover the development of 
metastatic disease—distant ‘recurrence’. 

By April 1977 107 patients treated by SM had 
developed recurrence (44 per cent) as had 105 (41 per 
cent) treated by RM (Table III). 

Recurrence in the axilla was rare (3 per cent) follow- 
ing RM but occurred in 12 per cent of all those treated 
by SM, and articularly in stage 1 disease. This trend 
was reve when the supraclavicular and internal 
mammary nodes were considered, the figures being 9 per 
cent (RM) and 4 per cent (SM) respectively. Recurrence 
in the skin flaps was noted with similar frequency in the 
two treatment groups, but was most common in those 
with|stage 3 disease in the RM group. 

Cases were divided into three strata (Table IV) 
. depending on whether there was local recurrence only 

(63), distant metastases only (127) or both local and 
distant ‘recurrence’ (22) at the time of first detection. 
The significance of these subdivisions will be discussed 
in terms of the pattern of survival. 
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Fig. 1. Crude survival rates for 256 radical masteccomies 
and 242 simple mastectomies plus radiotherapy. Fercentage 
survivals are indicated for 5, 10 and 12 years. 


Survival 

After 12 years of the trial, 96 patients in the RM group 
had died, of whom 10 were considered on revizw to have 
died from causes other than cancer of the breast. In the 
SM group 113 deaths had occurred, of which 18 were 
thought, on review, not to be due to breest cancer. 
Because of the subjectivity of such asseszment the 
analysis of survival is on time urtil death, 
irrespective of cause, and has been done priccipally by 
the log rank test (5). 

The crude survival of all cases according to the 
treatment options is shown in Fig. 1. Survivalof the RM 
group is significantly better (P « 0-05). When:survival is 
anal by stage of disease (Fig. 2), the enhanced 
survival in the RM group is almost entirely accounted 
for by a significant improvement in those wath stage 1 
disease. Within stages 2 and 3 survival is unaffected by 
treatment option. 

Interesting differences emerge between thesurvival of 
the RM and SM groups after the detection of recur- 
rence. Figs. 3, 4 and 5 compare survival from:the time of 
the detection of recurrence in the three strata by site of 
recurrence defined in the section ‘Recurrence’. In each 
stratum the SM group have a poorer surviva., this being 
most apparent in the early period after -ecurrence. 
When local and distant recurrence coincide the dif- 
ference in time from recurrence to death achieves 
significance at the 1 per cent level. The pooEd data for 
all patterns of recurrence (Table IV ) are zlso signifi- 
cantly different in favour of RM (P«205). This 
difference is not an artefact caused by the method of 
stratification, since the level of significance s increased 
slightly if the strata are ignored. 

For brevity of reporting, only the mean times ob- 
served and their standard errors are given when con- 
sidering the disease-free interval (Table V ). Ft is obvious 
that these mean times will change as follow-up con- 
tinues and that in theory a standard hife-tzble presen- 
tation would be preferable with the time o7? recurrence 
replacing death as the end point. However, since the 
conclusions are the same for either method. the simpler 
and briefer summary 1s preferred. 

From Table V it 1s clear that there is en apparent 
‘delay’ in the appearance of recurrence in ths RM group 
when distant metastases, either alone or in combination 
with loca! recurrence, were present. Thus the observed 


improved survival from time of recurrence to death 
(Table IV) in the RM group as a whole cannot be 
ascribed to earlier detection of recurrent disease. 

The influence of the disease-free interval in all cases, 
irrespective of treatment, is seen in Fig. 6. The earlier 
recurrence took place after initial treatment, the poorer 
was the subsequent survival. The statistical significance 
of this finding was confirmed even after stratifying to 
allow for differences between the treatment groups and 
the type of recurrence (x^ for trend = 12-0, d.f. = 1, 





P « 0-001). 
i ° 12 In addition, the possible prognostic factors recorded 
' YEARS at the time of detection of cancer of the breast such as 
Fig. 2. Crude survival rates for cases according to inter- clinical stage, menstrual status and tumour size have 
national Mare of the disease and treatment option been evaluated and these had no effect upon the length 
(RM I — radical mastectomy for stage 1, SM III — simple of survival after recurrence. 
mastectomy plus radiotherapy for stage 3 etc.) 
Disc -ssion 


The iarge number of clinical trials in the primary 
management of breast cancer which have been initiated 
andrer ..^distestimony to the continuing cont-oversy 
regardiL, the management of this disease and in 
particular to the value or otherwise of postoperative 
radiotherapy. Difficulties in evaluating the results of 
these trials include faults in their design (6, 7) and the 
reporting of selective and/or incomplete data (8, 9). To 
date no prospective trial has reported a statistically 
significant difference in favour of a particular surgical 
treatment or combination of surgery and radiotherapy. 
Nevertheless, in reviews of ongoing trials Sutberland 
(10) and Stewart (11) were able to draw two broad 
conclusions; namely, that when radical p  .opzrative 
radiotherapy 1s given to all patients radical mastectomy 
offe ' no advantage over simple mastectomy ard that 
simple mastectomy followed by immediate postopera- 
tive radiotherapy gives results equal to more extensive 
surgery with or without radiotherapy. Our initial report 
of the 5-year survival rates in the Edinburgh trial (2) was 
in accord with these conclusions. 

The present report demonstrates a statistically signi- 
ficant difference in survival and is of considerable 
importance when considered against this background. 
It must, however, remain an interim assessment in the 


96 SURVIVAL 





? i = T © light of differences in survival which have varied with 
MONTHS the duration of the study, bearing in mind that just over 
Fig. 3. Subsequent survival of patients in whom local Us per cent of cases are now available for 10-year follow- 


recurrence alone was present at the time of first detection of 


recurrence. (RM = radical mastectomy and SM = simple Furthermore, the enhanced survival seen in the RM 


mastectomy plus radiotherapy.) Note: Figs 3-6 apply to group is almost entirely accounted for by stage | cases, 
only the first 5 years of follow-up after recurrence sce ~ and may have been further accentuated by the excess 
data are scanty beyond that time. number of deaths in the SM group which were attri- 
Table II: DISTRIBUTION OF RECURRENCE BY SITE AND TREATMENT OPTION 
RM group SM group 
Stage Stage Stage Stage Stage Sta 
. l 2 3 Total l 2 3^ Total 
Site (n = 144) (n= 60) (n = 52) (n = 256) (n = 131) G: = 64) (2 = 47) (n = 242) 
Axila 2 3 2 7 18 9 3 30 
Supraclavicular fossa 9 7 4 20 4 4 2 10 
Internal mammary nodes 3 0 0 3 0 0 0 D 
Skin flaps 8 5 15 28 11 8 6 25 
Distant metastases 4] 26 24 91 47 26 20 93 
Total patients with any 47 28 30 105 54 32 21 107 
recurrence 


Note that the data in this table relate-to all recurrences In cases where recurrences were found at more than one mte an 
entry ıs made for each site. Thus the number of sites is greater than the number of recurrences. 
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buted to causes other than cancer. The distribution of 

the 18 non-cancer deaths ın the SM group was 12, 4 and 

2 in stages 1, 2 and 3 respectively. The corresponding 

apis in the RM group are, respectively, 6, 2 and 2 
8. 

The pattern of local recurrence differs between the 
two groups, being slightly more common in those 
treated DE mastectomy and postoperative radio- 
therapy. The difference is almost entirely accounted for 
by recurrence in the axilla, which occurred in 12 per cent 
of cases in the SM group compared with 3 per cent of 
RM cases and, in the SM group, was unaffected by the 
stage of the disease at presentation. In contrast, recur- 
rence in the skin flaps was more likely in those 
presenting with stage 3 disease with a suggestion that, 
within this stage, those treated by RM were at greater 
risk. Distant metastases occurred equally commonly in 
each treatment group. . 

The management of local or distant recurrence was at 
the discretion of individual clinicians. With the excep- 
tion that radiotherapy was used with increased 
frequency for the management of recurrence in the RM 


% SURVIVAL 





MONTHS group, as might be expected, the numbers of patients 
Fig. 4. Subsequent survival of patients in whom distant undergoing hormone therapy, further surgical pro- 
recurrere alone was present at the time of first detection of cedures, endocrine surgery and chemotherapy were very 
recurrerze (RM and SM as for Fig. 3). similar in the two treatment groups. 


We have examined the length of the disease-free 
interval and the duration of survival once recurrence has 
taken place according to three strata: local recurrence 
only, distant recurrence only and coincident or syn- 
chronous local and distant recurrence. 

The distribution of cases according to these strata 
varies considerably from that reported by Bruce et al. 
(12) in a similar series of cases treated by simple 
mastectomy and radiotherapy. Part of the explanation 
for this difference may be the method of recording 
recurrence. Nevertheless, Bruce and his colleagues 
concluded that local recurrence alone was uncommon 
and that local recurrence and distant dissemination 
were usually synchronous, as happened in 49 per cent of 
their cases. In the present series no significant differences 
exist in the distribution of RM or SM cases within the 
three strata of recurrence. Considered together, only 22 
out of 210 (11 per cent) of our recurrent cases had 
synchronous local and distant recurrence. 

Jt must be remembered, however, that the actual time 
of recurrence is a 'fuzzy' variable which is influenced by 
pA 2 AA na nA the frequency of follow-up examinations, which we 

MONTHS know were more Vise in the SM group, partıcularly 
so, metastases at di 


.5.5 t survival of patients in whom local and in the first 5 years. erent sites are 
pu uus ud were present together at the time of first not detected with equal ease or accuracy (13), and this 
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detectica of recurrence and SM as for Fig. 3). could have an effect on subsequent survival. 
Table IV: SURVIVAL 
a ACCORDING TO TYPE OF RECURRENCE O Expected 
No, of no. of no. of 
Type of recurrence Treatment patients deaths deaths x? 
Local caly RM 35 27 28 45 0 20 
SM 28 19 17 55 
Distant only RM 58 45 51-26 1-56 
SM 69 62 55-74 
Local distant RM 12 9 8 
= SM 10 10 $42 7.32 (P <0 01) 
Pooled RM 105 81 93-59 
SM 107 9] 78-41 4-09 (P «0 05) 
All recurrences without stratifi- RM 105 8l 96-43 
cation SM 107 91 75-57 5:90 (P «0:05) 
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Fig. 6. Subsequent survival of patients according to the 
length of the disease-free mterval. 


Table V: DISEASE-FREE INTERVAL ERVAL (mth) 
ACCORDING TO TYPE O 


Stratum RM group SM group 
Local recurrence only 33-5 (+48) 349 (--52 
Distant metastases only 45-8(+44) 385(43-4 
Synchronous local and 41-4(+7-4) 31-0(+6-8) 

distant 





Mean times in months (+ standard errors) from initial 
treatment until the first detection of recurrent disease 
according to the three strata defined in the text. 


Nevertheless, while all these considerations em- 
phasize the need for caution in the interpretation of 
differences in the disease-free survival and in survival 
subsequent to the detection of recurrence, we do not 
cone er them, per se, an adequate ex lanation for the 

differences in survival shown in Figs. 3, 4 and 5 and in 
Tables III and IV. The pooled data for all strata of 
recurrence show that the type of initial therapy is a more 
important determinant o aerial: once recurrence has 
taken place, than clinical stage or menstrual status or 
tumour size. 

Any bias introduced which might lead to the earlier 
detection of recurrence would be expected to increase 
the survival time from recurrence. Our findings are just 
the opposite (Fig. 6). Again, if treatment affected the 
time of recurrence without affecting overall survival 
time, the longer survival following recurrence, as seen in 
the RM group, could only occur at the expense of a 
shorter disease-free interval. On the contrary, our data 
show that the disease-free interval is longer in the RM 
group in two of the three strata and is longest when local 
and distant recurrence coincide. It 15 in this stratum that 
the differences in survival from recurrence between the 
RM and SM groups are greatest, though it must be 
emphasized that none of the differences shown in Table 
IV reach statistical significance. 

The publications by Stjernsward (14, 15) of a re- 
analysis of much of the data on which Sutherland and 
Stewart had based their conclusions added further fuel 
to the controversy regarding the use of postoperative 
radiotherapy. Both the statistical techniques used and 


the Meis M Ber basis sought as an explanation for 
S petet s findings have been criticized (7, 16, 17). 

e do not propose to enter this controversy. However, 
it seems unlikely that the effects we have recorded 
relating to the duration of survival after the detection of 
recurrence and the differences in survival between the 
SM and RM groups are necessarily relevant to tbe 
debate on potential immunological suppression follow- 
ing radiotherap 

Another possible source of confusion in the in-erpre- 
tation of our results 1s that 89 patients with cancer were 
withdrawn for the reasons shown in Table I. These 
patients were equally distributed between tbe two 
treatment options and are unlikely to have influenced 
the pattern of survival. 
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Focal nodular hyperplasia of the liver 
JOHN E. EVANS, ROBERT DICK AND SHEILA SHERLOCK* 


SUMMARY 

Focal nodular hyperplasia of the liver (FN H) in a fit voung 
Iranian girl of 19 months presented with asymptomatic 
hepatomegaly. Liver scan and ultrasound examinations 
demonstrated a space-occupying lesion involving both 
hepatic lobes. Arteriography revealed a vascular pattern 
suggestive of liver cell carcinoma with dilated arterial 
branches and tumour blush on the capillary phase. At 
laparotomy the large mass involved both right and left 
hepatic lobes and was not resected. Tissue diagnosis was 
established by surgical wedge biopsy. 

FNH should be considered in the differential diagnosis 
of an hepatic mass in a clinically well child, particularly 
female, in which the liver biopsy suggests cirrhosis but 
arteriography favours liver cell carcinoma. If FNH is 
diagnosed and the lesion is not resected it is recommended 
that patients be advised against sex hormone therapy as 
there may be an increased risk of rupture with intra- 
peritoneal haemorrhage. 


FocaL nodular hyperplasia (FNH) is a rare benign 
hepatic hamartoma of uncertain pathogenesis. Terms 
for this lesion include benign hepatoma (1), solitary 
hyperplastic nodule (2), mixed type adenoma (3), ham- 
artomatous cholangiohepatoma (4), focal cirrhosis (5), 
hepato-adenoma (6), focal nodular cirrhosis (7), par- 
enchymal hamartoma (8) and hepatic hamartoma (9). 


pregnancy and delivery had been normal Birthweight was 
3-15 kg. The parents were distantly related cousins. There were 
no siblings. There was no family history of liver disease. The 
child had not received any drugs since birth. 

Examination revealed a well child of normal height and 
weight for her age. The liver was asymmetrically enlarged, the 
liver edge being 8-10cm below the right costal margin. 
Hepatic bruits, ascites and lymphadenopathy were not 
detected. 

Serum biochemical tests, including bilirubin. aspartate 
transaminase, alkaline phosphatase, total protein and aL 
bumin, were normal. Alpha-fetoprotein and HB Ag were 
negative. Serum alpha-1-antitrypsin levels were normal. A liver 
scan and ultrasound (Fig. 1) examination revealed a central 
space-occupying lesion of the liver, involving mainly the night 
lobe. 

A selective hepatic arteriogram demonstrated an abnormal 
vascular pattern involving the right lobe, suggestive of a 
vascular tumour. Early films showed an enlarged right hepatic 
artery filling dilated tortuous spirally arranged arterial 
branches in the lower half of the right lobe of the liver. The 
capillary phase revealed a dense well-circumscribed tumour 
blush suggesting a primary liver cell adenoma or carcinoma 
(Figs. 2, 3). 

Two percutaneous liver biopsies of the lesion revealed bands 
of fibrous tissue with blood vessels, bile ductules and chrome 
inflammatory cells, surrounding hepatic parenchyma. This was 
reported as consistent with an active cirrhosis, cause uncertain. 
Chest X-ray, lung tomography and skeletal survey were 
normal. 





Fig. 1. Ultrasound examination. Longitudinal section through midline. Abdominal wall displaced anteriorly by liver nodule 
(N). Vertebral bodies (V), separated by intervertebral discs (D), are seen posteriorly. Nodule distinguished from norma! 
liver tissue (T) by relative lack of ultrasound reflections. 


Although rare, FNH is the most common benign 
hepatic epithelial hamartoma seen in children and is 
more frequent in females (10). 

This case in an infant is reported because the diffi- 
culties encountered in diagnosis were eventually resol- 
ved by surgical wedge biopsy. 


Case report 
A fit Iranian girl aged 19 months was referred with a 12-month 
history of hepatomegaly, discovered incidentally. The mother's 


At laparotomy a large red lobulated mass involved both 
lobes, the remaining liver appearing normal. Extensive blunt 
dissection confirmed involvement of both hepatic Jobes and 
resection was not attempted. Surgical wedge biopsies were 
taken from the lesion (Fig. 4) and from apparently normal liver. 
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Fig. 2. Selective hepatic arteriogram. Arteriolar phase of 
hepatic arteriogram. The enlarged hepatic artery (arrow 1) 
preferentially supplying a nodule containing bizarre, dilated 
and tortuous arteries (arrow 2). Features were thought 
suggestive of primary liver cell adenoma or carcinoma. 





Fig. 4. Focal nodular hyperplasia. The surgical wedge 
biopsy of the hepatic nodule shows a broad scar containing 
many blood vessels and a few bile ducts. Liver parenchyma 
is nodular, closely resembling cirrhosis. (HE. x 34.) 


The hepatic nodule biopsied at surgery revealed a broad 
fibrous tissue scar containing many blood vessels and a few bile 
ducts, The liver parenchyma was nodular. This appearance is 
typical of FNH. Surrounding liver was histologically normal. 
There was no evidence of metastases. At discharge the patient 
was well with mild well-controlled ascites. The patient returned 
to Iran and failed to attend further follow-up. 


Discussion 

Surgical wedge biopsy established the diagnosis of focal 
nodular hyperplasia (FNH). FNH was considered at 
presentation but conflicting information was obtained 
from biopsies taken at arteriography and from the 
hepatic arteriogram. Both biopsies suggested active 
cirrhosis while arteriography showed a vascular blush 
typical of liver cell carcinoma and the septated blush on 
the capillary phase of hepatic arteriography typical of 
FNH (11) was not seen. This case illustrates that 





Fig. 3. Selective hepatic arteriogram. Capillary phase of 
hepatic arteriogram. A dense, well-circumscribed tumour 
blush is present (arrow 1) containing abnormal vessek, best 
seen at the lower pole. Hepatic arteriogram catheter 
remains in place (arrow 2). 


primary hepatic tumour-like lesions in infancy may 
remain undiagnosed prior to exploratory laparotomy, 
despite adequate investigations. 

Focal nodular hyperplasia is the most common 
benign hepatic epithelial hamartoma seen m the 
paediatric age group (10). It is a rare lesion and in the 
Armed Forces Institute of Pathology series of 130 
patients with nodular hyperplasia, only 10 (7 per cent) 
were infants or children; 7 of these were female. The 
usual presentation, as in our patient, is asymptomatic 
hepatomegaly (8. 12). Associated congenital abnor- 
malities are rare and include left hemihypertropay and 
abnormalities of the portal vein. 

FNH is usually a  well-circumscribed, non- 
encapsulated, nodular, cirrhotic-like mass in otherwise 
normal liver. It is generally a single, subcapsular lesion 
but may be multiple in 12—20 per cent of cases (10, 13) 
and pedunculated in 5 per cent (14). A single lesion 
involving both hepatic lobes has been described (4). 
FNH is usually 4—7 cm in diameter but may be zs large 
as I5 cm and weigh several hundred grammes (10, 14). 
Multiple nodular hyperplasia can be complicated by 
portal hypertension (15) due to mechanical obstruction 
of portal blood flow by nodules and portal hypertension 
may also develop with replacement of the portal vein by 
a fibrous strand (10). 

The lesion consists of liver cells of normal appearance 
subdivided into pseudolobules by connective tissue 
septa radiating from a stellate area of fibrosis. The septa 
contain bile ductules, small blood vessels anc some 
inflammatory cells which are generally lymphocytes. 
This appearance closely resembles cirrhosis and ac- 
counts for the mistaken reports in the two initial liver 
biopsies in our patient. Nodules and connective tissue 
septa were seen and the typical stellate scar of FNH was 
not apparent. The fibrous strands of FNH can contain 
many inflammatory cells suggesting that the ‘cirrhosis’ 
is active. The large surgical wedge biopsy provided more 
tissue for examination and, together with the 10rmal 


surrounding liver, established the diagnosis. Large 
vessels are found at the junction of the lesion with 
normal liver and the septa contain blood vessels. This 
vascular arrangement would explain the hypervascular 
arteriographic findings (7, 15, 16). Arteriography did 
not show apparent useful diagnostic features such as the 
highly tortuous new vessels associated with the septa, 
nor a septated blush on the capillary phase (11). 

The prognosis for FNH if successfully excised is 
excellent. There is no evidence from children that the 
lesion undergoes malignant transformation. Several 
cases have now been followed for extended periods of 5 
years and 6:5 years (12) and 16 years (8). The aetiology 
of clinical ascites developing postoperatively is un- 
certain. Increased peritoneal fluid noted at laparotomy 
may have been related to FNH and operative trauma 
may have contributed to further development. Also, 
ascites may have been related to the development of a 
complication of FNH such as portal hypertension. 
Despite the arteriographic appearances, primary liver 
cell carcinoma is not a possibility. Two percutaneous 
liver biopsies and a large surgical wedge biopsy showed 
only FNH. Malignant change does not occur in FNH 
and malignant cells were not found in the ascitic fluid 
which remained clear at repeated examinations. 

The aetiology of FNH is uncertain. One hypothesis 
proposes that the hamartoma arises from faulty em- 
bryonal development (8, 9) and, like hamartomas in 
other sites, is not detected until later in life. Begg and 
Berry (14) suggest that the lesion results from a focal 
injury with partial healing and regenerative pseudo- 
lobule formation. A further suggestion is that a localized 
area of liver is predisposed to injury because of con- 
genital abnormalities in the vascular and biliary circu- 
lation to that area (5). Recently, several cases of FNH 
have been described in women on oral contraceptives 
(17, 18). Sex hormones are unlikely to be factors in 
infants and children and the lesion occurs in both sexes 
and does not recur following excision (15). However, of 
the 10 childhood cases in the Armed Forces Institute of 
Pathology series, 7 occurred in females and our patient 
was also female. 

Haemorrhage, either into the peritoneum or into the 
lesion, may complicate FNH developing in patients 
receiving oral contraceptives (11, 17, 19). Oral contra- 
ceptives may make FNH more vascular and thus 
more likely to rupture or bleed (20). It is recommended 
that oral contraceptives and sex hormone therapy be 
carefully monitored and perhaps avoided in these 
patients. 
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The measurement of arterial perfusion of the liver in man 
using the radioisotope xenon-133 


A. M. HOLROYD AND A. M. PETERS* 


SUMMARY 

The washout from the liver of xenon-133 injected into the 
thoracic aorta of human subjects undergoing cardiac 
investigation was monitored externally with a sodium 
iodide scintillation detector. The washout curve displayed 
an initial peak of activity, followed by a brief decline, and 
then a second, slower rise. The initial peak was thought to 
be due to isotope arriving in the liver via the hepatic artery, 
and the second rise due to isotope arriving via the portal 
vein. A method of analysis is presented which uses the 
height of this arterial peak to calculate arterial perfusion 
of the liver. 


THIS paper presents a method of measuring arterial 
perfusion of the liver in humans using the inert gas 
clearance technique, the principle of which is that, 
following injection into the blood supply of an organ, an 
inert gas such as xenon or krypton is washed out of the 
organ at a rate determined by organ perfusion (1). 
Recirculation of the gas is minimal and can be ignored 
as at least 95 per cent of it leaves the circulation during 
one transit through the normal lungs. Since it measures 
tissue perfusion rather than'total flow, the technique 
offers an advantage in blood flow investigations of the 
liver, abnormal conditions of which are frequently 
associated with blood flow shunts. 


Methods 


The 5 patients studied were undergoing aortic and left ven- 
tricular catheterization for investigation of cardiac abnor- 
malities and gave their consent to the additional procedure 
reported in this paper. 

Catheterization of the aorta, by the Seldinger technique, was 
via the left femoral artery. No complications developed during 
the investigations, the duration of which did not exceed 1 h. 
The additional time required for the xenon-133 injection was 
only a few minutes, since after a satisfactory count range had 
been established, the catheter could be withdrawn and count- 
ing continued indefinitely. In view of the small dose of 
radioactivity used, no special precautions were taken to dispose 
of the patient's expired air; the catheterization theatre was well 
ventilated. The catheter tip was in the descending aorta about 
6 in (15 cm) above the diaphragm. One millilitre of xenon-133 
(1-2 mCi) was injected and flushed into the aorta with saline. 

The detector was a 2in (5cm) sodium iodide crystal 
(thallium-activated) collimated with a 2 in (5 cm) diameter lead 
cylinder which overlapped the face of the crystal by 2 in (5 cm). 
It was positioned over the anterolateral aspect of the lower 
right thoracic wall. The output was fed into a Nuclear 
Enterprises counter ratemeter (SR3) and the curve recorded on 
a 10 in (25-5 cm) linear potentiometric recorder (Beckman). 
The ratemeter was adjusted to count the 0-08 MeV energy peak 
at a time constant setting of 0-3 s. 

The curve was redrawn on linear and semilogarithmic graph 
paper and hepatic arterial perfusion calculated as follows. 

Isotope will arrive in the liver via the hepatic artery and 
portal vein. Consider isotope arriving via the artery. If 4, is the 
area under the washout curve that would be given by this 
isotope and Q, its initial height, and if arterial and portal flows 
mix proximal to their sinusoidal distribution so that isotope 
injected into the hepatic artery is washed out of the liver by the 


total liver blood flow, then 
F/M = Q,4/A, (1) 


where F, is the total liver blood flow, M the liver mass aad 4 the 
partition coefficient of xenon-133 between liver tissue and 
blood. This is a use of the height over area analysis of gas 
washout curves (2), with the assumption being made that 
isotope arriving via the hepatic artery does not depart signific- 
antly from an instantaneous input. 

Assuming good mixing in the aorta, the ratio of the amounts 
of isotope entering the hepatic artery and splanchnic vessels 
must be equal to the ratio of their respective flows, s» that 


Lil, = FF. 


where 7, and /, are the amounts of isotope arriving by hepatic 
arterial and all routes respectively and F, the hepatic arterial 
blood flow. However, since the flows are not separated in the 
liver and isotope is washed out by the total liver blood flow, the 
respective areas under the washout curve resulting f-om the 
contributions of the afferent vessels will be proportional to the 
amounts supplied by those vessels. So, 


ME Y! = LIT, odi A, A, : 


where A, is the area under the washout curve given by isotope 
arriving in the liver by all routes. 
Rearranging, 


F= F,ASsA¢ 
Substituting for F, in equation (1), 
FJM x AJA, = Q,2A,. 
Therefore, 
F/M = Q,AÍA,. 


F jM is the arterial perfusion of the liver and can be calculated 
from the washout curve if the height of the initial peax can be 
measured and assumed to be the result of isotope arriving 
via the hepatic artery. ^ has been taken as 0-74 (3) and liver 
density as unity, thereby expressing perfusion in units of 
mlg' 'min^'. 

On semilogarithmic replot, the tail of the washout curve was 
found to approach a straight line with nct only a very dow rate 
constant but also a considerable zero time intercest. This 
exponential has been assumed to be non-hepatic and sub- 
tracted from the washout curve. The resulting curve, aken to 
represent the hepatic signal, became monoexponentia shortly 
after its peak with a rate constant denoted k. A, is “he area 
under this curve and was calculated as follows. The area up to a 
point on the monoexponential tail was measured by counting 
squares on the linear replot; the remaining area was calculated 
by dividing the height of the tail at this point by K. A, is the sum 
of these two areas. Since the non-hepatic exponential isthought 
to be the result of activity in the lung and inferior veaa caval 
blood, its zero time intercept has not been subtracted from the 
initial height (Q,) of the washout curve because its activity 
signal would, at this time, be zero. 
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Results 

Washout curves, an example of which is redrawn 
semilogarithmically in Fig. 1, were recorded in 5 sub- 
jects. In all, inspection of the curve showed a clearly 
identifiable initial peak, followed by a brief decline and 
then a second, slower rise. The values obtained for the 
parameters described above are shown in Table 1. 


N 


100 


Fig. 1. Upper curve: washout curve recorded with detector 
positioned over the liver following injection of 2 mCi 
xenon-133 into the thoracic aorta, and redrawn semi- 
logarithmically. The first point is taken to be the result of 
isotope arriving in the liver via the hepatic artery; the rise 
occurring after the second point is thought to be the result 
of isotope arriving via the portal vein. The tail of the curve 
becomes monoexponential (the non-hepatic exponential) 
after approximately 10 min. Lower curve: curve obtained by 
subtraction of the tail (extrapolated to zero time) of the 
recorded washout curve. The curve becomes monoexponen- 
tial (with rate constant K) after 3 min. Ordinate: N, count 
rate (counts x 34 per second). Abscissa: time from injection. 


Table E VALUES OF PARAMETERS CALCULATED 
FROM THE WASHOUT CURVE RECORDED OVER 
THE LIVER FOLLOWING INTRA-AORTIC 

INJECTION OF XENON-133 IN HUMAN SUBJECTS 


F/M k 
Subject (ml 100g '! min™') (min^ !) 

] 28 0-47 

2 3] 0-90 

3 57 0-81 

: 27 (0-59 


24 0-60 
F,/M is the arterial perfusion of the liver, & is the rate 
constant of the monoexponential tail of the curve of the 
‘hepatic signal’ (see text and Fig. 1). 


Discussion 

The essential requirement of this technique is that the 
height of the initial activity signal, postulated to be the 
result of hepatic arterial isotope delivery, can be clearly 
identified in the time interval preceding the arrival in the 
liver of portal isotope. That this requirement is met 
needs experimental verification but gains some support 
from the findings of Tornvall and Nordenstróm (4). The 
densograms that they recorded over the liver following 
injection of contrast medium into the thoracic aorta of 
dogs displayed two peaks. The first, which occurred 
about ls after injection, was abolished by hepatic 
arterial ligation; the second, a flatter peak than the first, 
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occurred about 7 s after injection and was abolished by 
portal venous ligation. 

It has been assumed that the initial spike is entirely 
due to hepatic activity, although it ois likely that 
splanchnic activity, including that taken up by intestinal 
luminal gas (5), contributes a component. Because of 
the large size of its zero time intercept, the non-hepatic 
exponential has been attributed to activity in the lung 
and in the inferior vena caval blood. If it was due to 
activity in the slowly perfused splanchnic tissues or skin, 
such an intercept would indicate an enormous blood 
flow to those tissues. Uptake of gas in the intestinal 
lumen is a potential source of error. It would be 
expected to contribute a long tail to the hepatic signal 
and possibly, as noted above, a component to the non- 
hepatic signal. If there was no non-hepatic signal, the 
tail could be extrapolated to infinity and the area under 
it calculated, thereby, theoretically, circumventing any 
error. However, since this envisaged tail has not been 
taken into account in the present study, some isotope 
entering the splanchnic vasculature may have been, in 
effect, ‘lost’, thus leading to an underestimation of A, 
Although the non-hepatic exponential has been extra- 
polated to zero time, it does not in fact commence from 
zero time, and so its subtraction from the washout curve 
is another source of error. However, since the rate 
constant of the non-hepatic exponential is so small 
compared with the rate constant of lung clearance, ihe 
curve of lung and inferior vena caval activity would 
approach the non-hepatic exponential very soon after 
zero time. In any event, by injecting a known quantity of 
xenon-133 into the aorta below the origin of the 
mesenteric vessels, the correct area to be subtracted 
could be calculated. 

The assumption that the portal and arterial flows 
have the same intrahepatic vascular distribution 1s 
based on recent reports that the clearance rates of mert 
gas are the same following portal and arterial injection 
(6) and that liver tissue perfusion is homogeneous (5). 

Our values for arterial perfusion are of the same order 
as would be expected from values of total perfusion 
obtained by Leiberman et al. (7) from the clearance rate 
of intraportally injected krypton-85, and of total arter- 
ial flow obtained by Schenk et al. (8) from flowmeter 
measurements. 

Of what organ does k reflect the perfusion? If isotope 
is injected into the first of two homogeneously perfused 
vascular compartments in series with each other, the 
quantity of isotope at any time in the second compart- 
ment is given by the difference of two exponentials. 
Also, the clearance rate from the second compartment 
approaches the lower rate constant of clearance of the 
two compartments. Thus, in the present study. if & was 
less than the liver clearance rate constant, it would 
represent a clearance rate constant from the gastro- 
intestinal bed drained by the portal vein. It is therefore 
interesting to note that the canine pancreas (9), spleen 
(10) and submucosa and muscularis (11) have clearance 
rate constants of a similar magnitude to each other and 
to our mean value of &. 

The availability of a method of arterial perfusion of 
the liver may be of some clinical use. Thus Leiberman et 
al. (7) suggested that a knowledge of the arterial 
perfusion of the liver, which they measured from 
krypton-85 clearance following portal occlusion, may 
influence the choice of management in portacaval shunt 
operations, and Burchell et al. (12) observed a better 
response to portacaval shunt surgery in those patients 


180 A. M. Holroyd and A. M. Peters 


who displayed a greater increase in postoperative 
hepatic arterial flow, measured by flowmeter. We feel 
that the technique presented here justifies further refine- 
ment, particularly with regard to the discrimination of 
hepatic and other signals, of which the simple system 
used was not capable. | 
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Statistics in The British Journal of Surgery 

It is part of the clinical scientist's stock-in-trade to use statistical methods. In many 
instances, and by most readers, these can be taken on trust, but in that there is a 
wide variety of tests and, on occasion, disagreement amongst both amateurs and 
professionals on the best choice, it is always wise that authors quote the method 
used. It isindeed journal policy to quote methods, the reason for their choice and, in 
the case of clinical trials, the confidence or tolerance limits of the observed results. 
Delay in acceptance may occur if contributors do not include these details. 








E SKIN CLOSURE. 
AND 


INGLY SIMPLE, 


NON-INVASIVE TECHNIQUE. 


Op-Site Skin Closures representa major new advance in 
surgical wound closure and have been designed to produce 
significant advantages over existing methods. 

Being a sutureless technique, 
they produce no localised tension 
or ischaemia at the wound edge. 
They eliminate foreign body 
reactions and the risk of infection at 
the puncture site. 

Produced from a transparent, 
adhesive, polyurethane membrane, 
Op-Site Skin Closures are easy to 
apply, strong and conform readily 
to body contours. The fenestrations 
along their length allow for correct 
appositioning of the wound. 

Op-Site Skin Closures are 
comfortable and can stay in place 
for up to 14 days. This, together with 
with the non-invasive technique 
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The angiographic anatomy of the coronary arteries 
M.J. RAPHAEL, D. R. HAWTIN AND S. P. ALLWORK* 


SUMMARY 
The angiographic anatomy of the coronary arteries is 


described and illustrated by three corrosion casts of 


normal human hearts, photographed in projections com- 
parable to those used in coronary arteriograms. They are 
accompanied by matched normal coronary arteriograms. 
The study of casts of the heart and of the coronary arteries 
in particular facilitates understanding of the radio- 
graphic projections commonly employed in coronary 
arteriography. 


THE radiological visualization of the coronary arteries 
has become a commonplace investigation, both in the 
diagnosis of coronary artery disease and as an essential 
prerequisite of surgery. The radiographic image is a 
two-dimensional representation of a three-dimensional 
structure, with the resultant foreshortening and over- 
lapping making interpretation difficult. In this paper, we 
attempt to facilitate interpretation of the angiographic 
anatomy of the coronary arteries by matching coronary 
angiograms from living patients to corrosion casts of 
dead hearts photographed from positions similar to 
those used in coronary arteriography. In this way the 
positions of the arteries and the advantages and limit- 
ations of the various projections may be assessed. 


Methods 

Corrosion casts of the human heart were prepared by the 
method described previously (1, 2). Blue resin was used for the 
right heart chambers and red for the left. The coronary arteries 
were painted individually, green for the right coronary artery. 
white for the anterior descending coronary artery and its 
branches and yellow for the circumflex and its branches. The 
casts were photographed from various positions to produce 
pictures comparable to those seen at coronary arteriography. 
Where the casts of the cardiac chambers would obscure the 
coronary arteries, the cast was photographed from the op- 
posite side, e.g. left posterior oblique (LPO) instead of right 
anterior oblique (RAO), but the resultant picture was printed 
through the emulsion, 1e. in reverse, to give an orientation 
similar to that of the usual coronary arteriogram. In such a 
picture, the foreshortening and overlapping are the same as in 
the artertogram but the vessels approach the camera instead of 
receding from it. A large number of normal coronary 
arteriograms were reviewed and those which best majched 
the available casts are illustrated with them. 


Results 

General orientation of the coronary arteries 

In Fig..1 a cast of the whole heart has been photo- 
graphed from directly above. The four chambers are 
seen, the right ventricle in front, the right atrium on the 
right, the left ventricle on the left and the left atrium 
behind. The mitral and tricuspid valves lie in two close 
parallel oblique planes which separate atria behind and 
on the right from the ventricles in front and on the left. 
These planes are marked on the surface of the heart by 
the atrioventricular sulcus or groove (AVG) which 
encircles the heart obliquely. The ventricular septum is 
also an oblique structure separating the right ventricle in 
front and on the right from the left ventricle behind and 
on the left. Its position is marked on the surface of the 
heart by two interventricular sulci or grooves (IVG) the 





Fig. 1. Cast of a complete heart, photographed from above. 


anterior on the front of the heart and the posterior on 
the diaphragmatic surface of the heart. The confluence 
of the AVG and the posterior IVG with the atrial 
septum on the diaphragmatic surface of the heart is 
called the crux (cross) of the heart. 

The importance of these surface landmarks to cor- 
onary anatomy is indicated in Fig. |. The righ: coronary 
artery emerges from the anteromedial (right) aortic 
sinus of the aortic valve, anteriorly and only slightly to 
the right. It passes obliquely to the right in the right 
AVG. The branch which supplies the sinu-atrial node 
passes backwards to the atrial septum, while the in- 
fundibular (conus) and other right ventricular 
branches pass forward to the right ventricular free wall. 
The sinu-atrial artery usually bifurcates to encircle the 
superior vena cava at the cavo-atrial junction. 

The main stem of the left coronary artery originates in 
the anterolateral (left) aortic sinus of the aortic valve on 
the left and slightly posteriorly. Its length and course 
vary among individuals before it divides into two major 
branches: the anterior descending branch passes an- 
teriorly and to the left in the anterior IVG where it 
descends round the front of the heart usually encircling 
the apex and terminating after a variable distance in the 
posterior IVG. The septal branches of the anterior 
descending artery pass into the septum and may be 
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recognized by their straight course parallel to each other 
and their origin at right angles to the anterior descend- 
ing main trunk. Diagonal branches are defined as those 
which originate from the anterior descending artery to 
pass downwards, forwards and to the left to vascularize 
the left ventricular free wall. The circumflex branch of 
the coronary artery passes to the left and backwards in 
the left AVG for a variable distance, giving off large 
obtuse marginal vessels. These are defined as branches 
originating from the circumflex artery and passing 
downwards, forwards and to the left to supply the 
posterior part of the left ventricular free wall. The true 
circumflex artery continues in the left AVG to encircle 
the heart and in the usual pattern, i.e. preponderance of 
the right coronary artery or right dominance, the 


Fig. 2. a, Left lateral view of a 
cast of a complete heart. 4, Left 
lateral view of a matching left 
coronary arteriogram. 


circumflex diminishes before it reaches the posterior 
aspect of the heart and the crux. 

The right coronary artery continues in the rigat AVG 
on the diaphragmatic surface of the heart (in the 
common right dominant arrangement) until it reaches 
the crux. At this point it loops cranially into the muscle 
of the heart and at the apex of this characteristic loop 
gives off the branch to the atrioventricular node. The 
last branch of the right coronary artery before this 
cranial loop turns forward into the inferior IVG to 
supply the base of the ventricular septum and is termed 
the posterior descending coronary artery. Rarely, this 
vessel comes early aff the right coronary artery and 
passes over the surface of the right ventricle to reach the 
posterior FVG. If the right coronary artery is very 
dominant, the main stem continues for a variable 
distance beyond the crux to the left, in the left AVG, 
giving off branches which run forwards and to the left to 
supply the inferior and left free wall of the left ventricle. 
These branches are termed posterolateral left ven- 
tricular branches. 


Left coronary artery, lateral projection (Fig. 2) 

In this projection the left main stem is seen virtually end- 
on, so it is very foreshortened, and no conclusion may be 
drawn about it. The two major branches are widely 
spread in this view. The anterior descending artery 
courses anteriorly in the anterior IVG giving off septal 
branches, zoing away from the camera, and diagonal 
branches to the free wall, coming towards the camera. In 
the angiogram these are superimposed. The proximal 
part of the anterior descending artery is foreshortened in 
this view, but beyond the origin ofthe first septai branch 
the vessel :s well seen. The anterior descending artery 
can be identified in this view as the most antericr vessel, 
with its characteristic large radius curve concave pos- 
teriorly; by its curve around the apex of the heart to 
reach the undersurface, and by the septal branches 
which arise from it. The septal arteries are identifiable 
by their straight appearance and parallel course as they 
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Fig. 3. Left lateral left coronary arteriogram. left 
dominance. 


Fig. 4. Left coronary arteriogram, RAO projection. ef 
dominance. 
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Fig. 5. a. RAO equivalent of the cast of a complete heart. photographed from the LPO and printed in reverse. ^, RAO 
view of matching left coronary arteriogram. Note how the obtuse marginal arteries in this view can overlap the anteriore 
descending and its branches. The small posterior descending contribution i5 quite well seen, 


descend into the septum. The diagonal vessels. by 
contrast. often appear tortuous. In obstructive. cor- 
onary artery disease, the proximal septal branches 
may enlarge so greatly that they become difficult to 
distinguish from diagonal arteries. 

The circumflex artery and its branches run pos- 
teriorly, in a curve concave anteriorly. In the cast and 
the angiograms the circulation is of the balanced type 
with a true circumflex in the AVG being rather larger 
than is usual. It runs in the left AVG. foreshortened 
proximally, then well seen until it turns in a tight curve. 
still in the AVG on the inferior surface of the heart. At 
the crux it turns forwards and to the left to terminate by 


bifurcating into the posterolateral left. ver das 
branch and a small posterior descending artery which 
shares the supplv of the posterior septum | 
posterior descending branch from the right artery í 
seen). There is a small obtuse marginal branch (virtualis 
an intermediate branch) coming off the left main stem at 
the bifurcation and running towards the camera. H 
supplies the left ventricular free wall, There is af 
large obtuse marginal artery overlapping | 
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circumflex artery proximally. but running toward 
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camera to the left ventricular free wall. The 
circumflex may be recognized by its tighter curve than 
that of the obtuse marginal arterv and by its charac- 
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Fig. 6. a, Cast of the complete heart photographed from the lef 


left anterior oblique projection. 
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Fig. 7. Left coronary arteriogram, left anterior oblique 
projection with craniocaudal tilt (same patient as Fig. 65). 


teristic termination. The cast illustrates the different 
planes through which the true circumflex artery and its 
large obtuse marginal branches pass and which are 
superimposed on the angiogram. 

The true circumflex artery may supply the whole of 
the posterior septum when it contributes the only 
posterior descending artery. In this case (Fig. 3) the left 
coronary artery is termed dominant, but has the same 
characteristic curve as the circumflex artery in the 
previous case. At the level of the crux the artery to the 
atrioventricular node is seen rising into the septum. 


Left coronary artery, RAO view (see Fig. 5) i 
In this figure the cast has been photographed from the 
left posterior oblique position and printed through the 


b 
t anterior oblique position. ^. Left coronary arteriogram. 
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Fig. 8. Cast ef the complete heart photographed fron a 
slight right anterior oblique projection. 


emulsion, in reverse, so that the orientation of the 
vessels is similar to that of the standard RAO ccronary 
arteriogram. The origin of the left coronary artery and 
its early bifurcation is concealed by the left auricle in the 
cast. The true circumflex can be seen in the cast passing 
towards the camera (in life it would be receding) around 
the left heart in the left AVG. Here it hasa characteristic 
straight appearance in the RAO projection. Its large 
obtuse marginal branch, coming towards the camera, 
supplies the free wall of the left ventricle. The inter- 
mediate free wall branch overlaps the anterior d2scend- 
ing artery and its branches. When large it may be 
confused with them in this view. The proximal circum- 
flex artery is well seen, without foreshortening, in the left 
AVG. As # curves away on the undersurface of the 


eus 








heart, still in the AVG, foreshortening impairs its 
visualization. When the terminations turn forwards, in 
or parallel to the inferior AVG to become posterior 
descending vessels, they become better seen. 

The anterior descending artery is well seen without 
foreshortening in the RAO view. It liesat the left border 
of the heart. In this view it overlaps and conceals the 
origins of one or more of its diagonal branches which lie 
in a similar position to it and so may be confused with it. 
By applying craniocaudal angulation in this view the 
origins of the diagonal vessels may be displayed. The 
anterior descending artery may be recognized at angio- 
graphy by its characteristic position, by the straight 
branches it gives off running into the septum, and by its 
curve around the apex of the heart to reach the 
undersurface. The free wall arteries rarely reach this far. 
If there is any doubt the lateral view will identify the 


Angiographic anatomy of coronary arteries 185 


Fig. 9. a, Cast of the left ventricie 
and coronary arteries only photo- 
graphed from the left anterior 
oblique position. hb, Right coronary 
arteriogram, extreme left anterior 
oblique projection. Note that this 
specimen has a congenital variant 
in that part of the posterior 
descending circulation in a 
continuation of what appears to 
be a very large branch of the 
anterior descending, passing 
through the septum. 


anterior descending artery. Where the obtuse marginal 
branches are large and overlap the anterior descending 
artery and its branches, again the lateral view will help in 
identification. During cine radiography the anterior 
descending artery is seen to have a different and lesser 
movement than the circumflex artery and its branches. 

Fig. 4 illustrates a dominant left coronary artery in the 
RAO projection (same individual as in Fig. 3). A very 
large obtuse marginal branch, clearly seen to he pos- 
teriorly in the lateral view, overlaps the anterior 
descending artery in this view. However, the anienor 
descending is seen giving off a diagonal and a septal 
vessel. The very large true circumflex has a characteristic 
straight appearance and it lies in the left AVG. As i 
turns on to the undersurface of the heart it is fore- 
shortened. Here the termination is as a large posterior 
descending artery, which can be identified by the 
vertically rising parallel branches to the posterior 
septum. 


Left coronary artery, LAO view (Fig. 6) 

The moderate left anterior oblique in the majority of 
cases gives a satisfactory view of the left main stem. The 
proximal part of the anterior descending artery is very 
foreshortened until after the first septal and diagonal 
branches have been given off, when the main lefi 
anterior descending artery passes forwards to the apex 
in the anterior IVG. If the projection is well chosen the 
septal branches will be seen passing to the left (and 
backwards) to enter the interventricular septum, while 
the diagonal branches pass to the right (and forwards) 
to supply the left ventricular free wall. Again in ihe 
‘normal’ person, distinction is easy, but if the septal 
vessels are very large only the LAO projection will 
distinguish them from diagonals by the direction they 
take relative to the anterior descending artery. 
Separation of the main branches of the left coronary 
artery is less satisfactory than in the true lateral view and 
if the degree of obliquity is insufficient it may not be 
possible to recognize the branches with confidence. The 
proximal circumflex artery and its branches are both 
foreshortened and overlapped but then become betier 
seen distally. 
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Fig. 10. Right coronary arteriogram LAO projection, 
extreme left dominance. 


By applying craniocaudal tilt in the LAO position 
(Fig. 7) the proximal foreshortening of both anterior 
descending and circumflex vessels may be reduced and 
the degree of overlap lessened, giving a significant 
improvement in diagnostic accuracy. However, the 
branches themselves lose detail as they overlap the 
spine. 


Right coronary artery 

It is not possible to show the right coronary artery 
adequately in the case of the whole heart. In Fig. 8 a cast 
of a complete heart is photographed from the RAO 
position. The right coronary artery is seen emerging 
from the aorta and passing down the side of the heart in 
the right AVG. Right ventricular branches pass to the 
right, atrial branches to the left, as the course of the 
artery marks the atrioventricular groove. Still in the 
AVG the vessel passes on to the diaphragmatic surface 
of the heart and is concealed by the right heart 
chambers. In this case the posterior descending artery 
originates well before the crux cordis and traverses the 
acute margin of the right ventricle to reach the inferior 
IVG. There is also marked right dominance and many 
posterolateral left ventricular branches supply the left 
ventricle. 


Right coronary artery LAO projection (Fig. 9) 

The curve of the right coronary artery can best be 
appreciated by studying a cast of the left heart only, 
from the steep LAO, almost lateral, position. In this 
projection the ostium and proximal part of the right 
coronary artery are seen in good profile as is the main 
right coronary artery as it passes in the right AVG 
descending the right heart border. It remains in good 
profile in the AVG on the undersurface of the heart and 
the inverted 'U' loop marking the position of the crux 
may be seen with the artery to the atrioventricular node 
springing from its apex. The vessel continues in the 
AVG beyond the crux, terminating as a large postero- 
lateral left ventricular artery. Foreshortened right ven- 
tricular branches, passing to the left and towards the 
camera, may be recognized. In this view the atrial artery 
and its sinus node branches would pass to the right, as it 


is going backwards to supply the left atrium. A small 
acute marginal right ventricular branch is foreshortened 
as it comes towards the camera to supply the acute 
margin. The last branch before the inverted "U' of the 
crux 1s the posterior descending artery and it has septal 
vessels rising from it. As the main artery passes in the 
inferior IVG towards the camera it is grossly fore- 
shortened. Beyond this, posterolateral left ventricular 
branches run towards the camera, parallel to the ir ferior 
IVG, and therefore foreshortened. In this view the 
whole of the right coronary artery in the AVG ts well 
seen in profile. The important terminal branches -un in 
or parallel to the inferior IVG and consequentiy are 
poorly seen due to foreshortening. 

When the posterior ventricular septum is solely 
supplied by the circumflex artery (left dominance), the 
right coronary artery supplies only the right ventricular 
muscle. Consequently it is a small vessel with a short 
trunk which rapidly breaks up into a spray of right 
ventricular branches (Fig. 10). No trunk running in the 
right AVG for any significant distance is identifiable. 


Right coronary artery RAO (Fig. 11) 

The proximal part of the right coronary artery can be 
followed in the complete cast, but the terminaticn can 
only be seen in a cast with the right heart chambers 
absent. The ostium and proximal part of the right 
coronary artery are poorly seen being virtually er.d-on. 
As the vessel descends in the right AVG over the right 
side of the heart it is seen in good profile. As it turns in 
the AVG on the undersurface of the heart it recedes 
from the camera, becoming distorted by foreshortening. 
The ‘U’ loop of the crux with the atrioventricular nodal 
artery rising from its apex into the septum is recognized, 
but no detail is seen because of overlapping. Beyond the 
‘U foreshortening of the main artery is gross. In this 
view the acute marginal branch, the posterior descend- 
ing and posterolateral left ventricular branches are all 
seen in good profile as they run in, or parallel t5, the 
inferior IVG which is virtually parallel to the film. 
Unfortunately, detail may be obscured if they all 
overlap, as here, but axial tilt would spread them. Again 
the posterior descending artery may be identified by its 
septal branches. 


Discussion 

Two problems arise in the interpretation of the coronary 
arteriogram: one anatomical-—which vessel is being 
studied?—the other pathological-—is the vessel being 
visualized satisfactorily so that any pathology may be 
assessed correctly? 

The anatomy of the coronary tree is to some 2xtent 
confused by the various systems of nomenclature, but 
from the management aspect three things must be 
ascertained: where is the artery coming from (e.g from 
the circumflex or from the anterior descending), w aere is 
it on the surface of the heart and where is it going :0, Le. 
which part (2nd how large a part) of the myocardaum is 
it supplying? The three main coronary arteries, right, 
anterior descending and circumflex, can be identified by 
their relationship to the AVG and IVG. The arterior 
descending artery can usually be recognized oy its 
anterior position and curve in the lateral view, its curve 
around the apex of the heart to the inferior surface in all 
views, its inverted T^ termination in the frontal view 
and its straight septal branches. The true circum?lex in 
the AVG can be recognized by its straight course in the 
RAO projections and its tight curve in the LAO and 





lateral views as it turns inside the curve of the obtuse 
marginal branches. The obtuse marginal branches can 
be distinguished from the diagonals in the lateral view 
by their origins from their respective main stems and by 
their position—diagonal vessels lie in front of the level 
of the main stem, obtuse marginal branches behind. 
Atrial vessels are usually instantly recognized in the 
RAO view as they turn posterior to ‘the AV plane and in 
lateral views by their superior position, passing above 
the ventricular mass to reach the atrium. 

The pathological problem is that of assessing the 
presence and severity of atheromatous disease. To do 
this accurately it is necessary to know how well the 
vessel in question is visualized in angiographic terms. 
Foreshortening and overlap both obscure pathology 
and it is important to understand the advantages and 
limitations of each projection. 
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Fig. 11. a, Cast of the left ventri 
and coronary arteries photo- 
graphed from the right anten 
oblique projection. 5, Right 
coronary arteriogram, right 
anterior oblique projection. 
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Kev to abbreviations 


AVG, 
IVG., 
L, 


atrioventricular groove. 
interventricular groove 

left. 

right. 

anterior. 

posterior. 

left ventricle. 

right ventricle. 

left atrium. 

left auricle. 

right atrium. 

pulmonary artery. 

superior vena cava. 

aorta. 

crux of the heart. 

left anterior descending artery. 
septal branch. 

diagonal branch. 

obtuse marginal branch. 
right ventricular branch. 
conus (infundibular) branch. 
circumflex artery. 

right coronary artery. 

left main stem. 

sinus node artery. 

posterior descending artery. 
posterolateral left ventricular branch. 
atrioventricular nodal artery. 
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Midline or transverse laparotomy? A random controlled 


clinical trial. Part I: Influence on healing 
M. J. GREENALL, MARY EVANS AND A. V. POLLOCK* 


SUMMARY 

Five hundred and seventy-nine patients undergoing major 
laparotomy were randomly allocated to have midline or 
transverse incisions. Transverse incisions took longer to 


make and caused more bleeding but (in the absence of 


wound sepsis) no transverse wound burst and there were 
only 2 incisional hernias. In the midline group, without 
wound sepsis, there were 2 burst abdomens and 9 
incisional hernias. 

When, however, those patients who suffered wound 
sepsis were also considered, there were no significant 
differences between the two groups. 


Tue choice of direction of a laparotomy incision is 
determined mainly by consideration of the adequacy of 
the access afforded. Of only slightly less importance are 
the effects on wound healing, postoperative pain and 
pulmonary function. 

Those who advocate transverse or oblique muscle- 
cutting incisions claim that these heal more strongly. 
Thompson et al. (1), in a retrospective analysis of 760 
transverse and 603 vertical laparotomies, found burst 
abdomen rates of 0-5 per cent and 2-5 per cent 
respectively. 

There have been few randomized controlled trials 
concerning the direction of incision. Halasz (2) reported 
a series of 100 operations for gallbladder disease 
randomized to have either vertical or transverse inci- 
sion, and found no difference in the rates of wound 
sepsis. He does not, however, comment on late inci- 
sional hernias. 

In the course of our prospective clinical studies on 
wound healing, 579 patients undergoing major lapar- 
otomy were randomly allocated to have either midline 
or transverse incisions and the incidence of wound 
failure (sepsis, dehiscence and late incisional hernia) and 
postoperative pulmonary complications (see Part II, pp. 
191—194) were compared. 


Definitions 

Wound sepsis is defined as the discharge of pus, and 
obesity as a thickness of subcutaneous fat of 2-5 cm or 
more at the site of incision measured with a sterile ruler 
during operation (3). 

Wound dehiscence (burst abdomen) was diagnosed if 
either ascitic fluid or abdominal viscera escaped from 
the wound, 

An incisional hernia is a bulge, visible and palpable 
when the patient is standing, and often requiring 
support or repair. 


Patients and methods 

During the trial period of 34 months, 606 consecutive patients 
under the care of one surgeon underwent emergency or elective 
major laparotomy. Those having grid-iron, Pfannenstiel or 
renal incisions, laparotomies through pre-existing incisional 
hernias, colostomy closures and herniorrhaphies were not 
included. The protocol allowed the surgeon to refuse randomi- 
zation before the envelope containing instructions was opened. 


On 27 occasions this escape clause was invoked and these 
patients (17 midline and 10 transverse) have not been analysed. 

The remaining 579 patients had either midline (287) or 
transverse/oblique (292) incisions. Incisional and total blood 
losses were estimated by swab weighing, and length of ncision 
and thickness of subcutaneous fat were measured with a sterile 
ruler during operations. The incisional! loss (in ml) was divided 
by the length of the wound and the thickness of subcu:aneous 
fat (both in cm) and expressed as ml/cm". 


Table 1: TABLE OF COMPARABILITY OF 557 
PATIENTS WHO SURVIVED MORE THAN 1 WEEK 





Midline Traasverse 
(n = 276) {n = 281) 

Male 124 126 
Aged 60 yr and over 153 167 
Malignant disease 76 T 
Jaundice 12 18 
Blood transfasion 39 40 
Consultant ciosing 118 98 
Postoperative nasogastric tube 131 117 
Operation 

Biliary 82 98 

Upper Gl tract 69 53 

Ileocolorectal 64 70 

Miscellaneous 61 60 
Incision 18 cm long or more 3] 40 
Fat thickness 2-5 cm or more 86 96 
Suture material 

Steel 82 94 

PGA 95 94 

Nylon 99 3 
Hb « 12 g/dl 55 65 
Serum urea > 6:6 mmol/l 41 40 
Serum prote:n « 60 g/l 18 18 





Table IL: POSTOPERATIVE WOUND SEPSIS 





Midline Transverse 
No. with No. with 
wound wound 
Total sepsis Total sepsis 
Low risk 
With 88 13 (15) 87 17 (20) 
cephaloridine 
prophyiaxis 
Without 117 23 (20) 123 25 (20) 
cephaloridine 
prophyiaxis 
High risk i 
With 42. 38I) 40 6 (40) 
cephaleridine 
prophylaxis 
Without 27 18 (67) 33 22 (67) 
cephaleridine 
prophylaxis 
Total 274 | 67 (24) 283 30 (28) 





Figures in parentheses are percentages. 





* Scarborough Hospital, Scarborough, North Yorkshire. 
Correspondence to: A. V. Pollock. 


Musculo-aponeurotic layers were sutured with number | 
BPC monofilament nylon or 29 gauge monofilament stainless 
steel wire or number | BPC polyglycolic acid (PGA), and the 
surgeons adhered to the principles of the deep bite (4). Skin 
was sutured with interrupted monofilament nylon (vertical 
mattress sutures). : 

Patients were followed up for at least 6 months, with 
particular reference to wound sepsis and late incisional hernias. 

Data were recorded on forms and transferred to coded 
punch cards for manual analysis. 

Statistical analysis was by Student's ¢ test or the 7° test as 
appropriate, a P value of «0-05 being accepted as significant, 


Results 

Twenty-two patients died within a week of operation 
without suffering a burst abdomen or wound Sepsis, 
leaving 557 cases for analysis. The two groups were well 
matched (Table I). 


Incisional blood loss 

Transverse laparotomies took longer to make and 
caused significantly more blood loss than midline 
incisions. The means + standard deviations (expressed 
as ml/cm? of incised abdominal wall) were: transverse 
1-22 + 1-33 and midline 0-70 - 0-71 (t = 3:36, P « 0-001). 


Wound sepsis 

One hundred and forty-seven wounds (26 per cent) 
discharged pus within a month of operation. This was 
usually minor and superficial, but the figures include 
both major and minor sepsis (Table ID. 

The low risk group comprised operations on the 
upper gastrointestinal and biliary tracts and miscella- 
neous operations and the high risk group comprised 
ileocolorectal operations. Patients received either ceph- 
aloridine prophylaxis (1 g intra-incisionally before skin 
closure) or intra-incisional framycetin (5), ampicillin 
(6), povidone-iodine or saline irrigation (7). There were 
no significant differences between those with midline 
and transverse laparotomies in any group, but in the 
high risk group cephaloridine prophylaxis resulted in a 
significantly lower incidence of wound sepsis than the 
other methods (y? = 14-44, P 0-001). 


Burst abdomen 

In 2 patients (0-4 per cent) the abdominal wound burst. 
Both were men in their seventies in the midline group 
who suffered paralytic ileus and severe chest compli- 
cations, The wounds were resutured in both and they 
both subsequently developed incisional hernias. These 
patients are not, however, included in the analysis of late 
incisional hernias also. 


Late incisional hernias 

Forty-one patients in the midline and 49 in the trans- 
verse group either died or had a further laparotomy 
through the same incision within 6 months, leaving 233 
midline and 234 transverse incisions to be assessed for 
incisional hernias not less than 6 months after oper- 
ation. Thirty-two (7 per cent) were found. Eight of the 
17 failures after midline incisions, compared with 13 of 
the 15 after transverse incisions, were associated with, 
and probably due to, wound sepsis. This difference is 
significant (y? = 5-5, P 0-02). 

The factors significantly associated with wound 
failure (2 burst abdomens and 32 incisional hernias) are 
listed in Table III, and those not significantly associated, 
in Table IV. 
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Discussion 

Whereas it had previously been our custom to use 
vertical incisions, we found that access was adequate 
after transverse or oblique ones, although they took 
longer to make and caused more bleeding. When the 
series was analysed, however, we found that transverse 
incisions were no better than midline ones except that. in 
the absence of wound sepsis, the former resulted in no 
burst abdomens and only 2 incisional hernias. Similar 
findings have been reported by Halasz (2, 8), Blornstedt 
and Welin-Berger (9) and Malt (10). 

Sutures break, knots slip and tissues tear. These are 
the three technical causes of wound failure and, since the 
same sutures and knots were used in both the midline 
and transverse groups, we assume that the relative 
strength of the latter is explained by the greater suture 
holding capacity of the musculo-aponeuretic layer 
when incised transversely, 


Table HI: FACTORS SIGNIFICANTLY ASSOCIATED 
WITH WOUND FAILURE 





No. of 
No. of failures ] 
patients (99) rx P 
Total (including 469 34 (7) 
2 burst abdomens) 
Wound sepsis 124 23(19) — i4 0-001 
No wound sepsis 345 11 (3) as ida 
Chest complications 135 22(16) — 44 oon 
No chest 334 12 (4) ^ moe 
complications 
Male 206 A3 (11] R44 i 
Female 263 BECS | 
Age «60 yr 223 9 (4) 65 «04 
Age 60 yr or more 246 25 (10) de: 
Blood transfusion 59 8 (14) 4Q0 «005 
No blood 410 26 (6) | 
transfusion 





Table IV: FACTORS NOT SIGNIFICANTLY 
ASSOCIATED WITH WOUND FAILURE 





| No. of 
No.of failures 
patients (95j 
Total 469 34 (7j 
Postoperative distension - 202 26 (105 
No postoperative distension 267 14 (5) 
Consultant closure 186 9 (5) 
Registrar closure 283 25 (9) 
Incision «18 cm long aia 28 (7) 
Incision 18 cm long or more 55 6 (11) 
Incision : o 
Midline 235 19 (8) 
Transverse 234 iS (6) 
Suture material E 
Steel 155 EG) 
PGA 156 16 (195 
Nylon 158 8 (53 
Nutritional state l "n" 
Hb «12 g/dl 92 8 {19} 
Serum urea >66 mmol/l 63 60 
Serum protein « 60 g/l "T 27 3010 
Hb, urea and proteins within 260 18 (7) 
normal limits M 
Not recorded i4 IO 
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That this is true has been borne out by cadaver testing 
(unreported observations) which showed that the mean 
force required to tear out sutures inserted at 5 mm from 
the cut edges of the anterior rectus sheath was 0-93 kg 
when it was divided vertically compared with 1-78 kg 
when it was divided transversely. Sutures inserted at 
10mm from the cut edges cut out under stresses of 
2-62 kg when cut vertically compared with 5-75 kg when 
cut transversely; Tera and Aberg (11) showed similar 
results. Furthermore, the distracting force on a vertical 
incision during activity in the postoperative period is 
nearly twice as great as that on a transverse incision (12). 

We conclude that, provided close attention is paid to 
the principles of the deep bite, further reduction in the 
rate of wound failure is dependent upon effective 
prophylaxis of wound sepsis. No incision can heal 
strongly if the deep layers are digested by bacterial 
activity. 
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Midline or transverse laparotomy? A random controlled 
clinical trial. Part Il: Influence on postoperative pulmonary 


complications 


M.J. GREENALL, MARY EVANS AND A. V. POLLOCK* 


SUMMARY 

In a series of 379 patients undergoing major laparotomy, 
the direction of incision (midline or transversejoblique 
muscle-cutting) was decided randomly. The severity of 
postoperative pulmonary complications was expressed by 
a scoring system which allowed categerization into mild 
(score 0-3), moderate (score 4—6) and serious (score 7 or 
more) complications. 

The important determinants of high scores were found 
to be male sex, preoperative pulmonary dysfunction, 
postoperative ventilatory depression, hypovolaemic and 
septic shock, inhalation of gastric contents and embolism. 
In no stratum did the direction of incision have any 
significant effect. 


MIDLINE laparotomy incisions are thought to be fol- 
lowed by more chest complications than transverse or 
oblique incisions (1). It is, however, very difficult to 
distinguish between the influence of the direction of 
incision and the effects of cigarette smoking and chronic 
bronchitis, the VQ disturbances induced by general 
anaesthesia, the ventilatory depression caused by the 
incision in the abdominal wall and the complications 
due to shock and aspiration of gastric contents. 

In order to neutralize the influence of the latter 
factors, a large series of patients randomly allocated to 
have one or other laparotomy incision is needed. We 
have studied such a series with reference to wound 
healing (see Part I, pp. 188—190) and postoperative 
pulmonary complications. 


Definitions 
Pulmonary state was assessed pre- and postoperatively 
by a scere system based on history, physical signs, chest 
X-ray and simple pulmonary function studies. A pre- 
operative score of 5 or more (Table I) was regarded as 
evidence of significant pulmonary disease. 
Postoperatively, chest complications were classified 
(Table II) as minimal if the score was 0—3, moderate if 
the score was 4—6 and serious if the score was 7 or more. 


Patients and methods 

Five hundred and seventy-nine patients undergoing major 
laparotomy were randomly allocated to have either midline or 
transverse/oblique muscle-cutting incisions. Exclusions and 
rejections are detailed in Part I. 

All operations were performed under general anaesthesia 
(thiopentone induction, endotracheal intubation, relaxants 
and halothane/oxygen/nitrous oxide inhalation with con- 
trolled ventilation). Blood loss and wound measurements were 
recorded in all operations (see Part I). 

Postoperatively, pain was controlled by analgesic injections 
(usually pethidine) on demand, and the number of doses was 
recorded. Routine chest physiotherapy was given (encourage- 
ment to breathe deeply and cough, together with early 
mobilization, postural drainage and heavy percussion). The 
progress of each patient was monitored by daily questioning 
and observation, and by chest X-ray on the third postoperative 
day. If sputum was produced it was cultured. Pre- and 


Table I: PREOPERATIVE RESPIRATORY 
ASSESSMENT 





Score sign or symptom 

I Morning cough 

] Cough at other times 

I Sputum 

l Shortness of breath on climbing one flight of stairs 

l Shortness of breath walking on the flat 

| Shortness of breath resting 

l PEFR or FEV, or FVC 50-80 per cent of expected 
normal . 

I Physical signs in the chest 

| Pao, 60-70 mm Hg 

1 Chest X-ray abnormal 

PEFR, FEV, or FVC «50 per cent of expected 

normal 

3 Pao, «60 mm Hg 


Table II: POSTOPERATIVE RESPIRATORY 
ASSESSMENT 


Score Sign or symptom 


New or increased cough 

New or increased sputum 

Clinical signs in the chest 

Radiological signs in the chest 

Antibiotic prescribed for the chest 

Temperature over 37.5 ^C for 48 h or more due to 
chest 

Purulent sputum or pathogens cultured from the 
sputum 

Bronchoscopy or tracheostomy or IPPV required 


fO mee pond paroh dece Quel 
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Table HI: COMPARABILITY OF THE SERIES 





Midline Transverse 
(n = 286) in c 286} 
Male 132 13i 
Age 60 yr or more 162 176 
Smoker 141 LOR 
Emergency 67 62 
Preoperative pulmonary 17 is 
disease 
Upper laparotomy 175 £75 
Incision 
« I3 cm long 89 74 
18 cm or more long 34 43 
Hypovolaemic or septic shock 79 71 
Nasogastric tube 137 2 
Obese 87 99 


postoperative pulmonary function studies, including estim- 
ation of the peak expiratory flow rate (PEFR), were performed 
in 107 patients. Linear analogue pain scores were estimated on 
the first postoperative day for 46 patients. However, they 
proved so variable between patients that this part of the study 
was abandoned. 


* Scarborough Hospital, Scarborough, North Yorkshire. — 
Correspondence to: A. V. Pollock. 
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Table IV: FACTORS CONTRIBUTING TO POTENTIALLY SERIOUS CHEST COMPLICATIONS (score 4 or 


more) 
Total Midline Transverse 
No. of No. (%) No. of No. (%) No. of Na. (%) 
patients score 4+ P patients score 4+ patients score 4+ 

oath ar Ss Nec ena ce a ee M EN tM MO NEUE M EM 
Male 263 117 (44-5) «0-001 132 59 (44-7) 131 58 443) 
Female 309 64 (0-7) i 154 25 (16-2) 155 39 2944) 
Age <60 yr 240 68 (28:3) Be 124 30 (24-2) 116 38 732-8) 
Age 60+ yr 332 113 (34-0) " 162 54 (33-3) 170 59 (34-7) 
Smoker 249 99 (39-8) - 0-001 141 53 (37-6) 108 46 (42-6) 
Non-smoker 323 82 (25:4) 145 31 (21-4) 178 51 128-7) 
Preoperative 35 25 (71-4) 17 12 (70-6) 18 13172-2) 

pulmonary disease « 0-001 | | | 
No preoperative 537 156 (29-1) 269 72 (268) 268 84(31-3) 

pulmonary disease | 
Obese 183 52 (28-4) n.s. 84 25 (29-8) 99 27427-3) 
Not obese 389 129 (33-2) 202 59 (29:2) 187 70 (37-4) 
Emergency 129 59 (45-7) 0-001 67 27 (40:3) 62 32451-6) 
Elective 443 122 (27-5) 219 57 (26:0) 224 65429-0) 
Operative blood 535 159 (29-7) 269 74 (27-5) 266 85432-0) 

loss « 500 ml « 0-001 
Operative blood 37 22 (59-5) 17 10 (58.8) 20 12 (60-0) 

loss 500 ml + 
Blood transfusion 150 79 (32-7) 79 38 (48-1) 71 41 (57-7) 

Or serious sepsis « 0:001 
No blood transfusion 422 102 (24-2) 207 46 (22:2) 215 56 (26-0) 

Or serious sepsis 
Incision «13 cm 163 38 (23:3) — 0-001 89 22 (24-7) 74 16 (21:6) 
Incision 18 cm + 77 37 (48-1) 34 13 (38-2) 43 24 (55-8) 
Upper incision 350 120 (34-3) "T 175 $7 (32-6) 175 63 (36-0) 
Middle and lower 222 61 (27-5) x 111 27 (24:3) 111 34 (30-6) 

incision 
Nasogastric tube 259 106 (40-9) 0-001 137 54 (39-4) 122 52 (42-6) 
No nasogastric tube 313 75 (24-0) 149 30 (20-1) 164 45 (27-4) 
Died within 1 mth 53 31 (58:5) « 0-001 29 15 (51-7) 24 16 (66-7) 
Survived 519 150 (28-9) i 257 69 (26:8) 262 81 (30-9) 
Total 572 181 (31-6) 286 84 (29-4) 286 97 (33-9) 
PR OL RR CEREREM a UNUS E c CHER M SKIN aD M UC C 
Table V: WHY DO MEN GET MORE CHEST COMPLICATIONS THAN WOMEN? 

Male Female 
No. of No. (9$) No. of No. (94) 
patients score 4+ patients score 4+ P 

Total 263 117 (44:5) 309 64 (20-7) «0:001 
Age «60 yr 102 44 (43-1) 138 24 (17-4) -: 0-001 
Age 60+ yr 161 73 (45-3) 171 40 (23-4) << 0001 
Smoker 148 74 (50-0) 101 25 (24-8) «0-001 
Non-smoker 115 43 (37-4) 208 39 (18-8) 0-001 
Preoperative pulmonary disease 23 16 (69-6) 12 9 (75-0) n.s. 
No preoperative pulmonary disease 240 101 (42-1) 297 55 (18:5) 0-001 
Obese 50 24 (48-0) 133 28 (21-1) 0-001 
Not obese 213 93 (43-7) 176 36 (20-8) « 0:001 
Emergency 75 46 (61-3) 54 13 (24-1) =< 0-001 
Elective 188 71 (37-8) 255 51 (20-0) - 0-001 
Operative blood loss « 500 ml 240 101 (42-1) 295 58 (19-7) 0-001 
Operative blood loss 500 ml + 23 16 (69-6) 14 6 (42-9) n.s. 
Blood transfusion or serious sepsis 77 53 (68-8) 73 26 (35-6) < 0-001 
No blood transfusion or serious sepsis 186 64 (34-4) 236 38 (16-1) <0-001 
Incision < 13 cm long 57 22 (38-6) 106 16 (15:1) 0-001 
Incision 18 cm 40 25 (62-5) 37 12 (32-4) x 0-01 
Upper incision 180 80 (44-4) 170 40 (23-5) 0-001 
Middle and lower incision 83 37 (44-6) 139 24 (17:3) 0-001 
Nasogastric tube 149 75 (50-3) 110 31 (28-2) «0-001 
No nasogastric tube 114 42 (36-8) 199 33 (16-6) «0-001 
Died within 1 mth 36 24 (66-7) 17 7 (41-2) n.s. 
Survived 227 93 (41-0) 292 57 (19-5) <0-001 
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SKIN CLOSURE STRIPS 4 


' NEWOP-SITE SKIN CLOSUF 
SO DIFFERENT IT'S UNFA 
TO MAKE COMPARISONS 


Consider first some of the benefits of this 
unconventional new skin closure. 

Itis non-invasive. In clinical trials 94 out of 

100 patients remained infection-free'! They also 
enjoyed afar superior cosmetic result. With no 
puncture marks or cross hatching whatsoever. 

Op-Site Skin Closure can remain in position for 
up to 14 days, thus aiding the cosmetic result. 

There is no localised 
tension or ischaemia produced 
at the wound edge. 

It can be easily and 
painlessly removed. Thus 
eradicating patient trauma and 
allowing speedier discharge 
from hospital. 

Such benefits can only 
accrue from a radical re-think 
of skin closure devices. 

* Op-Site Skin Closure takes 
the form of a permeable, 
adhesive, polyurethane 
membrane. tis transparent, 


strong and conformable, With fenes 
length to aid appositioning, dissipate 
wound edge and ensure equal te 

of the wound. 


Op-Site Skin Closures provoke neither bles: 


nor skin irritation. 


They also allow the surgeon to inspect the 
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Introducing two 
important products for 
Mastectomy Patients. 


Spencer has long been recognised as one 
of the leading suppliers of mastectomy 
products and is a major contractor to the 
Health Service. Through a team of 
qualified fitters we offer a specialised 
nationwide service to mastectomy 
patients both through the National Health 
Service and privately. 
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SPENCER 
MASTECTOMY BRA STYLE 495 
From our considerable experience in the 
mastectomy field we have designed the 
new Style 495 Bra which, not only meets 
the specialised requirements of the 
mastectomy patient, but also takes into 
account the fashion needs of the modern 
woman. 


CONFIDANTE DE LUXE 
A new breast form with a unique 
silicone/air filling to give a softer feel 
and more natural effect. 
The inflation of the air chamber can 
be adjusted to give the desired 





contour. Available in two types, 
SHORT OVAL for patients 
following simple mastectomy 
and LONG OVAL for radical | 
mastectomy patients. The rangel) 
of sizes has been selected to 
cover all requirements from 
bra sizes 30A to 50D. 


Write or phone for full details. 


Spencer 


Spencer ( Banbury) Lid 
Spencer Surgical Supples 
Spencer House, 

Britannia Road, Banbury, 
Oxfordshire OX 16 8DP 
Telephone 0295 57301 
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Antibiotics were not used prophylactically except for prepar- 
ation of the colon and in a single dose into the incision at the 
end of ezch operation Their therapeutic use was strictly limited 
and allcwed only on bacteriological evidence. At the ume of 
this PE no routine prophylaxıs against thromboembolism 
was used. 


Results 
Seven patients (all emergencies) died of shock or 
overwEelming sepsis within 24 h of laparotomy. There 
was, tFerefore, no time to allot a postoperative chest 
score and these 7 are not further considered. The 
remaining 572 patients comprised 286 midline and 286 
salads laparotomies, and the two groups 
ist : comparab e (Table III). 

The'incidence of all chest complications (score 4 or 
more) was 29-4 per cent after midline and 33-9 per cent 
after transverse laparotomy and that of serious compli- 
cations (score 7 or more) was 9-1 per cent and 7-7 per 
cent respective Po figures do not differ significantly. 
No significant erences emerged between midline and 
transverse incisions when the series was stratified ac- 
cording to other factors which influence the incidence of 
chest complications (Table IV). 

An mportant determinant in all strata was male sex 
(Table V). There were 263 men in the series, 117 (44-5 per 
cent) cf whom had postoperative chest scores of 4 or 
more, compared with 64 (20-7 per cent) of the 309 
women (y^ = 37-13, P « 0-001). 

Thirty-six men (14 per cent) and 17 women (6 per 
cent) died within 30 days of operation. Those who died 
had more pulmonary complications than those who 
survived (y^ = 19-46, P 0-001). 


Pre-existing pulmonary disease or malfunction 

A preoperative chest score of 5 or more (indicating 
chronic airways disease) was associated with a high 
incidemce of postoperative chest complications. Men 
who smoked had only a 50 per cent chance of recovering 
from a major laparotomy without chest complications, 
compared with 63 per cent of non-smokers (y^ = 4:17, 
P<0-C5). Women who smoked, however, had a 75 per 
cent cance of escaping chest troubles compared with an 
81 per cent chance if they did not smoke (x? = 1:49, 
n.s.) 


Factors associated with inhibition of adequate ventilation 
Upper abdominal incisions were expected to result in 
more chest complications than lower, but the difference 
was not significant. On the other hand, incisions less 
than [3 cm long were less likely to cause serious chest 
complications those of 18 cm or more (y? = 14-90, 
P<0-001). Obesity as defined in this series had no 
influence. 

Twenty-one patients after midline laparotomy and 25 
after ;ransverse laparotomy were asked, on the first 


postoperative day, to indicate on a line 10cm long the 
amount of pain ey felt (a mark at 0 ME no pain 
and et 10 the worst pain imaginable). The mean 


score standard deviation for midline incisions was 
5-7 c £7 cm and for transverse incisions 5-7 2:1 cm. 
Such|was the variation among patients with similar 
incisicns that comparison between them was fruitless 
and tae use of the linear analogue pain score was 
abandoned. Analysis of the number of postoperative 
doses 5f analgesic was unrewarding and depended more 
on the preferences of the nurses in charge of the wards 
than fhe amount of pain which the patients suffered. 
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Ventilatory depression is a better index of postopera- 
tive pain. Fifty-four patients (midline) and 53 (trans- 
verse) were tested preoperatively, and then daily post- 
operatively, with a Wright's peak flow meter. Severe 
depression on the first postoperative day (to 40 per cent 
or less of the preoperative reading) was significantly 
more often encountered after upper (24/68, 35 per cent) 
than after middle and lower (3/39, 8 per cent) incisions 
(x? = 10:01, P «0-01). There were no significant dif- 
ferences between midline and transverse incisions, nor 
did age, sex, smoking habits or preoperative pulmonary 
state have any significant effect on ventilatory dysfunc- 
tion on the first postoperative day. Patients with such 
depression were, however, less likely to have an un- 
complicated course than those whose ventilation was 
less inhibited. Thus only 13 of the 71 patients (18 per 
cent) whose postoperative score was 3 or less had severe 
depression, compared with 16 of the 36 (44 per cent) 
whose score was 4 or more (y? = 8-26, P«0 01). 


Shock 

Of the 150 patients who either bled sufficiently to require 
sion or had serious intraperitoneal or wound 

sepsis, 30 (20 per cent) suffered severe and life- 

threatening chest complications (score 7 or more) 

com with 18 of the 412 (4 per cent) who were not 

shocked (y^ = 35-64, P « 0-001). 

Patients undergoing emergency operations were far 
more prone to serious chest complications than those 
having elective operations. Thus, 44 per cent of the 
serious chest complications arose in the former group, 
although emergencies accounted for only 23 per cent of 
the total number of patients entered into the trial. 


Inhalation of gastric contents 

Two hundred and fifty-nine patients required nasogas- 
tric intubation. The incidence of postoperative scores of 
7 or more (13 per cent) in this group was much greater 
than among the 313 rur who.did not require a tube 
(5 per cent) (x? = 11-65, P «0-001). 


Pulmonary embolism 

Nine patients (1-6 DET cent) suffered pulmonary emboli 

of which 5 (non-lethal) were diagnosed clinically; 4 

oe found at necropsy, were the main cause of 
eath. 


Discussion 
The higher incidence of postoperative chest compli- 
cations 1n men co the findings of other workers 
(2, 3), but the explanation is unknown. With only two 
exceptions (patients with preoperative pulmonary dis- 
ease and those whose operative blood loss was 500 ml or 
more) men in all subgroups had more complications 
All abdominal operations cause some impairment of 
ventilation because of pain on deep breathing. We have 
shown significantly more impairment after upper than 
after middle and lower laparotomies, whatever the 
direction of incision. In cigarette smokers and those 
with pre-existing obstructive airways disease, closing 
volume (4) comes to lie within the range of tidal 
ventilation. Airway closure, if prolonged and associated 
with retention of secretions, leads to atelectasis and 
infection. Stimulation of breathing by adequate anal- 
gesia, encouragement or the use of an incentive spiro- 
meter (5) helps to prevent this type of pulmonary lesion. 
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Secondly, aspiration of gastric contents (especially in 
those patients requiring nasogastric intubation) 1s a 
potent cause of serious chest disorders (6). 

Thirdly, serious—and sometimes lethal—pulmonary 
complications may arise as a result of pulmonary 
oedema from over-infusion or cardiac failure (7). À 
similar pathological picture is presented by the 'shock 
lung' (adult respiratory distress syndrome) (8), which 
may complicate oligaemic or septic shock (9), oxygen 
intoxication, multiple blood transfusions and throm- 
botic or fat embolism (7). 

We have analysed the effects of these various factors 
and found no difference between patients having mid- 
line and those having transverse incisions. These find- 
ings conflict with se reported in a retrospective 
analysis of 760 transverse and 603 vertical laparotomies 
(10) in which Thompson et al. found pulmonary 
complications after 4 per cent of transverse and 10 per 
cent of midline incisions. Vaughan and Wise (1) 
reported more prolonged hypoxaemia in pathologically 
obese patients having a midline compared with a 
transverse incision for jejuno-ileal bypass operations. 
Williams and Brenowitz (11), on the other hand, found 
no difference in postoperative ventilatory depression 
between midline and transverse incisions in patients 
undergoing elective upper abdominal operations. 

We conclude that the incidence of postoperative 
pulmonary complications is not influenced by the 
direction of incision, which should be chosen to allow 
the best possible exposure. 
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Selective primary suture of the battle-injured colon: an 
experience of the Nigerian Civil War 


DAVID C. NWAFO* 


SUMMARY 

During the 1967-9 phase of the Nigerian Civ War, 38 
primary sutures of battle-injured colons were carried out, 
with 3 deaths, all in patients with severe concomitant 
injuries to the liver, diaphragm and right iliac crest. In 
carefully selected cases—one-third of the total—primary 
suture was a safe and reliable technique for dealing with 
battle-lacerated colons. Although there was a substantial 
morbidity (71 per cent) from wound sepsis, there was also 
a considerable reduction in the pertod spent in hospital. 


A POLICY of exteriorization of battlefield injuries of the 
colon was established early in World War II (1). The 
safety of such a policy was reinforced by the experience 
of subsequent wars in Korea (2) and Vietnam (3), in 
which the procedure was said to account for a significant 
fall in the mortality of colonic injuries As early as 1945 
Imes (4) suggested that primary suture was applicable to 
selected colonic injuries and he was supported by several 
workers (5, 6). While primary repair of civilian colonic 
injuries has since received enthusiastic support (7—10) 
ue position regarding battlefield injuries Shas remained 
unchanged, owing largely to certain significant differ- 
ences from civilian injuries; particularly the velocity of 
the injuring missile and the delay in treatment caused by 
battlefield conditions (9, 11, 12). An experience of prim- 
ary suture of battle- inyured colons during the Nigerian 
Civil War therefore seemed to be worth recording. 


Patients and methods 
This report reflects the experience of a surgical unit of the 
Biafran ! serving in the south-eastern sector during the 
1967—9 phase of the Nigenan Civil War. As the area under 
Biafran control receded so the problem of caring for the sick 
and wounded escalated Moreover, because of the proximity of 
the war front the hospital became virtually a forward hospital. 
Case loads increased steadily and bed space was very much at a 
premium. Conventional surgical practices were modified to 
meet the exigencies of war—frequently with surprisingly 
Brunn results. For instance, patients with colostomies 
Mater y required prolonged inpatient treatment and caused 
increased pressure on our restricted facilities. Our approach to 
the management of colon injures therefore became indi- 
vidualized so as to permit primary intraperitoneal suture in 
carefully.selected cases, whilst reserving exteriorization for the 
majority of cases. 


Plan of management 

All patients were carefully evaluated to detect shock and 
associated i injuries. They were resuscitated with infusion and 
blood transfusion through an upper limb vein. Prophylactic 
antibiotics (penicillin and streptomycin) were given before and 
for as longas n after surgery. Intraoperative peritoneal 
lavage with warm saline/antibidtic solution was routinely 
practised and drains were inserted to the site of the suture. No 
primary tions were done Ninety-two patients with col- 
onic lacerations were treated by exteriorization during the 
same period. In 38 perforations a two-layer suture with 
invagination of the suture line was carried out. The criteria for 
primary suture were solitary injuries with minimal peritoneal 
soiling, recent injury (i.e. less than 6 h between wounding and 
operation), good blood supply as judged by free bleeding from 


the freshened ed 
mesentery and 
over the suture line. 


of the laceration, no injury to the related 
feasibility of serosa-to-serosa apposition 


Results 
Thirty-eight primary sutures of lacerations of the colon 
were performed on soldiers aged 19—28 years. During 


the same period 92 colonic lacerations were treated by 
exteriorization. 

Twenty-four of the 38 lacerations were on the left side 
of the colon (Table I). All were due either to gunshot 
wounds or shrapnel. Most bullet wounds were high 
velocity. Only 6 of the colonic lacerations were solitary. 

Associated injuries are shown in Table I. The small 
intestine was the most frequently involved abdominal 
organ (53 per cent). Recovery was uneventful in 13 
patients (34 per cent). Complications which did not 
prove fatal are shown in Table II. Wound sepsis of 
varying degrees of severity occurred in 27 patients (71 
per cent), severe sepsis with abdominal wound disrup- 
tion occurred in 4 patients (10 per cent). There were 3 
deaths. These patients suffered severe associated injuries 
resulting in fatal septicaemia, secondary haemorrhage 
or renal failure. In none of these was suture line leakage 
found at autopsy (Table HI) 

The average time in hospital following primary repair 
of a lacerated colon was 21 days. For exteriorization 
procedures the minimum period in hospital was 6 weeks 
and longer periods were common even in the absence of 
other severe associated injuries. 


Discussion 
Primary intraperitoneal suture of the battle-lacerated 
colon has always been regarded with disfavour owing to 
the appalling results that attended the procedure during 
the two World Wars. Among the factors contributing to 
this poor result was the tendency to necrosis and suture- 
line leakage. This predisposition to necrosis is due to 
widespread tissue devitalization produced by high 
velocity fragmentation missiles and bullets (11—13) 
even when no actual contact between bowel and missile 
has occurred. The full extent of this devitalization may 
not be apparent at operation (14). The danger of 
primary suture of such a bowel is compounded by the 
risk of sepsis from unprepared bowel and from faecal 
toned! soiling. The chances of sepsis are greater the 
onger the time lag between wounding and surgery (15). 
However, missile injuries are not invariably massive and 
during the earlier phases of the Nigerian conflict — 
before more advanced weapons became available—low 
velocity injuries were common. On several occasions we 
found bullets and shrapnel lying free in the peritoneal 
cavity having caused little more than solitary perfor- 
ations ın the colon. It is assumed that their impact had 
been dissipated before contact with the bowel. The 
approach to colonic lacerations can be modified so as to 
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Table I: PRIMARY SUTURE OF 38 BATTLE-INJURED COLONS: SITE OF LACERATION AND ASSOCIATED 
INJURIES 
No. of Small Spleen and 
Site of injury CASES intestine Liver Diaphragm crest Stomach pancreas 
EU alec E E E N rc IU MEME EE M DE nee DUCERE 
Ascending colon 8 6 2 — 1 — = 
Transverse colon 6 3 — 1 — 2 ] 
Descending colon 9 6 — — — — — 
Sigmoid colon 15 6 — — — — — 
Total 38 21 2 1 l 2 J 
(55%) (5:395) 2-6% 2-6% 53% 2-6% 





Table I: RESULTS IN 38 PRIMARY SUTURES OF 
THE BATTLE-INJURED COLON 


No. of 
Result patients p 
Uneventful recovery 13 34 
Death 3 7.8 
Complications 
Wound sepsis a 71 
Secondary haemorrhage ] 2:6 
Wound dehiscence 4 10-3 
Renal failure l 2°6 
Septicaemia ] 2.6 
Table II: PRIMARY SUTURE OF 38 BATTLE- 
INJURED COLONS: CAUSE OF INJURY AND 
DEATH 
Mechanism Suture Cause 
of line of 
injury Injury leakage ' death 
Mortar Pancreas, None Renal 
leen, failure 
ab (9th day) 
Gunshot Right iliac None Secondary 
wound crest, haemorrhage 
right colon, 
small 
intestine 
Gunshot Liver, None Septicaemia, 
wound llbladder, jaun 
tic 
flexure 


permit primary suture in a few cases, but the majority of 
cases will require exteriorization. Ninety-two out of 130 
of our patients (71 per cent) required colostomies. The 
technique of exteriorized primary suture (16) with early 
replacement into the peritoneal cavity was not em- 
ployed. Its use might significantly have reduced our 
colostomy rate. For, as has been demonstrated experi- 
mentally (17, 18) and clinically (10), the exteriorized 
anastomosis heals just as reliably as one within the 
peritoneal cavity. Small, low velocity missile wounds of 
the colon may produce minimal tissue damage and may 
be sutured primarily (19). Emphasis, it seems, must be 
on stringent cnteria for selecting cases. The patients 
must remain under close supervision preferably in a 
static hospital where urgent evacuation is not required. 
As pointed out by Imes (4) and subsequently empha- 
sized by others (7, 10), the prime determinant of survival 
following colonic injuries 1s the severity of the concom- 
itant injuries. Our experience of primary suture seems to 
support this view. 

e no death was due to primary suture of a colonic 
wound, there was a considerable morbidity (71 per cent) 
from sepsis—which is a great disadvantage of the 


method— but one which 1s common with the currently 
preferred, staged exteriorization procedures. The 
routine use of peritoneal lavage, pre- and postoperative 
antibiotics (15, 20—22) may have minimized, but has not 
eliminated, this morbidity from sepsis. Further reduc- 
tion in sepsis could have been possible by delayed 
primary suture of the laparotomy wounds and the use 
of interrupted monofilament nylon for the fascial 
layer (10). 
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79th Annual Convention of the American Society of Colon and Rectal Surgeons 


The 79th Annual Convention will take place on 11-16 May 1980 at the Diplomat Hotel, 
Hollywood, Florida. The programme will include symposia on: Surgical management of 
diverticulitis; Use and misuse of staples; Incontinence—causes and management, Abdominal 
wound problems. In addition, nine colorectal subjects will be presented. Special features will 
include a personalized instruction course in the use of the fibreoptic sigmoidoscope and a 
seminar on the planning and writing of a scientific paper 

For further details contact American Society of Colon and Rectal Surgeons, Convention 
Management Office, 111 East Wacker Drive, Suite 620, Chicago, Illinois 60601, USA. 


Royal Army Medical College Course 


A one-day course on "The Management of Bullet Wounds and Blast Injury’ will 
take place at the Royal Army Medical College, London, on Wednesday, 23 April 
1980. 


Applications to: Professor of Military Surgery, Royal Army Medical College, John 
Islip Street, London SWIP 4RJ. Tel: 01 834 9060 Ext 215. 
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Towards fewer colostomies—the impact of circular 
stapling devices on the surgery of rectal cancer in a 


district hospital 
R J. HEALD" 


SUMMARY 

Circular stapling devices can be used to extend the range 
of anterior resection of the rectum to encompass most 
rectal carcinomas. In one district general hospital the 
number of abdominoperineal resections performed in a 
12-month period has been reduced from 27 to 4. A 
personal sertes is presented of 40 patients in whom the new 
technique allowed restorative resection to replace per- 
manent colostomy. Special care is essential in the prepar- 
ation of the colon for the low anastomosis. 


Tus results of abdominoperineal resection (the Miles 
operation) are the standard by which any treatment for 
rectal cancer must be judged. It is, however, the most 
mutilating procedure that 1s regularly offered to patients 
by general surgeons. It is therefore entirely proper that 
surgeons should strive continuously for an operation 
that will cure rectal cancer without such drawbacks. 
Within the past few years Fain (1) in the USA and more 
recently Goligher (2) ın the UK have drawn our 
attention to the availability of circular stapling 
devices—the SPTU gun from Russia and the EEA gun 
from the United States. Initially these appeared simply 
as an alternative to manual anastomosis and have thus 
aroused little interest amongst surgeons in Britain. 
However, it is now apparent that their main importance 
lies in the fact that they can be used to effect a reliable 
anastomosis low down in the pelvis where safe manual 
anastomoses are difficult. This instrument gives the 
surgeon the opportunity of rethinking his surgical 
attitudes and practices in rectal cancer. 

The orthodoxy that must be challenged is the routine 
of synchronous excision of the rectum by two surgeons 
operating simultaneously from above and below. The 
whole rectum can, in fact, be removed under direct 
vision from above incorporating its entire lymphatic 
and vascular mesocolon and leaving a tube of anorec- 
tum 1n front and an empty pelvis and sacral hollow 
behind. The extra mobilization obtained in this way 
makes it technically possible to perform anterior resec- 
tions on growths as low as 5cm on sigmoidoscopy 
provided these mobilize to 8 cm or more after the 
dissection. The suitably prepared and mobilized colon is 
brought down and stapled to the stub of anorectum 
which 1s of much more suitable diameter for stapling 
than the wider mid- or upper rectum. 

In Basingstoke the number of abdominoperineal 
resections performed in successive 12-month periods 
has fallen with this routine from 27 to 4 Thus at least 
two-thirds of patients who would formerly have re- 
ceived permanent colostomies in our unit are now being 
Offered restorative resections. 


Patients and methods 

Patients 

In 1 year in a district hos pes , by referral from colleagues and 

by visits to other hospi the author has acquired experience 
over 60 rectal anastomoses with circular stapling devices. 


Forty of these operations have been low anterior resections 
patients who would otherwise have undergone an operation 
involving a permanent colostomy (38 abdominoperineml resec- 
tions and 2 others) No doubt manual restorative resections 
would have been attempted in some of the higher lesions by 
certain specialist surgeons, but in each case at least two 
surgeons agreed that they would formerly have proceeded with 
a synchronous excision 
The cases differ from those recently published by Goligher 
(2) in that more than two-thirds of them lie in the ultra low 
dug inp anastomoses between 3 and 6 cm from the anal 
Ede py seat eg Mii with a mean of 66. Th2re were 
24 24 males 16 females The actual heights of the anas-omases 
above the anal verge were as follows: colo-anal 3—3-5 cm, 9 
patients; ultra low colorectal 3-5-6 cm, 16 patients; low 
colorectal 6-8 cm, 15 patients. 


Methods 

Rigorous bowel preparation in our unit 1s combined with a 
high dose, short course antibacterial regimen. (cefamandole 
and metronidazole). 

The lithotomy Trendelenburg position is ideal. A long 
midline or paramedian pubis to costal margin incision gives 
adequate access to the splenic flexure as well as to tke pelvis. 

To excise the cancer the rectum and mesorectum are 
dissected from the pelvis under direct vision taking care to 
avoid damage to the hypogastric plexuses 

The inferior mesenteric artery is divided near its origin at a 
point just anterior to the pre-aortic sympathetic nerves, Le a 
‘flush-tie’ without a ‘pre-aortic strip’. The inferior mesenteric 
vein 1s divided above its last tributary near the splenic vein. 
Both these steps are considered essential to avoid tension on the 
colon. 

Extensive mobilization of the whole left half of the colon 1s 
the crucial part of the procedure if the anastomosis 1s to be 
satisfactory 

The two ends for anastomosis are carefully cleaned and 
gathering stitches are inserted to enable a circular stapling 
anastomosis to be performed (either SPTU or EEA gun 

The distal left colon 15 sacrificed to avoid the narrow sigmoid 
colon and to ensure that there 1s pulsatile blood supply. The 
gutter of the levators and the pelvis are then filled with coils of 
redundant mobilized left colon. This obliterates all dead space 
and creates an angle just above the anorectum which may help 
with continence. Most important of all the anastoriosis lies 
entirely without tension. 

A small drainage tube is used for 3—4 days 

To establish a temporary proximal colostomy 1s the safest 
routine, but it is unnecessary if every aspect of surgery has been 
satisfactory. 

Palliative cases can usually be modified by resecting ons a 
small amount of bowel above and below the growt3 and b Y 
ligating the vessels close to ıt. Extensive mobilization of the le 
colon can thus be avoided and the operation shortenec thereby 


Results 

There were 3 deaths, 2 from pulmonary embolism and 1 
due to a coronary thrombosis—the patient's third. 
There was one other major pulmonary embolus which 
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was not fatal and this, like the two fatal emboli, 
occurred in a patient who had not received heparin 

Six of the 40 cases had an anastomotic leak (Table I), 3 
being anong the first 4 cases in which this technique was 
used ard before extensive mobilization of the left colon 
was pe-formed. The first three patients to have dehis- 
cence have all kept their transverse colostomy for a year 
or more due to large posterior cavities. These early leaks 
had already been protected by a transverse colostomy 
while tne other 3 patients with leakage underwent the 
same procedure as for an emergency when the leak 
occurred. All but one are expected to have their 
colostomy closed. There were 3 further ‘radiological’ 
leaks ifest clinically only as diarrhoea and trans- 
ient ae and not requiring base treatment 

fin enemas were performed only if there was 

Sie ical indication. Palpable narrowing of the 

lumen iwas common during us first 4-6 weeks, and 

rsisted until the passage of normal stool took place. 

ere Vas one brisk bleed during the first postoperative 

hour wath the SPTU gun; this was possibly due to the 
gaps between staples with this design. 

Of tke patients studied, 30 have continent functioning 
anuses and a further 3 are awaiting closure of a 
temporary protective colostomy. A total of 12 patients 
had been given a protective colostomy and | had a 
caecostomy. There have been 3 deaths unrelated to the 
choice of operation after periods of palliation from 3 to 
7 months; 5 of the deaths were from hepatic metastases 
already present at operation and | from broncho- 
pneumonia in an 81-year-old man. 


Discussion 
For many years anterior resection of any kind was 


regarded as table because of Miles' original 
assertion that the cancer spread in all three directions— 
up, down and laterally. The St Mark’s workers pointed 


out 50 years later that downward spread was a late 
phenorienon The arguments against anterior resection 

ve abways been the same: the risk of leakage and the 
greater possibility of local recurrence which increased 
with the lower lesions. Some have maintained that low 
anastomosis leads to total loss of sensation and an 
incontinent perineal ‘colostomy’. 

How can we answer these criticisms? 


Continence 

The last criticism mentioned above will be rejected on 
the experience gained with low anastomosis by other 
methods (3)—ser1ous incontinence is generally a feature 
for only a few weeks or at most months after surgery. In 
our own series there 1s only one patient who has had to 
wear a Dad for more than a few weeks, no patient who is 
disturbed at night by defaecation and o y one patient 
who complains of ‘accidents’. Some do mention a 
degree!>f urgency and the need to avoid onions or other 
specific dietary items. The patient's morale in hospital 
will be greatly improved by SEDERBSHOR of the prob- 
ability|of ‘accidents’ in the early days after surgery. 


Anastomotic leak 

The spectre of anastomotic breakdown hovers over low 
resecticn and it is this, more than any theoretical 
consideration, that has led surgeons to reject low 
anastorioses in favour of the safe orthodoxy of ab- 
domincperineal resection. In those cases where the 
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Table I: ANASTOMOTIC LEAKAGE 


I. 3 of first 4 had posterior abscesses (all had 


colostomies) 
H. Next 36 patients 
Requiring proximal colostomy 
Fistula 2 
Pentonitis 1 (staple failure due to wear in shaft of 


SPTU gun) ` 
Requirmg no treatment 
X-ray sinuses 
I 4- IH. All these patients, except one who died 3 weeks later of 
pulmonary embolism, now have anastomotic healing. 


suggested routine was followed the clinical leakage rate 
was around 10 per cent and of these most were minor 
leaks (Table 1). It 1s expected that this figure will be 
improved by further attention to the details of the 
anastomosis and its blood supply. The vital surgical 
requirement is the achievement of both *viability' and 
‘redundancy’ in the transposed left colon so that the 
whole pelvis is filled with coiled viable colon under no 
tension. 


Local recurrence 

It is clearly too soon to make any statements regarding 
the author's series although it is worth recording that 
there is at 16 months only one case of local recurrence— 
in a patient where the growth ruptured during removal. 
Morson (4) has pointed out that the m ajarity of local 
recurrences present within 2 years, so this important 
question need not wait more than a further 2—3 years for 
an answer. 


Alternative methods of low anastomosis 

A few specialists have advocated pullthrough oper- 
ations, abdominosacral excision, transanal anastomosis 
and York-Mason T join-ups-—most ın two sequential 
operations during one rather mammoth sitting. All of 
these have been two-stage procedures and have really 
only enjoyed popularity in specialist settings in the 
hands of enthusiasts for the particular methods. 

The advantage of this method is that it avoids the 
inevitable if minor impairment of the function of the 
anus involved in turning it inside out, slitting it open or 
even stretching it for a long time. For this reason alone it 
seems likely to supersede the other techniques in many 
centres. 


Technical problems with the staplers 

This paper has striven to avoid technical detail on a 
mechanical level since this has been thoroughly covered 
by Goligher (2). It would be unfair to pretend, however, 
that stapling has not presented problems on occasions. 
The Russian SPTU gun must be loaded and maintained 
by a person who understands it, and failures have 
occurred which required a second 'shot' or even manual 
anastomosis. Care and attention to detail are necessary 
and it is vital to avoid turning in too much tissue. 


Conclusion 

Radical excision of the rectum with colo-anal or low 
colorectal anastomosis has become established in 
Basingstoke as the standard operation for rectal cancer. 
No patient with a tumour above 5 cm has been denied 
restorative operation within the past year. Operating 
time is a little longer than for abdominoperineal exci- 
sion but the postoperative care involves less 1n terms of 
dressings, stoma care and hospitalzation. It does, 
however, involve ngorous attention to detail and the 
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anticipation of possible anastomotic dehiscence by 
proximal colostomy 1f any aspect of the surgery is less 
than perfect. The scope of anterior resection can thus be 
extended in a way which vied ed find wider 
acceptance than previous methods. 
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Available in two compression strengths: Further details and catalogue from 
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Dependent proximal loop colostomy: does it defunction the 


distal colon? 


PHILIP F. SCHOFIELD, DAVID CADE AND MARK LAMBERT* 


SUMMARY 
The operation of dependent proximal loop colostomy is 
described. This colostomy avoids the complications of 
prolapse and paracolostomy hernia and is easy to close. It 
appears clinically to totally defunction the distal colon; 
his ability was studied by means of a radioactive tracer. 
Ten patients were given chromium-3 1 by mouth and it was 
found that none of this spilled over into the distal loop. It is 
concluded that dependent proximal loop colostomies 
effectively defunction the distal colon. 


Many procedures have been devised to produce ade- 
quate defunctioning of the distal colon (1-3). These 
range from the operation of Devine in which the bowel 
is totally divided and the ends exteriorized through two 
separate incisions (4), to the use of intraluminal! devices 
to achieve defunction (5, 6). The number and diversity 
of these procedures indicate that many surgeons feel 
that a simple loop colostomy will not adequately divert 
faeces from the distal colon. 

It is our belief that a simple modification of a loop 
colostomy achieves this aim; the operation of dependent 
proximal loop colostomy avoids the complications of 
prolapse and paracolostomy hernia, is easy to close and 
appears clinically to totally defunction the distal bowel. 
The present study was undertaken to investigate this 
clinical impression. 


Patients and methods 

The operation 

The segment of transverse colon chosen to form the loop is 
prepared through the main operation wound before this is 
closed. The omentum is mobilized from the colonic segment 
and a rubber sling passed around it through a small hole in the 
mesocolon. A separate 8-9 cm incision is made in the upper 
abdomen over the rectus abdominis muscle, remote from the 
abdominal wound, be it lower midline or paramedian. The* 
rectus muscle ts split along the line of its fibres, the omentum is 
opened and the prepared colon delivered through this incision 
using the rubber sling. 

The main abdominal wound is then closed and dressings 
applied to exclude it from contamination when the colostomy 
is opened. The colonic loop is then rotated anticlockwise 
through 90° so that the proximal limb lies inferiorly (Fig. 1). 
This position is maintained by a short length of rubber tube 
passed beneath the loop and secured on either side by a stitch. 
The colon is opened transversely at this time and the mucosa 
approximated to the skin edges with catgut sutures. No other 
fixation is necessary. The rubber tube is removed 5 days 
postoperatively. 

Patients and studies 

Ten patients were studied, each of whom had had a dependent 
proximal loop colostomy to defunction a distal colonic anasto- 
mosis. Studies were carried out |~3 months after construction 
of the colostomy, when the patient returned for its closure. 
Each patient was given chromium-51 chloride (20 pCi labelling 
a 2 mg single dose) and carmine dye (900 mg) by mouth. As 
soon as red stools, coloured by the carmine, appeared at the 
colostomy, collection of the colostomy bags and their contents 
was begun and continued until all traces of redness had 
disappeared. None of the patients experienced any spon- 
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Fig. 1. The colostomy is opened and sutured to skin after 
the main wound is excluded by a waterproof dressing. The 
colostomy appliance fitted in theatre is depicted. 


taneous evacuation of stools from the rectum during the period 
of collection. | 

The distal colonic segment was then washed through, from 
top to bottom, with saline until clear and the washings 
were collected. Radioactivity in the stools and washings 
was measured with a well scintillation gamma counter 
(J&P MS 310, Reading, England). 


Results 

The radioactivity of the stools collected in the colo- 
stomy bags ranged from 21 to 78 x 10? counts/min 
(mean 40 x 10?). No significant radioactivity was de- 
tected in the washings from the distal loop. 


Discussion 

The dependent proximal loop colostomy has several 
advantages. It is fashioned through a vertical incision, 
which allows space for the abdominal wound to be 
properly dressed before the colostomy is opened, thus 
excluding it from possible contamination. The rectus 
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abdominis muscle and its sheath are split rather than cut 
horizontally, leading to excellent healing after closure. 

The inferior position of the proximal, functioning, 
stoma allows it to empty by gravity directly into the bag 
without any stools spilling over into the distal colon. 
This type of stoma was described by Heslop et al. (7). 
who pointed out that in clinical practice it appeared very 
effective in defunctioning the distal colon. 

The present study was carried out to investigate its 
efficiency in this respect. Neither chromium-51 nor 
carmine dye is absorbed in the gut (8) and they have 
similar transit times (9, 10), so stools that are labelled 
with chromium-51 will be red in colour due to the dye. 
Any spillover into the distal loop during the time of 
collection of the labelled stools should be detectable as 
radioactivity in the distal loop washout fluid. None was 
detected, which confirms the clinical impression that 
dependent proximal loop colostomies are highly 
efficient in defunctioning the distal bowel. 
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The long term effect of sphincter preserving operations for 
rectal carcinoma on function of the anal sphincter in man 
NORMAN S. WILLIAMS, ROBERT PRICE AND DAVID JOHNSTON* 


SUMMARY 

Anal function was studied in 20 normal subjects and in 20 
patients who had undergone sphincter-saving resection of 
the rectum for carcinoma. In each the anastomosis had 
been censtructed 3—7 cm from the anal verge. Inhibition 
of the internal sphincter was judged to have taken place 
when distension of a balloon 10 cm from the anal verge 
produced an immediate fall of at least 20 per cent in 
resting anal pressure as measured by a balloon probe: 
inhibition of the external sphincter in response to the same 
stimulus was defined as complete cessation of EMG 
activity. Threshold for sensation was the minimal volume 
of balloon distension required to elicit a response. 
Maximum tolerable volume was the largest volume of 
distension tolerated. 

Inhibition of the activity of the internal sphincter was 
found in all controls and in 17 of 20 patients. External 
sphincter activity was inhibited in 16 of 20 controls and 11 
of 19 patients. Threshold for sensation and its quality were 
similar in both groups. Patients had more frequent bowel 
actions than the controls which is probably explained 
by significant reductions in resting anal pressure and 
maximum tolerable volume found in patients. 

These results suggest that some, at least, of the 
physiological mechanisms subserving continence remain 
intact after complete or nearly complete excision of the 
rectum. 


CARCINOMA of the lower and middle thirds of the rectum 
is treated in most centres in Britain by an abdomino- 
perineal resection with a permanent colostomy. 
Although a properly managed colostomy can be com- 
patible with a full and active life, it nevertheless has 
grave disadvantages (1) and most patients would cer- 
tainly opt for preservation of normal anal continence if 
that were compatible with an equal chance of cure of the 
disease. Consequently there has been considera bie inter- 
est in recent years in the development of various types of 
operation that preserve the anal sphincter. The trans- 
anal (2), the trans-sacral (3) and the trans-sphincteric 
approaches (4) to the middle and lower thirds of the 
rectum represent attempts to construct anastomoses at a 
lower level in the pelvis than was previously possible. 

In normal circumstances, distension of the rectum 
produces a transient relaxation of the internal anal 
sphincter and thus a decrease in pressure in the distal 
2-3cm of the anal canal (5-8). This decrease in 
pressure allows the rectal contents to reach the sensitive 
anal mucosa and a normal person is then able to 
distinguish between gas, fluid and faeces (9). 

A similar reflex has been demonstrated for the 
external sphincter. Floyd and Walls (10), using surface 
electrodes, showed that the external sphincter exhibits 
continual tonic activity even during sleep. Parks et al. 
(11) and Kerremans (12), using needle electrodes, have 
shown that rectal distension with increasing volumes of 


air inhibits this continual activity, after initially stimu- 
lating it. 

Distension of the rectum also produces a sensation of 
fullness in the perineum, associated with a desire to 
defaecate. In normal adults this is first appreciated ai a 
pressure of about 50 mmHg (7, 8). The sensation lasts 
for only a few seconds with this degree of stimulation, 
but becomes more demanding and persistent with 
increasing distension, until at about 150 mmHg it 
becomes intolerable. 

Both normal rectal sensation and reflex relaxation of 
the anal sphincters in response to rectal distension are 
considered to be essential for normal continence. H has 
thus been assumed by most surgeons in the past that 
at least 6-8 cm of intact anorectum were necessary if 
these normal physiological responses—and hence 
continence—were to be preserved after operations for 
cancer of the rectum (8). This assumption was chalien- 
ged recently by Lane and Parks (13), who showed that 
after complete excision of the rectum with anastomosis 
of thecolon to the top ofthe anal canal, virtually normal 
continence could be achieved. For these reasons, we 
decided to compare both rectal sensation and the 
activity of the anal sphincters in normal people and in 
those who had undergone excision of most or ali of the 
rectum followed by low colorectal or colo-anal anasto- 
mosis. The stimulus used was distension of the rectum in 
the controls and distension of the colonic neorectum i 
the patients. 


Patients and methods 

Twenty patients were studied and compared with 20 controls 
matched for age and sex. There were 7 females and 13 males in 
each group. The mean age of the patients was 59-4 vears (range 
48-80 years) and that of the controls was 56-7 vears (range 
45—72 years). 


Table I: TECHNIQUES USED TO CONSTRUCT LOW 
COLORECTAL OR COLO-ANAL ANASTOMOSES IN 
THE 20 PATIENTS 


Technique No. ot pati te ents 
Transanal E 
Abdominotrans-sacral 4 
Abdominal anal pullthrough 3 
Low anterior resection i 





Each patient had undergone excision of most or aii o£ the 
rectum with preservation of the anal sphincter a mean of 7:2 
years previously (median 6 years, range 6 months to 15 pas 
Each had suffered from carcinoma of the rectum apart from 7 
with villous papilloma. The various techniques used to con- 
struct the anastomoses are shown in Table I. All the anasto- 
moses were situated between 3 and 7 cm from the anal verge as 
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Fig. 1. Method used to produce distension and measure 
anal pressure. Note that the distending balloon lies well 
above the anastomosis. 


measured by sigmoidoscopy and Gastrografin enema. The 
patients were attending for routine follow-up at the rectal 
clinic, were randomly selected and felt to be a representative 
sample of those who have undergone low colorectal or colo- 
anal anastomosis. Informed consent was obtained from both 
patients and normal subjects before the investigation. 

All investigations were undertaken with the patient lying in 
the left lateral position. No bowel preparation was used. 
Distension of the rectum or colon was produced by means of a 
soft rubber balloon (5 x 2-5 cm) attached to a stiff polythene 
tube which was inserted through a sigmoidoscope so that its 
lower edge was 10 cm from the anal verge. This meant that it 
was well above the anastomosis in the patients. The tube was 
held in place by strapping it to the buttocks and was connected 
to a 50 ml syringe for purposes of inflation (Fig. 1). The 
position of the balloon was checked at the middle and at the 
end of the investigation to ensure that it had not slipped. 

Resting anal pressure was measured at 1, 2 and 3 cm from the 
anal verge by means of a water-filled balloon probe (14) which 
consisted of a small balloon built into a hollow Perspex rod, 
7 mm in diameter. The balloon was inflated to produce a slight 
convexity of its surface and was connected by à fine polythene 
tube to a Statham strain gauge transducer. This in turn was 
connected to a Devices multichannel recorder (Fig. 1). 

Resting anal pressure is considered to be a measure of the 
activity of the internal sphincter because it has been shown that 
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even when the external sphincter is paralysed, anal pressure is 
not significantly reduced (15). 

Inhibition of the activity of the internal anal sphincter was 
judged to have occurred when, after distension of the mflating 
balloon with 50, 100 and 150 ml of air, there was an immediate 
decrease of at least 20 per cent in resting anal pressure, with the 
anal probe 2 cm from the anal verge (Fig. 2). 

The activity of the external sphincter was recordec by the 
insertion of a needle electrode posteriorly through the perianal 
skin into the subcutaneous part of the muscle (Fig. 3). The 
action potentials were amplified and could be heard on a 
loudspeaker and this assisted in locating the muscle. They were 
also displayed on a cathode ray oscilloscope and a permanent 
record obtained from a pen recorder. 

Inhibition of the external sphincter was judged to have 
occurred when there was complete cessation of all zlectro- 
myographic activity following distension of the balloon Ascan 
be seen from Fig. 4, in controls each 50 ml distension of the 
balloon produced an initial increase in electrical activity 
followed by partial inhibition. After each 50 ml increment the 
excitation became less obvious until it finally ceased, only to 
return when the balloon was deflated. 

Sensation is difficult to assess, but we attempted to Co so in 
the following way. Asthe balloon was progressively inflated the 
subject was asked to say when he first noticed a sensction of 
rectal distension. The volume in the balloon at that peint was 
recorded as 'the threshold for sensation'. In addition, the site 
where the sensation was appreciated, i.e. in the hypogastrium, 
the sacral region or the perineum, was also noted. The largest 
volume of distension which the subject could tolerate was also 
recorded and designated the ‘maximum tolerable volume’. 

Bowel function was assessed by simple inquiry. In the 
patients the frequency of bowel action and the degree of 
continence for flatus and faeces was inquired about in the early 
postoperative period, regularly during yearly follow-up and at 
the time of this investigation. 


Statistics 

Differences between patients and normal subjects were ana- 
lysed by Student's f test for unpaired data and the Wilcoxon 
rank sum test for non-parametric data. 


Results 

Resting anal pressure (Fig. 5) 

The mean resting anal pressure at ] cm from th» anal 
verge was 84-4-- 3-1 (mean t s.e. mean) in the patients 
and 117:34- 3-6 in the controls; at 2 cm it was 73:3 r 41 
in patients and 89-5+6-8 in controls; at 3cm t was 
55-5 - 4:2 in patients and 72:8 2-9 in controls. These 
differences between patients and controls are all statisti- 
cally significant (P « 0-01). 


Inhibition of activity of the internal sphincter 
Inhibition ofthe activity of the internal anal sphincter in 
response to distension of the rectum or neorectum was 
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Fig. 2. Anal pressure decreases with each 50 ml increment of distension thus indicating 
inhibition of the internal sphincter. The pressure returns to normal when the balloon is 
deflated. This is a recording from a patient who had previously undergone transanal 


colo-anal anastomosis. 
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Fig. 3. Method used to record the electrical activity of the 
external anal sphincter. 
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Fig. 5. Resting anal pressure in patients and controls 
measured at 1, 2 and 3 cm from the anal verge. 


observed in all controls and in 17 of the 20 patients. The 
degree of inhibition observed in these 17 patients was 
slightly less than the inhibition seen in the controls but 
the differences were not statistically significant 
(P>0-10, Fig. 6). 


Inhibition of the activity of the external sphincter 

Electromyographic activity of the external sphincter 
was completely inhibited by ‘rectal’ distension in 16 of 
the 20 normal subjects and in 11 of 19 patients. The 
difference between patients and controls is not statisti- 
cally significant (P » 0:2). In one patient this part of the 
investigation was discontinued due to technical reasons 
"o the result has therefore been excluded from the 

ata. 
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Fig. 4. EMG recording from the external anal sphincter of a 
normal person. Complete inhibition occurs following rectal 
distension with 200 ml of air and returns to normal when 
the balloon is deflated. 
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Fig. 6. The decrease in resting anal pressure following 
distension of the rectum or colon with 50, 100 amd 150 mi 
of air in patients and controls. , 


Sensation ; 

Threshold for sensation: The mean threshold (Fig. 7) was 
34-8+3-6 ml of air (arithmetic mean t s.e. mean) m 
controls and 29:3 4- 1-4 ml of air in patients. The difer- 
ence is not statistically significant (P 0-5). 

Site and type of sensation: Distension of the rectum or 
neorectum produced a feeling of fullness in the peri- 
neum, associated with a sense of impending evacuation. 
in most patients and controls. There were 5 exceptions, 2 
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Fig. 7. Scattergram showing no significant difference in 
threshold for sensation in patients compared with controls. 
The bars represent the arithmetical means of each group. 
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Fig. 8. Scattergram showing a significant decrease in 
maximum tolerable volume in patients compared with 
controls. The bars represent the arithmetical means of each 
group. 
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Fig. 9. Number of bowel actions per day in patients and 
controls, 


patients anc 3 controls, each of whom complained of 
colicky pain in the hypogastrium during inflation of the 
balloon. 

Maximum telerable volume: The mean maximum toler- 
able volume (Fig. 8) was 354 3-36 s.e. mean ml air in 
controls anc 206 +19 ml of air in the 20 patients. The 
difference is significant (P « 0-01). 


Bowel functton 

Most of the 20 patients had more frequent bowel actions 
than the controls (Fig. 9). Six of the 20 patients 
experienced episodes of incontinence, especially when 
the motion was fluid, but none of the 6 was in- 
capacitated to such an extent that further surgical 
intervention was necessary. Five of these 6 patients had 
had their cperations within the previous 2 years, 
whereas the remaining 14 patients, none of whom was 
incontinent, had all been operated on more than 2 years 
previously. These 14 continent patients had exper.enced 
considerable difficulties in achieving control of their 
bowels during the first 6-18 months after surgery, 
before full continence was achieved. 


Table II: COMPARISON OF PATIENTS WITH 
COMPLETE CONTINENCE AND PATIENTS WITH 
INCOMPLETE CONTINENCE 





Incomp:ete Complete 
continence contimence 
No. of patients 6 14 
Age (yr)* 60-5+ 13 39:3-- I5 
Internal sphincter 5 (83%) 12 (86%) 
reflex present 
External sphincter 2t (4094) 9(64%) 
reflex present 
Maximum tolerable* 181:64- 15 237 12 
volume (ml of air) 
Threshold for sensation* 28:4 + 3-2 31217 
(ml of air) 
Resting anal pressure* 
(cmH,O) 
| cm from anal verge 837430 — 846-28 
2 cm from anal verge 52-465 66:4 —4-3 
3 cm from anal verge 468-4 Borea 





* Mean t s.e. mean. 
t Total of 5 cases studied. 


The 6 patients with imperfect continence did not 
differ significantly from the 14 continent patients with 


resect tage, ‘etalensation,elng anal peso 
sphincter inhibition (Table ID. 


Discussion 

The results obtained suggest that some, at least, of the 
normal physiological mechanisms subserving conti- 
nence and the control of defaecation remain intact after 
complete or nearly complete excision of the rectum in 
man. 

Inhibition of the internal sphincter in response to 
distension of the colon (i.e. the neorectum) was both 
present and normal im magnitude in most of the 
patients. It is believed that the receptors responsible for 
this reflex are situated in the rectal wall. Such a belief is 
supported by the work of Lawson and Nixon (15), who 
have shown that in children with Hirschsprung's di 
the reflex is absent. Their findings, however, differ 
from those of Schuster et al. (16), who found the reflex 
to be present in their small group of patients with 
Hirschsprung's disease. If these receptors are indeed 
situated in the rectal wall, it must be postulated that 1n 
our patients, who had had most or all of the rectum 
excised, the colon must also possess receptors capable of 
oa relaxation of the internal anal sphincter. If, 

owever, Schuster et al. (16) are correct, some of these 
receptors must be situated outside the rectum, possibly 
in the levator ani muscles. 

The external sphincter in our patients behaved in a 
similar manner to that of normal people. It was initially 
stimulated by the balloon distension and finally became 
totally inhibited as the distension increased. It has been 
suggested that the receptors subserving this reflex, like 
those controlling the internal sphincter reflex, are 
situated in the rectal wall (11). This, however, seems 
unlikely in view of our findings, which are also in 
agreement with those of Lane and Parks (13), who 
investigated patients after complete excision of the 
rectum and colo-anal anastomosis. It seems more likely 
that some or all of the receptors subserving the reflex lie 
in the pelvic floor, outside the rectum. 

Distension of the rectum with an air-filled balloon 1s 
an accepted method of measuring rectal sensation and 
has often been used for studying normal subjects and 

tients with incontinence, megarectum and colitis 
(8, 17-20). The technical problems of using air within a 
distensible balloon have been well described by Ihre 
(19), who concluded that air was preferable to water in 
studies of the sensory dinis to distension because 
subjects are conscious of the weight and temperature of 
the water. 

Both the threshold for sensation and the quality of 
sensation 1n our patients were similar to those of the 
controls. This would be a strange finding if sensory 
receptors were confined to the rectal wall, as Hertz (21) 
suggested. This, however, is unlikely to be true, because 
Duthie and Gairns (22) showed in a careful histological 
study that the rectal wall is devoid of organized nerve 
endings, in contrast to the anal canal where they are 
present in abundance. In addition, it has been demon- 
strated that children with rectal agenesis who have had 
pulithrough procedures, i.e. colon drawn down through 
the puborectalis muscle and anastomosed in the peri- 
neum, are capable of interpreting accurately the nature 
of the ‘rectal’ (1e. colonic) contents (23). Since some of 
these patients possess neither a rectum nor an anal 
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must presumably be situated in the levator ani 
muscles. It is noteworthy that Winckler (24) has 


demonstrated the presence of stretch receptors m es 


muscles. 


Thus it D that the sensory nerve endings 
responsible for normal rectal sensation and reflex 
inhibition of the anal sphincters in response to rectal 
distension are most probably situated in the extrarectal 
tissues. It follows that if these structures can be pre- 
served and 1f the colon can be anastomosed to the anal 
canal or lower rectum so that good apposition remains 
between it and the levator ani, there is a good chance 
that continence for faeces may be preserved. If, how- 
ever, the occurrence of haemorrhage or sepsis after 
operation should prevent close apposition between the 
colon and its surrounding structures, the receptors 
might not be stimulated during distension of the colon 
and poor anal continence might result. 

Anal continence depends not only on normal sens- 
ation and normal function of the anal sphincters, but 
also on rectal capacity, which Gaston (7) has termed 
‘reservoir continence’. Thus it is interesting to note that, 
compared with the normal subjects, the patients in our 
study had a significant reduction in maximum tolerable 
‘rectal’ volume. This suggests that ‘rectal’ capacity is 
reduced after these t of operation. This finding, 
when considered together with that of a significantly 
reduced resting anal pressure, probably accounts for the 
increased frequency of bowel action which was reported 
by the patients. There is no doubt, however, that after 
6—18 months the frequency of bowel action decreases to 
an acceptable level in most of these patients, suggesting 
perhaps that the capacity of the neorectum increases 
and to some extent adapts to its new role as a reservoir 

Each year over 5000 permanent colostomies are 
performed for carcinoma of the rectum in Britain. We 
agree with Devlin et al. (1) that for many of these 
patients the quality of life is far from satisfactory. With 
the advent of stapling instruments and techniques such 
as transanal colo-anal anastomosis (2) many low rectal 
carcinomas can now be excised with preservation of the 
anal sphincter. It would seem from the results of this 
study that, provided that the extrarectal tissues and 
particularly the levator ani muscles with their important 
puborectalis component remain undisturbed, very low 
colorectal or colo-anal anastomoses are compatible 
with good anal continence. Thus a higher proportion of 
patients with carcinoma of the rectum can have their 
anal sphincters preserved. 


Anal function after sphincter-saving resection 
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Intussusception in infancy and childhood 
I. F. HUTCHISON, B. OLAYIWOLA AND D. G. YOUNG* 


SUMMARY 

A total of 209 cases of intussusception treated at the 
Royal Hospital for Sick Children, Glasgow, in the past 
decade has been reviewed. The results are compared with 
similar reports for the two preceding decades from the 
same hospital. The mortality rate has fallen; there were 5 
deaths in this series, 2 of these deaths occurring some 
months after the presentation with intussusception and 
death being caused by dissemination of lymphosarcoma. 
The continuing delay in diagnosis is apparent. 


EXPERIENCE with intussusception in infancy and 
childhood at the Royal Hospital for Sick Children, 
Glasgow, has been the subject of two previous reports 
(1, 2). In these reports the experience over the 10-year 
periods 1949-58 and 1959-68 was reviewed. The 
current review follows on from these two reports, 
recounting the experience in the decade 1969—78. 


Patients and methods 

The records of all patients admitted in the period 1969-78 in 
whom the diagnosis of intussusception was made have been 
reviewed. All patients in whom the clinical diagnosis was 
supported by radiological evidence or evidence at laparotomy 
are included in this report. These 209 patients include those in 
whom spontaneous reduction of intussusception had occurred. 
The relevant clinical details have been extracted from the 
records. 


Age and sex 

Of the 209 patients, 128 (61-2 per cent) were under the age of | 
year at presentation and of these 106 were aged between 3 and 9 
months (Figs. 1 and 2). There were two infants who presented 
in the first month of life and the oldest patient in the series was a 
10-year-old boy. There was a male preponderance, 139 (66:5 
per cent) patients being male and 70 female (33-5 per cent) 
(Table I). 


Presentation 
The annual incidence of intussusception during the period of 
study varied considerably from year to year. In 1974 there were 
33 cases while in 1977 there were only 7. Fig. 3 demonstrates 
that there is no clear seasonal preponderance although the least 
number was seen during the months of February and 
November. Table H shows the incidence of symptoms and 
signs. Abdominal pain (82.3 per cent), which was usually 
colicky in nature, and vomiting (79-9 per cent) were by far the 
two most common presenting features. Bleeding per rectum 
was noted in 36-4 per cent of cases and in 46 per cent blood was 
noted on the examining finger following digital rectal 
examination. Constipation was not a feature but diarrhoea was 
noted in 12-9 per cent. A palpable abdominal mass was present 
in 50-2 per cent of patients. In 13 patients (6:2 per cent) a mass 
was palpable in the rectum but in only 2 patients (0-9 per cent) 
did the apex of the intussusception prolapse at the anus. 
Although 44-6 per cent of cases were correctly diagnosed 
within 24 h of the onset of symptoms or signs, there were 25-4 
per cent of cases in whom the diagnosis of intussusception was 
missed or was not made until at least 72 h after onset (Fig. 4). 


Treatment 

Table III outlines the management of the 209 patients. In 13 
patients the intussusception was considered to have undergone 
spontaneous reduction. These patients had initially a classic 
history and confirmatory radiological evidence of 
intussusception and subsequently had improvement in their 
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Fig. 1. The age distribution of patients treated during the 
two 10-year periods. 
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Fig. 2. The age distribution of patients below 1 vear of age. 
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Table 1: NUMBERS OF CASES, SEX AND 
MORTALITY 


1959-68 1969--78 
Total number 288 209 
Total males 195 139 
Total females 93 70 
Total deaths 10 5 
Total 0-1 year old 198 128 


Number of Cases 
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Fig. 3. The monthly incidence of intussusception during the 
10-year period of study. 


Table Il: SYMPTOMS AND SIGNS IN ORDER OF 
FREQUENCY 








Incidence 

Symptoms and signs (9/9) 
Abdominal pain 82-3 
Vomiting 79-9 
Palpable abdominal mass 50-2 
Blood on rectal exam. 46 
Bleeding per rectum 36-4 
Diarrhoea 12-9 
Abdominal distension 9-1 
Palpable rectal mass 6:2 
Rectal prolapse 0-9 
Miscellaneous 35.4 
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Fig. 4. The interval between onset of symptoms of 
intussusception and presentation to hospital. 


Table II: OUTLINE OF TREATMENT IN 209 
PATIENTS WITH INTUSSUSCEPTION 


Spontaneous reduction 10-195 


Hydrostatic reduction successful 15-894 
Failed hydrostatic reduction 11-5% 
Operative reduction 56-9% 
Resection of bowel 16-8% 


Operative treatment was the main procedure in this series and 
simple operative reduction was carried out in 119 patients (56:9 
per cent). Resection and anastomosis was carried out in 35 
patients (16:8 per cent). 

In this series of the 163 patients undergoing laparctomy 9 
had a definite predisposing pathology precipitating the 
intussusception. Of these 7 had a Meckel’s diverticulum and 2 
patients had Henoch-Schonlein purpura. In the majority of 
cases there was evidence of enlarged mesenteric lymph glands, 
which may be of significance. 


Results 

Five of the 209 patients died during the 10-year period 
(Tables I and IV). Three (1-4 per cent) of the deaths were 
directly attributable to intussusception and all 3 patients 
had undergone laparotomy. Two of these patients had 
had symptoms for 2'4 days before admission and one 
was in a very collapsed condition on admission to 
hospital. In these 3 cases death was attributed to 
anastomotic breakdown and hyperpyrexia, to pseudo- 
membranous enterocolitis complicating the post- 
operative course and to faecal peritonitis secondary 
to perforation of the transverse colon after reduction of 
the intussusception, respectively. The other 2 patients 
who died had lymphosarcoma and died several months 
after laparotomy despite postoperative radiotherapy 
and administration of cytotoxic drugs. 


Discussion 

Although the incidence of intussusception varies from 
year to year, it is evident when comparing our figures 
with those of Strang (1) and Dennison and Shaker (2) 
(Table I) from the same hospital that there has been a 
fall in the incidence of intussusception during the past 10 
years. This fallis more apparent than real, as during the 
past decade there has been a fall in the birth rate from 
approximately 100 000 births per year during the period 
of Dennison and Shaker’s series to approximately 
75 000 births per year in Scotland during the time of the 
reported series. There is still a preponderance of males 
(66-5 per cent) and the commonest affected age remains 
3-9 months (Fig. 2). This is similar to the findings of the 
previous studies. 

In the present series only 2 patients (1 per cent) were 
under the age of | month and similar figures (0-3 per 
cent) have been recorded in other centres (3, 4). Asin the 
previous series from Glasgow, we have found 
intussusception uncommon in the older child and only 
10 of our patients were 6 years of age or more. Wayne 
and colleagues (5) have stated that in a child of 6 or over 
lymphosarcoma should be suspected until it is proved 
otherwise. In the present series the oldest child in the 
group had lymphosarcoma. 

The classic triad of colicky abdominal pain, a 
palpable abdominal mass and rectal bleeding makes the 
diagnosis easy, but all three are not usually present. In a 
review of 52 patients (6) only 12 per cent of the cases had 
these classic symptoms and signs. In our series 82:3 per 
cent had abdominal pain, 50-2 per cent had a palpable 
abdominal mass and 36:4 per cent had bleeding per 


Table IV: ANALYSIS OF DEATHS IN THE SERIES 


Duration Condition 
Case of on Time of 
no. Year | Age and sex symptoms admission Procedure death Remarks 
l 197] 6 mth 12-24 h Poor Resection 4th day Hyperpyrexia: | | 
Male End-to-end postop breakdown of 
anastomosis anastomosis 
Apex: Gangrenous, 
Meckel's 
diverticulum 
2 1978 | 4 mth sd Very poor Operative reduction Sth day Initial recovery: 

Female postop. for 4 days postop. 
then sudden deterioration 
pseudomembranous 
enterocolitis 
at post-mortem 

3 1978 2 mth 2d Moderate Operative reduction ard day Transverse colon 

Female postop. perforation: 
faecal peritonitis: 
died hours following 
second laparotomv 

4* 1975 lyr 2 mth 5d Poor Resection, 7 mth Postop. radiotherapy 

Female lymphosarcoma postop. and cytotoxic drugs: 
widespread metastases 
including CNS 
at post-mortem 

$t 1975 10 yr 6 mth 4d Poor Resection, 9 mth Postop. radiotherapy and 
Male lymphosarcoma postop. cytotoxic drugs: 
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* Death unrelated to intussusception. 


rectum. Symptoms vary considerably. Ein and 
colleagues (7) reported that 13 per cent of their cases had 
no abdominal pain, while in this present series painless 
intussusception occurred in 17-7 per cent. 

Unfortunately, there is still delay in diagnosis, 36 per 
cent in the present series being undiagnosed at 48 h after 
the onset. This delay may be due in part to the 
variability of the signs and symptoms but in some 
instances it is due to the lack of awareness of the 
attending physician. In some patients delay in seeking 
medical advice was the prime cause of delay in 
diagnosis. 

Once the diagnosis has been made there is a choice of 
treatment between operation and hydrostatic reduction 
using barium enema. With radiographic control 
hydrostatic reduction is now an established line of 
treatment. The choice between the two methods 
depends on the general condition of the patient, the 
duration of the disease and the availability of a skilled 
radiological service. There are reports of perforation of 
the colon following barium enema reduction (8, 9) 
although this is rare in the hands of experienced 
radiologists. Table IH outlines the treatment in our 209 
patients: in 27-3 per cent hydrostatic reduction was 
attempted and this was successful in 15-8 per cent; 73-7 
per cent of patients underwent laparotomy and 56:9 per 
cent had operative reduction of the intussusception 
while 16:8 per cent required resection of bowel. The 
number of cases whose intussusception is irreducible 
either with hydrostatic reduction or at laparotomy 
increases with the duration of symptoms (10). Our series 
confirms this view, as of the 35 patients (16:8 per cent) 
(Table IIT) requiring bowel resection 22 had had 
symptoms for longer than 48 h. 

Resection and primary anastomosis is the best 
method of treatment of irreducible intussusception 


Childhood intussusception 


tumour recurrence: 
no post-mortem 





provided that the surgeon has extensive experience in 
bowel surgery in children and the patient can be 
adequately resuscitated and supported by blood 
transfusion during the operation. In the presen? series 
resections and primary anastomoses were all performed 
by experienced paediatric surgeons. The side-to-side 
anastomosis or a Mikulicz-type resection advocated 
previously (10, 11) have not been used in this series and 
with adequate supportive therapy they have little place 
now. 

The 3 deaths directly related to the intussusception 
give a mortality rate of 1-4 per cent. This compares 
favourably with the previous studies from this hospital: 
3-4 per cent in Dennison and Shaker's series (2) and 4:7 
per cent in Strang’s series (1). Each of the deaths (Cases 
1, 2, and 3 in Table IV) had undergone laparotomy and 
the duration of symptoms in two of them was 48 h or 
longer; these two intussusceptions were réduced al 
operation and the third patient had a relatively short 
history of 12-14 h but required bowel resection. In 
Dennison and Shaker's series (2) 8 of the 10 patients 
who died had had symptoms for 48 h or over. Our 
figures confirm that the mortality rate increased with 
delay in diagnosis. 

As well as the decrease in mortality in the present 
series, there has been a decrease in the period of 
hospitalization. This is mainly due to the increase in 
successful hydrostatic reduction which has occurred in 
the current series. Where experienced radiologists are 
available, it is preferable that hydrostatic reduction be 
attempted and only where this fails should operation be 
undertaken. One exception to this is the infant whose 
plain abdominal X-ray shows gross evidence of 
intestinal obstruction. Successful hydrostatic reduction 
benefits the patient by avoiding the risks of operation 
and decreasing the period of hospitalization. These 
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benefits outweigh the slightly increased risk of 
recurrence of intussusception. 
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Groupe pour l'Avancement de la Microchirurgie 


The Sixth International Microsurgical Meeting of the Groupe pour l'Avancement de la 
Microchirurgie will take place on 14-18 May 1980 aboard the Kareliya, cruising from 


Marseilles~Mahon—Palma—Iviza—Marseilles. 


The scientific programme will comprise three half-day sessions. The first two will be devoted 
to reanimation in vascular microsurgery and free bone transfers as compared to traditional 
methods. The third half-day session will cover other themes: at this time there will be a 
neurosurgery symposium on the theme of facial nerve preservation in the treatment of 


acoustic neurinoma. 


For details contact: Dr G. Magalon, Service du Pr. H. Bureau, Bd Jean Moulin, 13005 


Marseille, France. (Tel.: (91) 49.39.11.) 
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Intussusception: a study of its surgical management 


J. E. POLLET* 


SUMMARY 

Seventy-seven consecutive records of patients with 
intussusception presenting to the Royal Aberdeen 
Children’s Hospital have been reviewed. The clinical 
features of the disease, the methods and the results of 
treatment are described. An attempt has been made to 
correlate clinical findings with the use, success and safety 
of operative intervention. Retrospectively, over 40 per 
cent of the cases possibly justified surgical intervention, 

but 10 per cent of those operated on had complications. 
There were no deaths in this series. 


THE management of acute intussusception is still 
controversial. Some authors, especially from 
Australasia (1-4), North America (5-7) and 
Scandinavia (8—10), advocate barium enema reduction, 
while others consider primary surgical treatment to be 
the method of choice, or at least to be advantageous in 
some circumstances (1 1-18). This controversy prom 

ted the present author to review the experience at 
Royal Aberdeen Children’s Hospital where the treat- 
ment policy has been one of urgent surgical intervention 
after clinical diagnosis. This Bs ty is presented with 
peripheral hospitals ın mind, where barium enema 
reduction by a trained paediatric radiologist is not an 
option. 


Patients and methods 
The Scottish Home and Health Department In-patient 
Computer Assisted Records were examined and the notes of 
tients E suffered acute intussusception were retrieved 
or the years 1967—76. Theatre operating books were studied 
for the same years with a special search g made for small 
bowel resections, Meckel's diverticula and ces quus 
The records of the Radiology Department of the Royal 
Aberdeen Children's Hospital were similarly examined. 
Seventy-seven cases of acute intussusception were found and 


. Studied. The notes were found to be remarkably complete in the 


details needed, such as age, sex, length of history, presenting 
symptoms, reason for treatment, type of treatment and follow- 
uP. The Royal Aberdeen Children’s Hospital is the only 
dren’s hospital i in the North-East of Scotland and serves 
Aberdeen city and tbe old countes of Aberdeenshire, 
Banffshire, Morayshire and northern Kincardineshire with a 
total population of about 438 000 (1971 census). A smaller 
district hospital and 5 GP cottage hospitals were contacted and 
no further cases of intussusception were discovered 


Results 
A and sex 

ere were 77 patients accepted for inclusion in this 
study—56 male and 21 female. Almost half of the 
patients (48 per cent) were aged under | year. The 
maximum frequency was at 4—6 months of age. The 
average age of the 77 de was 23 7 months (males 
27.4 months, females 13-9 months). 


cus features 

Pain causing episodic crying was an important symptom 
in 69 cases (89 per cent). Vomiting occurred in 75 cases 
(97 per cent). Fifty-nine cases were described as ‘of 
sudden onset and 42 presented within 24h. Only 35 


18 


(45 per cent) of cases had blood in the rectum on 
examination and 56 children (73 per cent) had had a 
normal stool after the onset of symptoms. Fig. 1 shows 
the relative frequencies of the classic triad of presenting 
symptoms. 

e physical signs present in the 77 patients on 
admission are shown in Table I. 


Paln with crylng 





Fig. 1. The relative frequencies of symptoms ın the classic 
triad (n—77). 


Table I: THE PHYSICAL SIGNS FOUND IN 77 
CASES OF ACUTE INTUSSUSCEPTION 


Sign No. of patients o 
Abdominal mass rA 43 56 
Abdominal distension 13 17 
Blood per rectum 35 45 
Pyrexia 237-7 °C 13 17 
Bowel sounds increased 16 21 
Bowel sounds normal 52 67 
Bowel sounds absent 9 12 
Scaphoid abdomen 59 76 


Diagnosis 

Fifty-four cases (70 per cent) were diagnosed clini- 
cally from the history and pouei examination. 
Laparotomy revealed 16 cases (21 per cent) which had 
not been identified preoperatively. In 7 cases (9 per cent) 
the diagnosis was made by a barium enema 


examination. 

Treatment 

Seventy laparotomies were performed and simple 
manual reduction achieved in 60 cases (85 per cent). 


Five patients (7 per cent) had  uirreversrble 
intussusceptions or gangrenous bowel necessitating 
resections. Barium enema reduction was attempted in 
18 patients and was successful in 13 (74 per cent). 


Irreversible intussusceptions 
The average age of the few patients with irreversible 
intussusception was 17 months and their average length 
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of history was 58 h. All 5 presented with vomiting and 
colicky pain of sudden onset. Bloody mucus ap 
rectally in only one child. At operation had 
anatomically unusual intussusceptions of the ileo-ileo- 
colic type and 2 of these had pathological leading 
entities (one hamartomatous polyp and one Meckel’s 
diverticulum). Intussusception was diagnosed clinically 
in all 5 but in only one case was gangrenous bowel or 
irreversibility suspected preoperatively. 


Anatomy and aetiology 

Ileum intussuscepting into colon was found at 64 
laparotomies and in 56 (74 per cent) cases the 
intussusceptum lay between the ileocaecal valve and the 
splenic flexure. There were 13 (17 per cent) anatomically 
unusual intussusceptions with 5 ileo-ileal or jejuno-ileal 
and 8 ileo-ileo-colic or ileo-colo-colic types. Large 
Peyer's patches were noted in 10 leading edges. Thirty- 
one cases had enlarged mesenteric lymph nodes 
described as ‘mesenteric adenitis'. Cervical, axillary or 
inguinal lymphadenopathy was recorded in 20 patients. 
Meckel’s diverticulum led the intussusception in 4 cases. 
Three other pathological leading entities were found: 1 
gangrenous appendicitis, | hamartomatous polyp and 1 
simple polyp. 

The anatomically unusual intussusceptions (17 per 
cent) and those with large Peyer's por (14 per cent) 
and pathological leading entities (10 per cent) amount to 
a possible 41 per cent of cases in which operative 
intervention was justified. 


Complications and recurrences 
There were no deaths in this series. The three immediate 
eben complications were a serosal tear in one colon 
which was noticed and sutured at laparotomy, a septic 
wound and a wound dehiscence. The only late 
complication was small bowel obstruction due to 
adhesions which gave 5 episodes of obstruction in 4 
patients. Each of the 5 episodes warranted laparotomy: 
on 3 occasions adhesions were divided and on the other 
2 small bowel had to be resected. Thus 7 patients (10 per 
cent of 70 laparotomies) had complications resulting 
from the operative intervention for intussusception. 
Two patients had recurrences, twice in one. In the 
latter a right hemicolectomy was performed on the last 
occasion and the patient has had no further trouble. The 


other patient was treated by barium enema reduction , 


and also has had no further recurrence. 


Discussion 
This study has confirmed that intussusception in infants 
is clinically recognizable despite the classic triad of 
symptoms often being incomplete. Persistent vomiting 
(97 per cent) and episodic abdominal pain causing 
crying (89 per cent) were the real hallmarks of the 
condition. For Rene with gan ous small bowel 
the frequency of 7 per cent found accords with those 
found in other series—Wright (3), 14 per cent; Benson et 
al. (15), 10 per cent; Dennison and Shaker (14), 8 per 
cent; Auldist (19), 12 per cent; Gierup et al. (12), 4 per 
cent. But after examining the records of this small series, 
and of the above pee no outstanding clinical 
indicator of irreversibility or gangrenous bowel has 
emerged: possibly the slightly longer preoperative 
history (58 h) is significant. 

Barium enema was attempted in 18 cases and these 
patients were usually admitted between the hours 
9 a.m. and 5 p.m. when a radiologist was available. 


Unfortunately, at present, there is no full-time trained 

ediatric radiologist at the Royal Aberdeen Children’s 

ospital. There are three major risks or problems in 
using barium enemas for the diagnosis and treatment of 
intussusception: perforation of the colon, incomplete 
reduction and/or the missed diagnosis of a pathological 
leading entity and the delay incurred by this procedure 
in cases where urgent surgery is required. Douglas (20) 
reported 2 cases of perforation in a series of 300 barium 
enemas and estimated the incidence of perforation at 
less than 1 per cent of attempts but as over 60 per cent 
fatal when it did occur. Zheutlin (21), Hartman and 
Hills (22), Santulli (23), Bashour and Pierce (24) and 
Naylor (25) report a total of 19 cases of perforation by 
barium enema for intussusception. Perhaps the presence 
of full-time trained paediatric radiologists in centres 
where barium enema reduction is favoured reduces this 


risk. 

In this series, which is small compared to some, and is 
retrospective, over 30 per cent of cases justified opera- 
tive intervention (gangrenous bowel 7 per cent, patho- 
logical leading entities 10 per cent and anatomically 
unusual Done 17 per cent) and possibly the 
figure might go as high as over 40 per cent if enlarged 
Peyer's patches are included among the indications. 

This study of 77 cases of intussusception has not 
isolated a means of identifying cases with irreversibilit 
or gangrenous bowel but has confirmed the ease wit 
which the clinical diagnosis of intussusception can be 
made. Hydrostatic reduction under radiographic 
control 1s an established and successful nekod of 
treating intussusception but its use depends on the 
condition of the patient and the 24-hour availability of a 
skilled radiological service. A surprisingly hi 
percentage of the patients studied had lesions that might 
warrant laparotomy. If no full-time trained paediatrıc 
radiologist is available, the risks of colonic perforation 
and delay in cases of irreversible intussusception might 
be countered by a policy of urgent operation after 
clinical diagnosis. 
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Meckel’s diverticulum: its association with congenital 
malformation and the significance of atypical morphology 


M. H. SIMMS AND J. J. CORKERY* 


SUMMARY 
Retrospective analysis of the records of a children's 
hospital shows an increased mcidence of Meckel's diverti- 
culum in children born with major malformation of the 
umbilicus, alimentary tract, nervous System or cardiovas- 
cular system in descending order. A consideration of the 
risks associated with M. eckel" 's diverticulum suggests that 
elective resection is indicated only for diverticula that are 
atypical on inspection or palpation. 


WHEN Meckel (1) described the intestinal diverticulum 
that now bears his name many of his examples occurred 
in stillborn fetuses exhibiting major congenital mal- 
formation. The strength of this association between 
vitello-intestinal remnants and other congenital malfor- 
mations has, in subsequent reports, varied with the type 
of population studied. Of Christie 's (2) 63 cases of 
Meckel’s diverticulum detected at autopsy in children, 
21 (33 per cent) were associated with some form of 
congenital malformation, whereas in children in whom 
Meckel's diverticulum is detected clinically the associ- 
ation with congenital malformation is lower, e.g. 12 per 
cent in 273 cases reported by Wansbrough et al. (3) and 
9-5 per cent in 43 cases jw de by Brookes (4 ). 
Soderlund (5), in a series of 413 cases of Meckel’s 
diverticulum detected clinically in patients of all ages, 
found congenital malformation in only 4-6 per cent. 

Associations between particular congenital anom- 
alies and Meckel’s diverticulum have not been widel 
documented with the exception of exomphalos, in whic 
about 25 per cent of cases exhibit some form of vitello- 
intestinal remnant (6). Moore and Lawrence (7) re- 

rted a 5 per cent incidence of Meckel’s diverticulum in 
120 cases of imperforate anus but this figure may have 
been an underestimate as laparotomy or autopsy was 
not performed in all cases. 

In order to investigate the link between Meckel’s 
diverticulum and major congenital malformation, a 
retrospective study of the autopsy and clinical records of 
the Birmingham Children’s Hospital was carried out. In 
addition, the clinical records were analysed to show the 
extent to which histological and anatomical variations 
of Meckel’s diverticulum might determine the develop- 
ment of surgical complications. 


Patients and methods 

Autopsy records 

Autopsy records were studied for the 20-year period 1957 to 
1976 inclusive, selecting for study all cases coded for Meckel’s 
diverticulum or other vitello-intestinal duct remnant. The 
information recorded was cause of death, age, sex, the presence 
of coexisting congenital malformation and the anatomucal and 
histological type of the diverticulum. 

A further study of the autospy records was then made to 
detect the frequency of the major types of congenital malform- 
ation. When major malformation of more than one organ 

system occurred in a patient the case was categorized separately 
for each anomaly (Table I) 


Clinical records 

The records of all patients found chnically to have any form of 
vitello-intestinal remnant were reviewed for a 10-ycar podia: 
from 1966 to 1976, noting clinical, operative and pathological 
findings. 

Subsequently, the frequency of presentation of alimentary 
tract and umbilical malformations at the hospital was obtained 
for the same period. 


Statistical analysis 
Significance was assessed by y ? analysis HAUS Yates' correction 
for small numbers in the clinical series 


Table I: AUTOSPY SERIES: FREQUENCY OF 
MECKEL’S DIVERTICULUM IN CERTAIN TYPES 
OF CONGENITAL MALFORMATION 


No. Yo 
Malformation Total MD MD P 
Oesophageal atresia 99 12 12-1 «0-01 
Anorectal atresia 45 5 11:1 «0-01 
Duodenal atresia 48 2 42 n.s 
Ileal atresia 17 0 0 
Oesophageal and 20 3 
anorectal atresia 
Oesop and 4 2 26 <0-01* 
duodenal atresia 
oat prs duodenal 3 2 
rectal 
atresia 
Neurological 511 32 63 «001 
Cardiovascular 1356 63 46 «0-01 


All autopsies 1957-76 5919 171 29 


MD, Meckel’s diverticulum 
* Yates’ correction applied. 


Results 

Autopsy series 

À total of 5919 autopsies was reviewed. Of these, 171 
had a Meckel's diverticulum, an incidence of 2-9 per 
cent. In this group the male : female ratio was 9 : 5 and 
heterotopic gastric mucosa was found in 18 (20 per ab 
of the 90 diverticula examined by routine histolo 
Only 7 diverticula (4-3 per cent) were grossly atypi 

were attached to the umbilicus, 3 by a fibrous cord and : 
directly, and 1 was bicornuate. 

In only 3 cases was the Meckel’s diverticulum 
resnonsible for death: 2 neonates died of diverticular 
perforation and peritonitis and 1 child of 15 months 
died of a nous Meckel's intussusception. Major 
congenital malformation was the most frequent cause of 
death in the patients with Meckel's diverticulum (110 of 
171 cases: e cent), with obstetric problems and 
prematurity, infections and neoplasms accounting for 
the remainder. In the complete series of 5919 autopsies 
three ca EE of major congenital malformation were 
designated consisting of alimentary tract atresia, cardio- 
vascular defects and central nervous system defects 


* Birmingham Children’s Hospital. 
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Table II: CLINICAL SERIES: INCIDENTAL 
DISCOVERY OF MECKEL’S DIVERTICULUM AT 
LAPAROTOMY 





Indication for laparotomy No. 
Appendicectomy 15 
Anorectal atresia 3 

1 rung's disease 3 
Diaphragmatic hernia 3 

tussusception 2 
Duodenal atresia 2 
Spina bifida— urinary diversion i 

torchism i 
Adhesion obstruction 1 
Total 3i 
Table III: CLINICAL SERIES: UMBILICAL 
ANOMALIES TED WITH VITELLO- 
INTESTINAL DUCT REMNANTS °° 

Umbilical anomaly No. 
Exomphalos with Meckel’s diverticulum 8 
Patent vitello-intestinal duct 9 
Umbilical nodule with free Meckel's 2 
diverticulum 
Umbilical nodule with band to Meckel's l 
diverticulum 
Solitary umbilical nodule with vitello-ıntestinal 7 
histology 


Total 27 


Table IV: CLINICAL SERIES: COMPLICATIONS 
ASSOCIATED WITH MECKEL’S DIVERTICULUM 


Type of presentation No. 


Obstructive 
Mesodiverticular band 
Intussusception 
Volvulus 
Impaction of inspissated milk bolus 
Littre’s hernia 
Peptic 
Rectal bleeding 
Diverticulitis 
Total 
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including rachischisis. The alimentary tract atresias 
were further classified as oesophageal, anorectal, 
duodenal, ileal or combined. The incidence of Meckel’s 
2m in each of the above categories is listed 1n 


Clinical series 

A total of 81 patients underwent surgery for various 
forms of vitello-intestinal remnant, 35 in the first year of 
life, 10 in the second year, then approximately 3 in each 
annual group up to age 13. The male: female sex 
distribution was exactly 2 : 1. 

Patients were classified into three groups according to 
the mode of presentation. When an asymptomatic 
Meckel’s diverticulum was encountered during the 
course of a laparotomy for an unrelated condition, cases 
were classified as ‘incidental’ (31 cases, Table II). When 
operation was performed for a visible abnormality of 
the umbilicus, cases were classified as ‘umbilical’ (27 
cases, Table III). When a vitello-intestinal remnant 
produced symptoms necessitating surgery, cases were 
Classified as ‘complicated’ (23 cases, Table IV). 


Meckel's diverticulam 217 

Twenty patients (25 per cent of the clinical series) had 
an associated major congenital malformation, compris- 
ing 8 cases of exomphalos and 12 of the incidental group 
as shown in Table II. During the period of the study, 56 
cases of exomphalos were seen, but 7 cases were treated 


without laparotomy, leaving 49 for consideration. : 


Meckel’s diverticulum was found in 12 of these patients, 
8 at operation, included in Table III, and 4 at autopsy, 
an incidence of 24-5 per cent, although 5 of these 12 
Ser had coexisting gastrointestinal 


atresia. . 


imilarly, 124 cases of imperforate anus were treated, of : 


whom 28 were of supralevator and required 
laparotomy, revealing Meckel's diverticulum in 4 (14 
per cent). Three of these cases are listed in Table I and 
the fourth, with coexisting exomphalos, appears in 
Table III. Of 31 cases of duodenal and proximal jejunal 
atresia, 4 (12-7 per cent) had a coexisting Meckel’s 
diverticulum, 2 being included in Table II and 2 ın the 
autopsy series. By contrast, in 20 cases of ileal atresia 
icum over the period, no Meckel’s diverticulum was 
ound. 

Routine histological examination of the vitello- 
intestinal remnant was performed in 72 of the 81 cases 
and 22 (30-6 per cent) were found to contain heterotopic 
mucosa. In 19 this was of gastric type, but | diverti- 
culum contained both gastric and pancreatic rests, l 
patent vitello-intestinal duct was said to contain colonic 
mucosa and 1 umbilical nodule contained liver. When 
the three clinical categories are considered separately, 
heterotopia was most common in the complicated 
group (11 of 18 studied = 61 per cent), followed by the 
umbilical group (7 of 24 studied = 29 per cent) and least 
common in the incidental group e of 30 studied = 13-3 
per cent). Heterotopia was therefore significantly more 
common in those cases of Meckel’s diverticulum that 
presented with complications (P <0-0]). 


- - 


Anatomical atypia, such as a fistula or an attachment | 
to the exomphalos sac, was predictably common in the 


umbilical group but no gross abnormalities were found 


in the 31 diverticula encountered incidentally. In con- ` 


trast, the complicated group included 6 examples of 
mesodiverticular bands, 2 vitello-intestinal bands and 1 
diverticulum attached directly to the umbilicus, so that 9 
of the 23 cases (39 per cent) showed anatomical atypia, a 
significant association (P « 0-01) in comparison with the 
incidental group. 

No operative mortality was recorded in the clinical 
series but reoperation for adhesion obstruction was 

uired in one case. Details of postoperative mor- 
bidity were not consistently retrievable from the case 
notes. 


Discussion 
Standard textbooks of surgery usually quote a 2 per cent 
incidence of Meckel's diverticulum in the community, 
based on accumulated autopsy series. In different series 
of several thousand autopsies Curd (8), Christie (2), 
McParland and Kiesewetter (9) and Jay et al. (10) give 
incidence figures ranging from 1 to 1-5 per cent, while 
Carlson, quoted by Soderlund (5), gives a figure of 2-5 
per cent. Meckel's diverticulum is easily overlooked by 
the surgeon and Balfour (11) found only 15 examples in 
11107 laparotomies. However, Harbin (12) made a 
careful search for Meckel's diverticulum in 507 con- 
secutive laparotomies in infants and children and found 
7, an incidence of 1:3 per cent. 

. Compared with these figures, the 2-9 per cent inci- 
dence in our series is rather high (significantly higher, 
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for example, than the 1:3 per cent incidence in the 
comparable series reported by Christie in 1931 (2) 
(P «0-01). This can be explained by assuming a positive 
association between Meckel's diverticulum and other 
congenital malformations as these are present in 
64-3 per cent of our patients in the autopsy series. 
Considering the autopsy and clinical series together, 
significant increases in the incidence of Meckel's diverti- 
culum are shown in children born with exomphalos, 
oesophageal or anorectal atresia, or gross malformation 
of the central nervous or cardiovascular systems. À 
similar link with duodenal atresia is suggested but not 
confirmed. When more than one form of alimentary 
tract atresia affects an individual, the likelihood of a 
Meckel’s diverticulum being present is | in 4. 

These findings provide a further example of the 
tendency for different types of congenital ormation 
to occur together; presumably through the influence of 
undefined genetic or environmental factors on the 
embryo. Heal atresia, a lesion that is acquired in utero 
(13, 14), was not found to be associated with Meckel’s 
diverticulum, although it is possible that the atretic 
process could, at least 1n some cases, have obliterated 
evidence of a diverticulum. 

Should the fact that more than 10 per cent of infants 
with oesophageal or anorectal atresia possess a 
Meckel’s diverticulum influence their surgical manage- 
ment? To answer this question we need to know what 
proportion of diverticula become diseased, and what 1s 
the risk of surgery for complications compared to the 
risk of prophylactic resection. 

The fone held view that 15—30 per cent of Meckel’s 
diverticula become Mer 15, 16) was challen- 
ged in a paper published in 1976 b ry. Soltero and Bill (17). 
They studied a relatively static North American popu- 
lation over a 15-year period and found that, assuming a 
2 per cent incidence of Meckel’s diverticulum in the 
community, only 4-2 per cent of diverticula would ever 
produce clinical complications. 

Mortality rates for the surgery of complicated 
Meckel’s diverticulum seem to be improving. In 
Wansbrough’s 42-year retrospective series published in 
1957 (3) mortality was 20 per cent, while in Soderlund’s 
15-year review published 2 years later (5), the figure was 
11 per cent. More recently, Rutherford and Akers (18) 
reported 1-3 per cent mortality while von Hedenberg 
(19) and the present authors report no deaths. Under 
present-da y conditions a mortality rate of less than 5 per 
cent would be anticıpated, though morbidity rates are 
appreciable, with complications such as intestinal fis- 
tula, adhesion obstruction and postoperative infection 
all occasionally reported. 

Soderlund (5), von Hedenberg (19) and de Bartolo 
and van Heerden (20) did not report any mortality for 
incidental diverticulectomy though morbidity rates 
were 3, 9 and 12 per cent respectively; it was difficult to 
attribute postoperative complications to the diverticul- 
ectomy or the condition for which the laparotomy was 
primarily performed. Soderlund (5) also reported 44 
patients who were followed.for 1—15 years after an 
asymptomatic diverticulum had been observed at opera- 
tion but left in situ. None of these patients developed 
complications. Conversely, 13 of his 142 cases of 
pathogenic Meckel's diverticulum could have been 
resected at an earlier laparotomy. 

Is it possible to identify which diverticula have 
pathogenic potential? This series confirms previous 
observations (5, 18, 21) that the majority of compli- 


cations can be attributed to the peptic effects of 
heterotopic gastric epithelium or to the obstructive 
effects of abnormal bands or attachments. A classic 
Meckel's diverticulum arises from the antimesenteric 
border of the terminal ileum 40—100 cm from the 
ileocaecal valve. Itis 3—5 cm long, unattached except at 
the base, which is wide-necked, and its wallis of uniform 
thickness and structurally identical to the adjacent 
ileum. Pathological change is unusual in such a diverti- 
culum with the exception of intussusception which 
accounts for between 4 and 25 per cent of complications 
reported (3, 5, 18, 21, 22, 23). In our clinical series, 
however, 2 of the 4 intussuscepted diverticula exhibited 
heterotopic mucosa, as did 4 of 9 cases in Soderlund's 
series (5). Many intussuscepted diverticula are un- 
suitable for histological examination because of gan- 
Penas necrosis but it is possible that the presence of a 

eterotopic nodule frequently initiates inversion of the 
diverticulum. Other forms of complication that may 
befall a classic Meckel’s diverticulum, such as perfora- 
tion by an in foreign body (22) or Littre’s hernia, 
(24) are relatively rare. 

There is no problem in identifying abnormal attach- 
ments or bands at laparotomy and in some cases 
resection of a band alone may be sufficient, providing it 
is remembered that a mesodiverticular band may trans- 
mit the artery of supply to the diverticulum, necessi- 
tating excision of the diverticulum as well. There is, 
however, some difficulty in identifying the Meckel's 
diverticulum that is harbouring heterotopic gastric 
epithelium. Von Hedenberg (19) attempted to detect 
heterotopia by palpation of the diverticulum at opera- 
tion and detected nodularity in 31 of 89 cases. Only 17 
of these pc to have heterotopia on histological 
section; clearly a high 1ncidence of false positive diag- 
noses. Although Soderlund (5) found heterotopia 1n up 
to 35 per cent of asymptomatic diverticula by careful 
serial sectioning, peptic complications only occurred 
when the total area of gastric mucosa exceeded 1 cm?, 
with one exception, where an ulcer occurred in E partial 
omphalo-enteric fistula adjacent to a 0-13 cm? area of 
heterotopia. In this case it seems that ulceration occur- 
red because the area around the gastric mucosa was 
isolated from the flow of intestinal contents. Whenever 
the area of heterotopia exceeded 1 cm?, it was palpable 
at operation, and whenever the area was less than 
0-5 cm?, and therefore unlikely to be pathogenic, it was 
not palpable unless associated with a nodule of pan- 
creatic tissue. 


Conclusions 
Meckel's diverticulum occurs more commonly in indi- 
viduals born with congenital malformation, especially 
exomphalos, oesophageal atresia and anorectal atresia, 
andis should be remembered whenever patients with 
ae lesions require laparotomy. However, only about 4 
per cent of Meckel's diverticula ever become. pty 
matic and most of these if encountered incidentall 
will exhibit either a visible anatomical abnormality iuh 
asa band or an area of heterotopic mucosa greater than 
] cm?, which should be ble. When complications 
do occur, surgical mortality is from 0 to 5 per cent, while 
elective resection carries approximately a 5 per cent 
morbidity rate. Consequently, an asymptomatic 
Meckel’s diverticulum which looks and feels normal can 
justifiably be left m situ, and resection in the presence of 
peritonitis or intestinal obstruction is inappropriate. 
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Simultaneous isotope clearance from the muscles 


of the calf and thigh" 


N. S. ANGELIDES AND A. N. NICOLAIDES}{ 


SUMMARY 

There has been no end to the attempts made to determine 
the site and severity of arterial lesions in claudicants 
by the use of non-invasive methods but, so far, their 
diagnostic value has been limited. A method whose 
diagnostic accuracy in determining the site and 
functional severity of the lesions approaches that of 
arteriography is discussed. 

The hyperaemic index, which is the ratio of the total 
excess of blood supply during post-exercise hyperaemia 
over the maximum hyperaemic flow, has been deter- 
mined in the thigh and calf simultaneously, by measur- 
ing the *Tc™ muscle clearance in 30 limbs of 20 healthy 
volunteers and 139 limbs of 145 patients with claudica- 
tion, Lumbar arteriography classified the lesions in all 
patients as 0-10 per cent, 10—40 per cent, 40—70 per 
cent and more than 70 per cent stenosis. 

A bivariate analysis of the hyperaemic indices of the 
thigh and calf determined the site and whether single 
lesions consisted of a stenosis greater or less than 70 
per cent. In limbs with combined aorto-iliac and super- 
ficial femoral lesions the values of the hyperaemic 
indices could determine which of the two lesions was 
the more severe in addition to whether lesions consisted 
ds a stenosis greater or less than 70 per cent. 

These findings have been confirmed in a further blind 
pro Dc study of 47 limbs in which determination 
of the site and severity of lesions preceded aortography. 


MEASUREMENT Of the decrease in ankle pressure 
Observed after a standard exercise and the time taken 
for it to return to the pre-exercise level (recovery time) 
has now become a routinely used method of confirm- 
ing the presence of arterial disease and determining 
its severity. This decrease in pressure after exercise 
(1, 2, 3) has been attributed, somewhat loosely, to an 
increased vasodilatation in the muscles of the calf. 
An additional mechanism would be a much increased 
circulation in the muscle of the thigh depriving the 
calf of blood and thus contributing to, if not completely 
causing, the claudication (4). 

Previous attempts to determine the changes in 
peripheral resistance in the calf and thigh as a result 
of exercise have been based on measurements of flow 
in the calf and mean ankle pressure and have not 
allowed for changes in flow in the thigh (5). However, 
it has been indicated that the simultaneous measure- 
ment of calf and thigh blood flow would be essential 
for accurate determination of the changes in arterial 
resistance and for understanding the pressure-flow 
relationship after exercise (5). 

The purpose of our investigations was to ascertain, 
using **Tc™, whether simultaneous measurements of 
the changes in muscle blood flow in the thigh and 
calf might be of value in elucidating the haemo- 
dynamics of claudication. In addition, we wanted to 
investigate whether the post-exercise patterns of "Tom 
clearance would be of any diagnostic value, particu- 
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Fig. 1. Percentage clearance per min (T) from the calf of a 
normal limb before and after exercise plotted against time. 
The method of calculation of the hyperaemic mdex (HIT) 1s 
illustrated. 


larly in the assessment of coexisting proximal and 
distal stenotic lesions. 


Patients and methods 

Te” muscle clearance 

Simultaneous clearance of **Tc™ from the thigh and calf was 
studied at rest and after exercise: 40 pCi of "Tc™ diluted in 
0:2 ml of saline were injected mto the thickest part of the 
gastrocnemius and quadriceps muscles. The probes of two 
Pitman 235 isotope localization monitors were placed at a 
constant distance from the skin above the site of the mjection. 
The position was marked to enable accurate replacement of 
the probes after exercise. Output from the detectors was 
recorded continuously on a CR 552 recorder and the results 
were expressed as a percentage clearance per minute (7). 

All patients rested for 20 min before starting the test. 
Clearance curves were obtained for 10 min at rest; the patients 
then walked on the treadmull for 3 min at 4-5 km/h or until 
they were forced to stop by claudication, following which, 
clearance curves were recorded for 20 min. At any time the 
percentage clearance per minute (T), which is proportional to 
muscle blood flow, could be obtained from the equation 
fO-fE+) D. 

FOLD * 

where f(A is the radioactivity measured at time ¢ and f(t-- 1) 1s 
the radioactivity measured 1 min later. The radioactivity 
cleared during 1 min 1s f(r) —/(f-- 1). The mean radioactivity 
during the same minute is f()+/(t+1)/2, and therefore the 
percentage radioactivity cleared per minute is given by the 
equation. T was calculated at minute intervals using a computer 
and plotted against time (6). 


T= 


Hyperaemic index 

The total excess of 7, which is proportional to the totat excess 
of blood, was calculated from the area 4, representing the post- 
exercise hyperaemia (Fig. 1). This area could be calculated by 
measuring the height of the curve at 1-min intervals from the 


* Based on a paper presented to the Tripartite meeting held 
in Oxford, England, 5—7 July 1979. 

T Academic Surgical Unit, Cardiovascular Unit and Clinical 
Vascular Laboratory, St Mary's Hospital Medical School, 
London W2. 
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Fig. 2. Mean T' and standard deviation in group A (30 
normal limbs). 
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Fig. 4. Mean T and standard deviation m group C (46 limbs 
with superficial femoral artery occlusion). 
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Fig. 6. Calf HI plotted against thigh HI in limbs from 
study 1. The big.black dots are the plots of the mean HIs of 
the groups shown in Table I. 
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Fig. 3. Mean T and standard deviation in group B (35 hmbs 
with iliac occlusion only). 


X clearance /min(T) 





FJ H#ACIWZAGCARIASCTCTSEINDARBHEBAT BAA 
Minutes 


Fig. 5. Mean T and standard deviation in group D (25 limbs 
with combined aorto-iliac and femoropopliteal lesions). 
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Fig. 7. Calf HI plotted against thigh HI m limbs from study 
2 (limbs with combined aorto-iliac and femoropopliteal 
stenoses). 
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vertical line representing the end of exercise (Fig. 1) and taking 
the mean. The hyperaemic index (HI), which represents time, 
was defined as the ratio of the total excess of T (area A) over 
the maximum value of T (height M) during the post-exerciso 
period (Fig. 1). 

The two hyperaemic indices obtained (one from the thigh 
and one from the calf) from each limb studied were plotted 
against cach other as a form of bivariate analysis. 


Clinical studies 

Three consecutive clinical studies were undertaken: the first 
(study 1) involved limbs with arterial occlusions; the second 
(study 2) involved limbs with combined aorto-iliac and femoro- 
popliteal stenoses; and the third (study 3) was a prospective 
study on consecutive patients with ischaemic arterial disease 
of the lower limbs admitted to our hospital for angiography. 
Study 1: Twenty heaithy volunteers (20 limbs) and 114 patients 
(136 limbs) with claudication were studied. Aortography was 
performed on all the patients but not in the healthy volunteers. 
The patients were selected according to the findings of arterio- 
graphy to create the following groups: 

Group A (normal limbs): In this group 30 limbs of 20 
normal volunteers with no evidence of arterial disease were 
selected using the criteria that ankle pressure was increased 
after exercise and that the post-exercise pressure index was 
greater than the resting pressure index, confirming the absence 
of arterial disease. The mean age of this group was 26:4 4-31 


years. 

Group B (limbs with iliac occlusion only): In this group 35 
lunbs of 32 patients were included. Among these patients femoral 
pulses were absent or weak and iliac occiusion was shown on 
the aortogram. The mean age of this group was 64-5. 4-7 years. 

Group C (limbs with superficial femoral artery occlusion 
only): In this group 46 limbs of 38 patients were included. 
Posterior tibial and dorsalis pedis pulses were absent and an 
occlusion of the superficial femoral artery longer than 10 cm 
was shown on the aortogram. The mean age of thus group was 
59-8451 years. 

Group D (limbs with combined aorto-1hac and femoro- 
popliteal lesions): In this group 25 limbs of 24 patients were 
carefully selected so that either the aorto-iliac or femoro- 
popliteal segment showed more than 70 per cent stenosis or 
occlusion while the other site was always occluded. Femoral 
pulses were weak or absent and the posterior tibial and dorsahs 
pedis pulses were always absent. The mean age of these patients 
was 67-4--4-2 years. 


Results 

The changes of mean T in the thigh and calf of normal 
limbs before and after exercise are shown in Fig. 2. 
Thigh and calf 7 were stable and comparable at rest. 
They showed a fivefold increase immediately after 
exercise and both returned to the pre-exercise level 
within 3 min. The maximum increase in T was 
observed during the first post-exercise minute. Thigh 
and calf T were comparable during the whole of the 
post-exercise period. 

In limbs with aorto-iliac occlusion (Fig. 3) the 
pattern was much the same, but the degree of hyper- 
aemia was less (approximately threefold) and the 
time to return to resting levels was prolonged 
(9-12 min). 

In limbs with femoropopliteal occlusion (Fig. 4) 
there were differences in the pattern of clearance 
between the thigh and calf; the former behaved 
normally while the latter showed a slightly diminished 
mean 7 immediately after exercise, rising to a peak at 
d and thereafter returning to normal in a further 

min. 

Finally, in combined aorto-iliac and femoro- 
popliteal disease (Fig. 5), the thigh behaved much as 
in the aorto-iliac group (Fig. 3), but the calf showed 
near zero clearance immediately after exercise, rising 


Table I: THIGH AND CALF HYPERAEMIC INDICES 
IN GROUPS A TO D p 1) (mean 1-s.d.) E 
A C 


1:50::0:90 4894048 1-50+0:16 455+40-37 
1°544+0-20 5:024060 4304052 9-10+1-14 


Thigh HI 
Calf HI 


to a peak at 10 min and then returning to normal in a 
further 10 min. 

In all limbs with superficial femoral occlusion with 
or without aorto-iliac lesions, the peak clearance in the 
calf was reached only when clearance in the thigh 
decreased to pre-exercise levels. 

In order to demonstrate how the measurements of 
two hyperaemic indices (thigh and calf) vary in the 
four groups (À to D), the HI of the calf has been 
plotted against the HI of the thigh as a form of 
bivariate analysis (Fig. 6). This demonstrates a 
complete separation of the four groups (A to D). The 
mean values of the HI in the thigh and in the calf of 
the limbs in groups A, B, C and D listed in Table I 
have also been plotted in Fig. 6. In normal limbs 
(group A) the thigh and calf HIs were comparable. In 
limbs with iliac occlusion only (group B) both His 
were three times greater than in normal limbs. In 
limbs with superficial femoral artery occlusion only 
(group C) the HI in the thigh was normal, but the 
HI in the calf was three times greater. Finally, in 
limbs with combined aorto-iliac and femoropopliteal 
lesions (group D) the HI in the thigh was three times 
the normal and the HI in the calf was five times the 
normal (Fig. 6). 

Study 2: The purpose of study 2 was to determine the extent of 
the association of the HIs with the severity of combined aorto- 
iliac and femoropopliteal stenoses. 

Twenty-eight patients (33 limbs) with claudication and 
combined aorto-1lac and femoropopliteal stenoses of any 
degree were studied. They were selected according to the 
findings of an aortogram which was part of their mpatient 
Investigation, The degree of stenosis seen in the anteroposterior 
plane was expressed as a perceatage of the normal lumen. This 
was based on measurements of the adjacent angiographically 
norma] area of the same vessel. Lesions were classified as 0-10, 
10-40, 40-70 and greater than 70 per cent stenosis. 

Simultaneous muscle clearance curves were recorded from 
the thigh and calf, the HIs were calculated and the results were 
expressed graphically by plotting the HI of the calf against the 
HI of the thigh. 


Results 

The results from this study are shown in Fig. 7. The 
means of the HIs of the groups from study 1 are also 
shown and are the same as in Fig. 6. They form the 
corners of the quadrangle ABDC. All points from the 
His from study 2 were inside this quadrangle. Points 
in triangles s and q belong to limbs with stenosis which 
was more severe in the aorto-iliac than in the femoro- 
popliteal segment. Limbs in triangles p and r had a 
more severe stenosis in the femoropopliteal than in the 
aorto-iliac segment. Limbs in triangle p had a femoro- 
popliteal stenosis greater than 70 per cent and in 
triangle r a femoropopliteal stenosis less than 70 per 
cent. Limbs in triangle g had an aorto-iliac stenosis 
greater than 70 per cent and in triangle s aorto-iliac 
stenosis less than 70 per cent. 

Study 3: The results obtained from studies 1 and 2 suggested 
that the HIs obtained simultaneously from the thigh and calf 
could determine the state of the aorto-iliac and femoropopliteal 
segments, Le. whether occluded or stenosed, whether the 
stenosis 1s greater or less than 70 per cent and, finally, 1n limbs 
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Fig. 8. Calf HI plotted against thigh HI in limbs from study 
3 (prospective study). 


with combined aorto-iliac and femoropopliteal lesions, which 
of the two is the more severe. Studies 1 and 2 were m patients 
selected according to the arteriographic findings: study 5 was 
prospective. Patients with claudication admitted to the ward 
for investigation were studied by simultaneous clearance of 
To from the thigh and calf and the state of the aorto-iliac 
and femoropopliteal segments was predicted before arterio- 
graphy was performed. The findings were then compared with 
arteriography. Thus the aim was to substantiate the findings 
of the previous studies. l , 
Twenty-seven consecutive patients (47 limbs) with claudica- 
tion, admitted to the ward for investigation with a view to 
operation, were studied, Simultaneous muscle clearance curves 
were obtained from the thigh and calf and the HIs were 
plotted agamst each other. Aortography was subsequently 
performed and the degree of stenosis sean on the antero- 
posterior plane was expressed as a percentage of the normal 
size lumen as described in study 2. Lesions were classified as 
0-10, 10-40, 40-70, greater than 70 per cent stenosis and 
| n. 
Results 
The results of the HIs are expressed graphically in Fig. 
8. The degree of arterial stenosis suggested by the 
indices and the aortographic findings was correct in 
all kt 
Discussion 
Though isotope clearance techniques in the muscles 
of the lower limb are well established (4, 7-10), 
simultaneous clearance of radioactive isotopes from 
the thigh and calf muscles after exercise has been 
studied only recently (6). uu 
The use of **Tc? does not permit the determination 
of muscle blood flow in absolute values (i.e. ml per 
100ml of muscle per min) because its partition 
coefficient is not known. However, it wili allow the 
measurement of changes in flow in arbitrary units (T). 
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Fig. 9. Diagnostic chart based on calf and thigh HIs. a, 


normal arterial tree; b, aorto-iliac occlusion only; c, 
femoropopliteal occlusion only; d, aorto-iliac and 
femoropopliteal occlusion; e, superficial femoral or popliteal 
stenosis only; f, aorto-iliac stenosis only; g, aorto-iliac 
occlusion and superficial femoral stenosis; A, superficial 
femoral occlusion and zorto-iliac stenosis; p, aorto-iliac and 
superficial femoral stenosis (SF stenosis» 70 per cent: SF 
stenosis > AT stenosis); g, aorto-ilac and superficial femoral 
stenosis (AI stenosis 70 per cent; AI stenosis» SF stenosis); 
r, aorto~iliac and superficial femoral stenosis (both stenoses 
<70 per cent: SF stenosis AI stenosis); s, aorto-iliac and 
superficial femoral stenosis (both stenoses <70 per cent: 

AI stenosis SF stenosis). 


Five patients (5 limbs) have been studied on 5 con- 
secutive days in our laboratory in order to determine 
the reproducibility of the method. The coefficient of 
variation was 12 per cent immediately after exercise 
when T was high (20 per cent/min) and 30 per cent at 
rest when T' was low (3—5 per cent/min) (11). 

The changes in flow shown in Figs. 2-5 have been 
explained in detail elsewhere and have been the basis 
of a mathematical haemodynamic model (6). 

In limbs with iliac occlusion only the increase in 
flow per unit volume of muscle was the same, both in 
the thigh and in the calf after exercise. Equal perfusion 
pressure should have been present distal to the 
occlusion within the main arteries supplying the thigh 
and the calf as their lumens were normal. The vaso- 
dilatation within the peripheral vascular beds occur- 
ring during exercise was responsible for the post- 
exercise hyperaemic response in the thigh and in the 
calf, but the collateral circulation limited the amount 
of blood flow into the limb and therefore caused the 
diminished hyperaemic response (Fig. 3). 

In limbs with superficial femoral artery occlusion 
the increase in flow which occurred in the thigh after 
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exercise was the same as in normal limbs, but the flow 
in the calf was unchanged. A large amount of blood 
was available through the main arteries of the thigh 
and thus vasodilatation during exercise was respon- 
sible for the marked and short-lived post-exercise 


hyperaemic response (Fig. 4). The slight decrease of 


flow in the calf immediately after exercise and the 
observation that the hyperaemic response occurred 
when the flow in the thigh decreased towards the 
resting level suggested that a redistribution of blood 
was occurring in the limb during the early post- 
exercise period. This was more pronounced in limbs 
with combined aorto-iliac and femoropopliteal lesions. 

The concept of calf claudication in femoropopliteal 
obstruction is therefore of blood being ‘dumped’ into 
a large vasodilated proximal muscle mass. The calf is 
deprived and can only begin to receive blood to permit 
it to clear the isotope as the hyperaemia in the thigh 
decreases. 

The changes that occurred in patients with 
combined aorto-iliac and femoropopliteal lesions can 
be explained along similar lines. However, the aorto- 
iliac lesion is responsible for an aortofemoral gradient 
which becomes even more pronounced immediately 
after exercise, producing a lower pressure in the 
profunda, a prolonged reactive hyperaemia in the 
thigh and a more delayed onset of calf hyperaemia. 

The different values for the hyperaemic indices 
found in the four groups of limbs studied can be 
used in patients with claudication to determine 
whether the disease consists of a single lesion confined 
to either the femoropopliteal or the aorto-iliac region 
or whether the lesion is double, involving both the 
femoropopliteal and aorto-iliac segments. However, 
the patients studied were known to have occlusive 
disease diagnosed clinically by weak or absent pulses. 
It has been argued that it would be worth investigating 
to what extent the hyperaemic index could determine 
the site and severity of combined aorto-iliac and 
femoropopliteal stenoses. It is for this reason that 
study 2 was undertaken. 

Although one is fully aware of the inherent error in 
grading lesions on single plane arteriography, the 
results of study 2 suggest that the method used in this 
study to express the hyperaemic index may provide a 
less invasive means of determining the site and 
functional severity of arterial lesions, although it 
cannot match the definition of the anatomical extent 
shown on an arteriogram. Study 3 was designed to 
test this further. 

The results of studies 2 and 3 indicate that it is 
possible to predict the degree of stenosis in the femoro- 
popliteal and aorto-iliac segments—expressed as 
normal, less than 70 per cent stenosis, more than 70 
per cent stenosis and occlusion—with a high accuracy. 


In addition, in patients with double disease, this 
method can determine which of the two lesions is the 
more severe. 

The results of all three studies have enabled us to 
produce the chart shown in Fig. 9 from which the 
cause of claudication in any limb can be diagnosed. 

Although the original aim of the isotope studies 
described in this paper was to understand the haemo- 
dynamic changes that occur with exercise, the simul- 
taneous clearance of ?"Tc? from the thigh and calf 
developed into a diagnostic test. However, the 
technique need not be employed in patients with 
arterial occlusion because the diagnosis can be made 
clinically. Single stenoses can be assessed by the 
reactive hyperaemic response or by the degree of 
reduction of the ankle pressures after exercise (2). The 
main value of the technique may be in supplementing 
arteriography in patients with combined aorto-iliac and 
femoropopliteal stenoses. 
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Tracheal collapse 


Sir 

We have read the article ‘Tracheal collapse after 
thyroidectomy’ by W. E. R. Green et al. (Br. J. Surg. 1979; 66: 
554—7) with great interest. Since we live and work in an 
endemic goitre region, we fairly often observe cases of severe 
tracheomalacia (1:52 per cent = 77 cases among 5053 patients 
in the years 1965— -78), 

Faced with impending/tracheal co vi A we have applied a 
special technique (1—3) and thus none of the 77 cases ae a 
tracheostomy. Our technique consists of reu Nus 
tracheal walls by applying percutaneous sutures. After 10 days 
the tracheal Dpp nE peron to remove the sutures. Table I 
shows 'the results of a follow-up which we have recently 
completed. 

Of the 77 patients, 17 died and information could not be 
obtained on a further 10. Fifty patients were followed up 
(clinical examination, X-ray of the trachea without the use of 
any contrast medium, computerized tomography of the 
trachea and respiratory physiology). 


Table I: TRACHEOMALACIA IN COMBINATION 
WITH IMMINENT TRACHEAL COLLAPSE: 
FOLLOW-UP 1-4 YEARS AFTER TRACHEOPEXY 


% (77) 
No information 13 10 
Dead* 22 17 
Follow-upt 65 50 
Without symptoms (74%) 48-1 37 
Symptoms] 6%) 16-9 13 


* No suffocation, no recurrence of tracheomalacia. 

t Clinical; X-ray; CT; respiratory tests. 

t Symptoms due to concomitant diseases: no effective 
tracheal stenosis, no signs of recurrent tracheomalacia. 


fines patients had no complaints, in 13 we diagnosed 
dyspnoea following exercises because of cardia or pulmonary 
diseases. We did not find any patient suffering from tracheal 
stenosis when subjected to respiratory tests. 
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Rupture of the oesophagus 


Sir 

Several recent on oesop ecard aps dese the latest by 
Mr P. V. Walsh (Br. J. Surg. 197 601—6), emphasize the 
problem of the management of this condition. Mr Walsh 
makes the point that Dep in specialized units produces 
excellent results, largely due to an aggressive policy o pm 


management (I) th following surgical re of the 
ruptured oesophagus ıs usually due to severe mediastinal and 
pleural sepsis. Reoperation in a specialist centre is likely to save 


a number of these patients 

I would like to suggest that most patients with spontaneous 
or instrumental rupture should be referred to an ren se aca 
oesophageal surgeon either before or immediately following 
repair by a general iy If referral is delayed until recurrent 
leakage is apparent, the patient’s condition usually precludes 


transfer. 
Thisshould not be taken as a criticism of the general surgeon 
who may have carried out an excellent primary . It is 


simply a comment on the fact that primary repair requently 
fails and specialized techniques are necessary to redeem the 
situation. 


J BANCEWICZ 


Department of Surgery 
University of Manchester 


Hope Hospital 
ord M6 8HD 


l. TRIGGIANI E.and BELSEY R Oesophageal trauma: incidence, 
diagnosis and management. Thorax 1977, 32. 241—9 
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Book reviews 


Kidney Transplantation 
Edited P. J. Morris 237 x 157 mm. Pp. 408 + xviii. Illustrated 
1979. London: Academic. £17-50 


THERE are many books on transplant surgery; some of them are 
particularly relevant to the practising transplant doctor and 
others more to immunologists. This book is a multi-author 
issue with contributions from a large number of international 
personalities well known in the field of transplantation. There 
are in all twenty different chapters which are split up into 
sechons on immunobiology, preparation of the recipient, 
haemodialysis, preservation, right through to the operation 
itself and a glimpse into the future at the end. The book tries to 
cover kidney transplantation fully, and certainly contains all 
the recent developments that one would wish to know about, 
pags ds cell antibodies and their 1mportance ın transplan- 
tation, through to a mention of Cyclosporm A. If anything, it 
suffers from the disadvantage that it tends to fall between two 
stools, as books of this type can. It consists of too many rather 
small chapters, some of which could have been combined 
relatively easily. This leads to a number of opinions about 
clinical approaches in particular which are peculiar to the 
individual writing the chapter and not necessarily those which 
are universally accepted by those involved in transplantation. 
Having said all this, however, the book is a timely and up-to- 
date volume on renal transplantation which should be bought 
by those in this field embarking on a career in this difficult area. 
Those who are already established 1n transplantation would 
probably wish to buy works treating the individual topics 
mentioned in greater detail. This book should be available in all 
dialysis and transplant units as an excellent guide to theory and 

practice 1n renal transplantation. 
P, R BELL 


Laser Technology 
H. Muncheryan. 224 x 142mm. Pp 288. Illustrated. 1979. 
Hemel Hempstead: Prentice Hall. £9-70. 


BLOODLESS surgery with a knife that seals vessels as it cuts is a 
promise that laser engineers have floated enticingly before 
surgeons during the past two decades. Industrial uses have been 
found for the laser in such profusion during this period that the 
promise for the surgeon is only gradually being fulfilled 

Lasers are already recording the items purchased in a 
supermarket, ee the distance of objects 3 miles away to 
the nearest inch and allowing gyroscopes to be made with no 
moving parts, as well as cutting material for suits, branding 
salmon without damaging the fish and pla back up to 
30 000 TV pictures recorded on one LP-sized disc All these and 
many other uses are introduced briefly 1n this book on laser 
technology, and soon one is accepting as commonplace that a 
laser can read one's fingerprint and compare it with a 
holograph picture of the print already recorded in a microdot 
on an identity card, or that one can obtain a pen-sized laser 
eraser which will vaporize print from the prin 
marking the paper. Interspersed amongst these uses are 
accounts of the ‘unique’ inventions of Muncheryan’s own 
laser-producing firm, as well as a brief, slightly jumbled 
account of how lasers work. 

The surgeon who wants to know if laser technology 1s goin 
to help him will find a tenth of this book devoted to medical an 
dental developments, but he will be disappointed if he seeks 
details of the effects lasers have on tissues, and even an account 
of the Israel: hand-held surgical CO, laser, previously reported 
in this journal, is not to be found in this (understandably) 
Amernican-orientated book. 


This book does give an insight into the vast range of tasks 
that lasers are orming. Only by understanding something 
of this new technology can surgeons hope to communicate to 
engincers their needs, so that lasers can be made to work for 
them. 

J. P. $ COCHRANE 


A Textbook of Surgical Pathology 

Sir Charles Illingworth and B. M. Dick. Twelfth Edition. 
255 x 195 mm. Pp. 357. Illustrated. 1979. Edinburgh: Churchill 
Livingstone. £15-00. 


Tns latest edition of a well-established British textbook now 
appearing 57 years after the original sets out to interpret 
surgical pathology as embracing the whole science of surgical 
diseases, encompassing very much more than strictly the 

thol approach. Sir es Ilingworth is well known 
or his love of clarity and ped and, while adopting a 
traditional approach 1n his writing, he exemplifies the modern 
succinct style. The book consists of nineteen chapters dealin 
with the response to injury, the basis for immunity, woun 
healing, wound infections, tumours and the systematic ap- 
proach to pathology. Each section in the book 1s referenced 
with a selection of up-to-date papers, rather than long 
bibliographies at the end of each chapter. 

The author does not fail to quote older papers—for example 
work by Percival Pott ın 1775—and papers from the first part 
of this century, where no doubt the original message still 
pertains! The k is directed, and 1n the reviewer's view is 
much more suited, to undergraduates and to the early 
postgraduate years. As a reader of many of the earlier editions, 
illustrations ın some onde ede drape the one concerning 
the urinary tract, are very familiar, but one doubts whether the 
very gross picture of advanced tuberculosis of the kidney, 
showing cavities lined by granulation tissue and caseous 
change extending into the ureters, will be seen very often by 
present day surgeons. Other minor criticisms are that SI units 
are not incorporated, for example in the serum thyroxin 
measurement, It 1s implied that fluid ure in the tissue 
spaces is positrve where in fact recent data indicate that it is 
probably negative relative to the lymphatic spaces 

The book is readable and demonstrates a refreshing per- 

. The sections are short and can be read 1n their own 
right without necessarily having to undertake a whole chapter 
in order to determine a particular point of information. The 
fact that this book can be read ‘discontinuously’ will be 
invaluable to the undergraduate and postgraduate alike, who 
will wish to dip into the pathology text to expand their 
knowledge of current clinical cases 

There is much that the pathologist could learn from reading 
this book, as it branches into related disciplines of physiology, 
biochemistry, nuclear medicine and even aspects of clinical 
outcome and prognosis, whercas for the non-pathologist there 
is certainly sufficient pathology in the traditional sense. The 
shock lung syndrome, the system in gastrointestinal 
hormones, up-to-date concepts in carcinogenesis, H, recep- 
tors, radio scanning and ultrasonic scanning are all mentioned 
in relation to the pathology of appropriate conditions. 

This book will continue to be popular with those coming to 
pathology preparing for the pri fellowship, and as a 
concise statement of a very wide field of pathology, it will 
complement those larger texts currently recommended for the 
undergraduate courses. The standard of illustrations is hi 
and the book as a whole commendably small as judged 
many of its contemporaries. It can be strongly recommended: 

J B ELDER 


Intestinal Stomas 
Edited Ian P. Todd. 224 x 144 mm. Pp. 215 -4- x. Illustrated. 
1979. London William Heinemann £8.50. 


The Intestinal Stoma (Major Problems im Clinical Surgery 
Volume 

K. P. Kretschmer. 230 x 160 mm. Pp. 1284+ xu, with 61 illus- 
trations. 1979 Eastbourne Saunders. £12-75. 


THESE two short and easily readable books are toa] extent 
complementary; what is missing in one is present in the other 
The editor of Intestinal Stomas has gathered together a well- 
known collection of experts from different disciplines, but like 
most multi-author books there 1s some repetition 1n various 
chapters. Perhaps also it was unnecessary for two separate 
chapters on permanent and temporary colostomy and per- 
manent|and temporary ileostomy. The first half of the book 
consists of standard descriptions of indication, operative 
pce and complications of colostomies and ileostomies. 

chapters on the principles of stoma care, and the editor's 
own chapter on the continent Hero aan the line 
drawings, which for once are intelligible—are of special note. 
There are then two brief chapters on urinary diversion, which 
are helpful. However, the most important part of this book 1s 
: the last! half, where the so-called non-surgical problems of 
stoma care are discussed; 1n the general surgical textbook these 
features are usually only very briefly mentioned. Here there are 
some excellent chapters on diets and stomas and organizational 
aspects of an intestinal unit. The patient’s return to the 
community and the emotional responses to stomal surgery are 
sympathetically discussed; regrettably surgeons still tend to 
forget about the long term problems of their patients outside 
the hospital. 

Kretschmer's book from the United States 1s clearly written 
by someone devoted to the cause and 1s more of a reference 
work than Todd's. The first third of the book goes into much 
more detail about the indications for fashioning a stoma; the 
middle third 1s devoted to operative procedures—some of 
which are rarely used 1n the UK but most of the line drawings 
are self-explanatory. The rehabilitation of the patient back into 
the family and the community is not as fully discussed as in the 
British book. 

Both books make interesting reading for all those involved in 
caring for stoma patients; the British book gives a straight 
forward message for us all, whereas the work from America 
seems to be aimed more at the specialist trainee surgeon 

W SLACK 


The tion of the Patient 
F. G. Smiddy. 250 x 190 mm. Pp. 262-- x. Illustrated. 1979. 
Maidenhead: Arnold £17.50. 


THE author interprets the term ‘investigation’ as embracing 
clinical history and examination, and though he does not carry 
this approach to the extent of giving full clinical descriptions, it 
18 possible to describe the material as being diagnosis without 
management. The list of chapters includes some that are 
concerned with symptoms, such as dysphagia and heartburn, 
dyspepsia, diarrhoea and steatorrhoea, and others whose 
subject matter ıs closer to the systematic review of the diseases 
of an organ, for example tbe breast, or surgical endocrine 
disorders or urological diseases The text 15 succinct and clear, 
and the illustrations good The book should be of some value to 
candidates for the Fellowship, and 1t may help the established 
surgeon to become more selective in which investigations he 
orders, and indeed to question whether he needs them at all! 

MICHAEL HOBSLEY 


Primary Care of Hand Injuries 
W. 1 N er. 243 x 158 mm. Pp. 2974 xiu. Ilustrated 
1979 London Kimpton. £14:50 
Tuis book is in two parts. The first section covers the basic 
elements of hand care, which includes functional anatomy and 
The second part relates to specific problems. 

or the inexperienced hand surgeon, casualty officer or 

resident, it 18 helpful to have the ABC of hand surgery spelt out 


E teen -— 


Book reviews 227 
clearly and concisely. This has been done very effectively in Part 
1 where the author begins with an anatomical descnption 
related to function, and orderly examination of the hand, 
designed to eliminate or record damage to important structures 
which may require the services of an expert in hand surgery. 

Wound care, dressings and splintage are cou tg additions, 
not so often seen ın books on hand surgery, but always an 
essential part of treatment. 

Part 2 opens with the treatment of wounds and the methods 
of suturing. A short section on the use of antibiotics will help to 
rationalize the rather haphazard use of these drugs An infected 
finger treated by the wrong antibiotic will often take longer to 
heal than an abscess opened and drained, without an antibiotic 

The section on wound infection 1s brief, but comprehensive, 
and will prove valuable to those who believe that al infections 
are cured by pun A number of unusual infections are 
described, and ıt is always useful to beat these in mind when 
dealing with infections of the hand. The author could add to 
this section. 

In the section on tendon injuries the author divides the site of 
injury into Zones I to VI on the extensor surface and I to V on 
the flexor surface. Treatment of the late extensor tendon injury 
and flexor tendon repairs are left to the specialist in hand 
surgery, and 1s therefore not described 1n detail, emphasis being 
placed on accurate dia pes boon ugue an 

Section 10 describes bone and joint mjunes from the lower 
end of the radius to the fingertip, and again 1s concerned mainly 
with diagnosis and treatment by manipulation, performed by 
the primary care physician. Complicated problems requiring 
open reduction are referred to the appro riate specialist. 

Section 2 deals with burns caused by oth heat and chemical. 
This section is short, concise and elim without going 
into great detail which would go beyond the scope of this 
book. Its classification of burns into first, second and third 
degree 1s somewhat at vanance with the more usual description 
of superficial, partial skin loss and full thickness skin loss more 
commonly acceptable in this coun 

The section on nerve injury d mainly with diagnosis 
rather than treatment, and, as it is now accepted practice to 
suture nerves under high magnification, treatment 1s not 
Ki aras to the primary physician 

final section is on non-traumatic hand problems, which 
includes a short description of rheumatoid, degenerative and 
traumatic arthritis. The common tumours of the hand com- 
plete the section. 

This book has been written for the primary care physician, 
and the author emphasizes the need to transfer problems in 
hand surgery to the — 

This ıs a very useful book for those working ın accident 
departments and for junior doctors tramung in plastic and 
orthopaedic surgery 

S. H HARRISON 


Review of Medical Physiology 
W. F. Ganong. Ninth edition. 260x 182mm. Pp 618. 
Illustrated. 1979, Los Altos Lange Medical. $14.00. 


Tuts volume is, like previous editions, a valuable summary of 
physiological knowledge. Those who learnt their physiology 
some twenty years ago, like me, will be amazed at the advances 
in knowledge in such fields as the mechanism of muscle 
contraction, knowledge of the central nervous system, 
reactions within the cell especially those involving nuclear 
proa prostaglandins and thyroid function, to name but a 
ew. 


Students who are attempting to master the subject for the 
first tme will find throughout the book a clear presentation, 
amply illustrated by dia , drawings and photographs, 
although there are no coloured illustrations 

If one were to offer a criticism it would be that the system of 
SI units, which we accepted with some diffidence a year or two 
ago in this country, 1s still not accepted in the United States 
with the result, for example, that gas tensions are quoted in 
what now seem to us unfamiliar units. 

The book no doubt also has areas where the information is 
imperfect; the description of the innervation of the bladder, for 
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example, would lead one to believe that neural control of the 
detrusor muscle is cholinergic whereas it has been known for 
many years now that this is only partly true and that other, 
unidentified transmitters play an important role. 

There 1s a good index and the front and back covers display 
useful tables of atomic weights and normal values for con- 
stituents of human blood. 

J. H. WYLLIE 


Tutorials in Sargery 2 
F. G. Smiddy. 216 x 136 mm Pp. 284--ix Illustrated. 1979. 
Tunbridge Wells Pitman Medical. £5 95. 


MR SuIDDY'S literary output continues apace with this second 
volume of brief essays on a variety of topics. The idea 
underlying the book 1s that these are the sort of topics that a 
candidate might be asked to talk about during the oral 
examinations for the final Fellowship. The present selection 
has been organized into four sections: general principles, 


eral surgery, urology and arterial and venous jad ad 
opics covered in the section on general principles range from 
carcin agents through blood on bazards to the 
relief of pain in tbe surgical patient. In general surgery some of 
the items are what one might term 'standard', such as the 
aetiology, pathology, symptoms and treatment of tumours of 
the large bowel, but others cover topics which are often not weil 
covered ın textbooks such as the diagnosis and treatment of the 
various forms of thyroiditis. Yet others are scholarly essays on 
the history of surgery, for peni ie operations for duodenal 
ulcer, which must be really helpful to the surgeon in traming 

trying to develop a perspective of surgical thought. 
I do not presume to comment in detail on the urology and 
, but there 1s no doubt that it 1s good 

alee à 


| : 

I would rate this one of Mr Smiddy’s best contributions to 
the surgical literature. Fellowship candidates should find it 
useful and established surgeons will find a dip into its pages 
interesting and profitable. j 

MICHAEL HOBSLEY 
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Stomahesive'" Flange 
the bestin skincare  Urostomy pouches simply snap onto the Stomahesive™ Flange 









secure 
snap-lock seal 





ae ry 
$ 


easy ^ drainage 














secure closure 


special non-return valve 9 
effectively prevents pooling 


Surgicare™ Drainage System 
with integral 
supporting strap 





Surgicare'M System 2 saves the patient from the trauma 


of peeling off adhesive bags. The Stomahesive™ Flange a PEER T m iio cent 


can be left on the skin undisturbed for several days easy access of urine to 

whilst the pouches are replaced as often as necessary. the lower part of the pouch 

It makes possible a leak-free attachment of appliances and efficiently prevents 

to the skin thereby providing a unique degree of comfort ucc e 

free of irritation and soreness often associated with thus the Stomahesive TM wafer 
ordinary adhesives. Surgicare M System 2 takes full is protected from the d 
advantage of these benefits which are particularly breakdown effects of urine 


and remains secure and 


evident in the management or urostomies. leak-free for several days, 









Squibb Surgicare Limited 
Regal douse 
Twickenham TW13OT : 
Teienhone 01-R92 0154 


Made in England 


Piease send me your illustrated brochure on Surgicare™ System 2 Urostomy management 
Address your envelope to Squibb Surgicare Limited, Freepost TK 245, Twickenham TW IBR 


Name BLOCK CAPITALS 
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ICI presents three 
special reports of 
particular interest to 
clinicians in breast 
cancer. 


In view of the significance and 
volume of the work presented at 
three recent symposia on breast 
cancer (Lyon, 1977; Cambridge, 
1977, 1978), ICI has produced the 
complete Proceedings of each 
as Supplements to Reviews on 
Endocrine Related Cancer. 

Together, these supplements 
cover a wide range of topics, both 
clinical and experimental, relating to 
the nature and treatment of breast 
cancer generally, and to the use of 
‘Nolvadex’ in particular. 


Before you see 


the films, 
why not read 


the books? 













If you would like to receive a set of mn i Maid like to receive a copy PE Supplements to Reviews on Endocrine Related Cancer: BIS 
: Please tick appropriate boxtes) 
these Supplements, please complete | [ | ‘Hormone Deprivation in Breast Cancer; Lyon, fune 1977 [7] Anti-oestrogen Therapy in Breast Cancer. | 
and return the coupon without delay, Cambridge, September 1977 r) "Nolvadex: A Review of rhe Clinical Evidence’ Cambridge fal 1978 
as stocks are limited. E. "nce MH A | 


‘Nolvadex’ is a trade mark for a _ ‘Nolvadex’ 


tamoxifen. Full prescribing E 7 Kinder to the life it may prolong | 
information iS available on request. |e & $ d Post to ICI Pharmaceuticals Division, UKMP, Alderley House, Alderley Park, Maccleshedt, Cheshire. | 
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Editorial Notices and Instructions to Authors 


Original articles and any other editorial matter should 
be sent to the Editor, British Journal of Surgery, John 
Wright & Sons Ltd, Broadmead House, 21 Panton Street, 
Londen SW1Y 4DR. Acceptance is on the understand- 
ing that contributions are to this journal only and that 
articles and their illustrations become the property of 
the journal unless rights are reserved before publication. 


Business communications should be sent to John Wright 
& Sons Ltd, British Journal of Surgery, Bristol BS8 1 EX. 


Remittances are payable to the British Journal of 


Surgery. 
Advertisements. All communications to Hexagon 
Publishing Co. Ltd, 7a Chequer Street, St Albans, Herts 
et (telephone St Albans (0727) 60641: telex 
21827). 


Manuscripts 

The British Journal of Surgery subscribes to the policy of 
uniform requirements for manuscripts described in 
British Medical Journal 1979; 1: 5332-5 and Lancet 1979; 
1: 428—31, which authors are advised to consult, and in 
the leaflet Uniform Requirements for Manuscripts 
Submitted to Biomedical Journals, which is available 
from the Editor, British Medical Journal, BMA House, 
Tavistock Square, London WCIH 9JR (enclose 50p). 
The recommendations below are those which contribu- 
tors to this journal must observe. 

Submit three good quality plain paper photocopies of 
all written and tabular material and retain the original. 
The manuscript should be typed double spaced with 3- 
cm margins on ISO A4 (212 x 297 mm) paper or near 
equivalent and follow this sequence (beginning each 
section on a new page): title page (with authors, their 
highest academic degree, address of author who will 
deal with correspondence and sources of support); 
abstract and keywords (3-10 words or phrases using 
terms from /ndex Medicus whenever possible); text; 
acknowledgements; references; tables; and legends for 
illustrations. The abstract must be complete in itself, 
outlining the aim, results and conclusions of the paper. 
Tables should be typed each on a separate sheet and 
must have a Roman identifying number and a short 
descriptive heading. Submit all illustrations in triplicate 
and package securely. Photographs should be good 
quality, unmounted, glossy prints (not X-ray negatives 


or slides). Line drawings should be professionally drawn 
and photographed. A leaflet giving details of the 
preparation of artwork is available from tbe Editorial 
Office (enclose s.a.e.) and must be consulted. Colour 
prints should be accompanied by the original trans- 
parencies or negatives: a contribution towards the cost 

of colour reproduction is nearly always necessary. All 
illustrations should have a label pasted cn the back 
indicating the name of the author(s), the figure number 
and the orientation, and, for photomicrographs. the 
original magnification. Do not write in pencil or ink on 
the back of photographs. 


SI units and abbreviations 

It is journal policy to use SI units except fór measure- 
ment of blood pressure, where mmHg is preferred. 
Abbreviations for SI units and statistical terms are those 
in Baron D. N. (comp) Units, Symbols and 
Abbreviations: a Guide for Biological asd Medical 
Editors and Authors, 3rd ed. London, Royal Society of 
Medicine, 1977, and Br. Med. J. 1978: 1: 1334-6. Other 
useful works are: Council of Biological Editors: CBE 
Style Manual, 3rd ed. Washington, American Institute 
of Biological Sciences, 1972; and O'Connor M. and 
Woodford P.: Writing Scientific Papers in English. an 
ELSE-Ciba Foundation Guide for Authors. London. 
Pitman, 1978. : 
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according to the form of references adopted by Jndex 
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al. The sequence for a standard jourr ir 
author(s), title, journal, year, volume tifs 
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chlorhexidine gluconate 





Closest to the ideal skin cleanser 


78 AN EN Prisc etre BEDS tena eds rt NDA Pat 
PIE ERE Pero S 


eat ype Ava 


e Wide-range antimicrobial activity 
@ Rapid and persistent microbicide 
@ Well tolerated. 

@ As elegant as it is effective 


"Hibiscrub is the trademark for a solution containing chlorhexidine gluconate in all countries 
(Hibiclens, in USA and Australia). 


Further information is available on request. 


Imperial Chemical Industries Limited 
Pharmaceuticals Division & & 


Alderley House, Alderley Park 
Macclesfield, Cheshire SK10 4TF 





Bibi EE ia: 
Yates = 


‘Hibiscrub’ is a rapid bactericidal skin cleanser contain- 
ing 4% w/v 'Hibitane' (chlorhexidine gluconate) in a 
detergent base. 

‘Hibiscrub’ is available in containers of 250mi, 500mi 
and 5 litres. The 500ml pack is available with 
convenient-to-use foot and elbow-operated dispens- 
ing units. 

PL 0029/0127 

Precautions 

Antiseptics should not come into contact with the brain, 
meninges or middle ear. For external use only. 


User notes 

Hypochlorite bleaches may cause brown stains to 
develop in fabrics which have previously been in 
contact with chlorhexidine-cortaining solutions. 
Shouid staining occur, a special leaflet describing ways 
of preventing the problem is available on request. 


'Hibiscrub' and 'Hibitane' are trade marks. 





The British Journal of Surger 





Vol. 67: No. 4: April 1980 





rtr alode E EN ARAN ev Pred AEN Cra ATO SUM EARN ATHEN ASN 


Page 

ORIGINAL PAPERS i 

Three-year experience with glutaraldehyde-stabilized umbilical vein for limb salvage: HERBERT DARDIK, IBRAHIM M. — 2429 
IBRAHIM, MAMOON JARRAH, BARRY C. SUSSMAN and IRVING i. DARDIK 

Amputation for vascular disease: the experience of a peripheral vascular unit: D. R. A. FINCH, M. MACDOUGAL,D.j. TiBBSand — 233 
P. J. MORRIS 

The significance of blood pressure measurements in patients with peripheral vascular disease: DAVID H. EVANS, ROGER 0. 
QUIN and PETER R. F. BELL 

The evaluation of blood flow measurement using a gravimetric plethysmograph: C. $. HUMPHREY, S. H. LEVESON, P. A. — 242 
WIGGINS, D. T. WILDE and R. C. KESTER 

Reversible arteriopathy following an ergotamine overdose in a heavy smoker: J. W. L. FIELDING, R. M. DONOVAN, E.G. O, H 
BURROWS and R. A. HURLOW 

Incidence of postoperative deep vein thrombosis in Hong Kong Chinese: P. NANDI, K. P. WONG, W. 1, WEL H. NGAN and G. g. 251 
ONG 

Necrotizing enteritis: B. D. PUJARI and s. G. DEODHARE 254 

The insertion of oesophagogastric tubes in malignant oesophageal strictures: A. H. LISHMAN, A. W. DELLIPIANI and H. B. 7 
DEVLIN 

Ligation of the pancreatic duct in pancreatectomy: D. N, PAPACHRISTOU, H. D'AGOSTINO and J. G. FORTNER 266 

Intrahepatic biliary intestinal diversion for biliary obstruction: experience in 34 patients: E. MORENO-GONZALEZ.J. HEBRERO — 263 
SANMARTIN, J. A. SOLIS HERRUZO and M. MORENO AZCOITA 

The effect of histamine and histamine antagonists on gastric acid secretion and mucosal blood flow in man: s. E. KNIGHT, — 266 
R. L. MCISAAC and C. D. RENNIE 

Influence of orchidopexy for cryptorchidism on subsequent fertility: JESPER ELDRUP and KENNETH STEVEN 269 

Intussusception due to inflammatory fibroid polyps of the ileum: a report of 12 cases from Africa: N. K, NKANZA, M. KING — 271 
and M. S. R. HUTT 

Perineal wound healing after proctectomy for carcinoma and inflammatory disease: PHILLIPE BAUDOT, MICHAEL R. B, — 275 
KEIGHLEY and JOHN ALEXANDER-WILLIAMS 

The use of Silastic foam dressing in the treatment of advanced hidradenitis suppurativa: WYN P. MORGAN, KEITH ©. — 277 
HARDING, GILL RICHARDSON and LESLIE E. HUGHES 

Rectal stricture resection using the EEA autostapler: A. H. MCLEAN ROSS 281 

Spontaneous closure of choledochoduodenostomy: diagnosis by endoscopy and ERCP: A. REUBEN, M. H. JOURDAN, P. £7. 283 
ISAACS and 1. MCCOLL 


wer 


Cystic degeneration of the femoral vein: a case report: D. L. ANNETTS and A. R. GRAHAM 287 
Studies of the immediately vascularized skin allograft: LEONARD J. PERLOFF and CLYDE F, BARKER 289 
Doing away with the third blade: B. J. FAIRBROTHER 293 
Popliteal aneurysm: sinister harbinger of sudden catastrophe: L. GUVENDIK, K. BLOOR and D. CHARLESWORTH E 


SHORT NOTES AND CASE REPORTS 
Ureteric obstruction in ‘recurrent’ appendicitis: N. E. CETTI : 
A complication of stapling the stomach in gastric bypass for obesity: F. KONETSCHNIK, P. E. O'BRIEN and J. MCK. WATTS — 298 


297 


Lateral subcutaneous internal sphincterotomy for acute fissure in ano: S. K. S. MARYA, S. 5. MITTAL and s. SINGLA | 299 
A new closed drainage system: J. O. ROBINSON and A. A. BROWN 299 
Eder-Puestow oesophageal dilatation: a new hazard: c. J. SANDERSON and G. A. TROTTER m 
BOOK REVIEWS : 407 





ADIGA aA PAP HA VPN ara Lo HESPERIA 


© John Wright & Sons Ltd and the contributors named above, 1980, 


All rights reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted in any other form 
or by any means electronic, mechanical, photocopying, recording or otherwise without prior permission 
of the copyright owner, for which application should be made to John Wright & Sons Ltd. 


JOHN WRIGHT & SONS LIMITED BRISTOL BS8 1EX 
Published monthly | 
Subscription UK £30:00, Overseas £36-00 per annum, post free. Single copies £3-00, post free 


US Subscription $90.00 per annum (including air freight). Second class postage paid at New York, NY. Expediters of the Printed Word Lid are the US 
mailing agents. 


THIS IS A DRESSING 
INTO AN OPEN GR: 






Unconventional, perhaps - but just ss 
consider the disadvantages of so-called 4 E. 
‘conventional’ wound dressings. 


Standard gauze packing 
requires skilled changing at 
frequent intervals - with 
dirty or infected wounds 
this can be three or more 
times a day. 

Gauze packing 
provides inadequate 
drainage and poor air 
circulation: as it sticks 
to the newly formed 
tissue, it is uncomfort- 
able, often painful to 
remove. 

Now, consider the 
alternatives offered by new 
SILASTIC" Foam Dressing. 

Thefollowing excerpt, 
from a report written by 
researchers atThe Welsh National 
School of Medicine and published in 
1977 by The British Journal of Surgery is 
of particular interest: 

Anideal dressingfor an open granulating 
wound would be non-allergenic, non-adherent, 
slightly absorbent and would allow air into 
the wound. 

SILASTIC? Polymerised Silicone Foam 
Elastomer approaches this ideal. . .' 

Since then, experience gained in the successful 
treatment of over 1000 cases has clearly established 
that SILASTIC® Foam Dressing fulfils all these 


requirements, and more. 










SILASTIC* is a registered trademark of Dow Corning 


278-05-140 EN 













The 
application 
of SILASTIC^ 


This can be 
easily demonstrated 
by pouring the elastomer 
foam base and catalyst 
mix into the wound as shown, 
and allowing to cure for some 
~~ 2-3 minutes. The foam expands 
rapidly to approximately 4 times its 
original volume, conforming exactly to 
the natural configuration of the wound, 
while becoming spongy to the touch. 





The cured dressing can be removed and 
replaced ot will. 


T ux. 8 

This in itself is of considerable benefit to 
the patient since pressure is thus distributed 
more evenly across the wound surface, with 
the dressing retained in place by standard, 
non-allergic tape for much-improved patient 
comfort. 

Most patients are able to resume their 
normal occupations much sooner after post- 
surgery treatment with Foam Dressing than 
after treatment with conventional dressings. 


“ ANEW CONCEPT IN THE MANAGEMENT OF OPEN GRANULATING V 





Foam Dressing. 


Most significant of all perhaps is the 
dramatic decrease in patient trauma normally 
associated with wound dressing renewal. 

Any discomfort experienced when 
renewing SILASTIC® Foam Dressing is so 
minimal as to positively encourage frequent 
cleansing of the wound, enabling the patient 
to conduct his own wound management 
programme, in his own home, with little or no 
skilled nursing attention required. 

After thorough cleansing, the dressing is 
simply repositioned in the wound by either 
nurse or patient until such time as the healing 
process necessitates renewal of the dressing 
(every 5-7 days, on average). 

This frequent cleansing, combined with 
the pertect drainage and biologically-inert 
construction of the dressing itself has resulted 
in the elimination of wound infection, a marked 
tendency towards faster healing anc a clear 
advantage over conventional wound 
management. Cases to date include pilonidal 
sinus wounds, perineal wounds, conservative 
surgery for diabetic gangrene, sacral bec 
sores, abdominal wall wound breakdown and 
skin grafting donor sites. 

Your Dow Corning representative will be 
glad to discuss them with you in more detail 
and to demonstrate new SILASTIC" Foam 
Dressing to you in your own office. Telephone: 


0734 596888, or contact Dow Corning direct. 


SILASTIC' FOAM DRESSING 











ames Dow Corning Limited, Reading Bridge House, Reading RG18PW. Tel: 0734 596888. 
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UNIVERSITY OF GARYOUNIS 
SCHOOL OF MEDICINE, BENGHAZI 


Department of Surgery 
FACULTY MEMBERS 


Excellent opportunities for qualified candidates now exist in one of the most 
progressive and well-equipped university schools. Applications are currently being 
considered in the following specialties: 


1. General Surgery 2. Cardio-Thoracic 3. Plastic 
4. Neurosurgery 5. Orthopaedic 6. Urology 


Selected applicants will be offered initial contracts of two to four years, following 
completion of one year trial period. Applicants who qualify will be sent full details 
of salaries, research funding, bonuses, travel and housing allowances, children 
education allowances. Applicants should have FRCS, American Board or equi- 
valent. Applications should be sent to the attention of Dr M. Bensreti, 8 Cae Bach 
Close, Michaelston Super Ely, Cardiff, South Wales, UK. 





I7th Edition 
BAILEY & LOVE'S 
SHORT PRACTICE OF SURGERY 


Revised by A. J. HARDING RAINS, M.S., F.R.C.S. 
and H. DAVID RITCHIE, M.A., Ch.M., F.R.C.S. 


1352 pages 1531 illustrations £18-50 net 


1001 MULTIPLE CHOICE 
QUESTIONS AND ANSWERS IN SURGERY 


(Based on Bailey & Love's Short Practice of Surgery) 
By A.J. HARDING RAINS 
232 pages £4.50 net 
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LONDON: H. K. LEWIS & CO. LTD. 


136 GOWER STREET, WCIE 6BS TEL: 01-387 4282 
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British Council Medical Courses | | 


Recent Advances in Obstetrics and Gynaecology 


21 September — 3 October 1980 in London 


The Director of Studies will be Dr M de Swiet, Academic Sub-Dean, in association with Professor 
Sir John Dewhurst and Mr G V P Chamberlain of the Institute of Obstetrics and Gynaecology 
(University of London), Queen Charlotte's Maternity Hospital where the course will be based. The 
aim of the course is to present and discuss such recent advances in obstetrics and gynaecology in 
the United Kingdom as prenatal diagnosis and in monitoring the fetus both before and during 
labour. In gynaecology the emphasis has changed to gynaecological endocrinology in such cases 
as infertility and hirsutism but fertility research has also benefited from work in male fertility, tubal 
micro-surgery and extra-corporeal fertilisation. It is expected that the participants to the course 
will be able to contribute their own knowledge and opinions and ample time will be reserved for 
discussion. The course is intended for Specialist obstetricians and gynaecologists in hospital 
practice with at least five years experience. | 
There are vacancies for 50 members. 

Fee including demi-pension accommodation £520. 

Please apply by 30 April 1980. 


——— —— A (E 


Herd afines etui 


Acute Injury — Clinical Management, 
Pathophysiology and Biochemistry 
21 September — 3 October 1980 in Glasgow — London 


During this two week interdisciplinary course emphasis will be placed on the acute phase of injury 
of both surgical and traumatic origin but the common complications of sepsis and organ failure will 
also be covered. Practical problems of clinical management will be presented including advancesin 
the nutritional aspects of the later phase of injury. Ample opportunity for active participation in 
discussion will be available at all sessions. The Directors of Studies will be Dr | McA Ledingharm of 
the University Department of Surgery, Western Infirmary, Glasgow and Professor R G Clark of the 
Clinical Sciences Centre, Northern General Hospital, Sheffield. Members of the course will have an 
opportunity to visit a number of leading teaching hospitals and University Institutes in Glasgow 
and London. This course is intended for clinicians with an active interest in care of the acutely 
injured patient. 

There are vacancies for 30 members. 

Fee including full pension accommodation in Glasgow and demi-pension London £560. 

Please apply by 2 May 1980. 
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Proposed Course 


Advanced Paedodontics 
8 — 20 March 1981 London and Newcastle 
Director of Studies Professor G B Winters 





"————————"P—— ——————— MT 


Further information and application forms are available from local overseas Representatives of the 
British Council or from the Director. Courses Department, The British Council, 65 Davies Street, 
London W1Y 2AA, Britain. | | 
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=  Colifoam is a unique therapy for ulcerative | 


VU nia 


cing a topical anti-inflammatory with l 









== exceptional benefits over the rectal enema in terms 


of simplicity and convenience. 
| Gamma photography studies? have shown 
that a single dose of Colifoam remains in contact 
with the rectal mucosa for several hours. In one of 
these studies! the foam was seen to reach the 
c sigmoid colon in most patients. The second study; 
"o using a different protocol which included healthy 
subjects, did not confirm this finding but the 
authors concluded: 
"Unquestionably, however, the foam is more 
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comfortable and easier to retain 
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than a retention enema, and since the patient neec 
| | | Contra-indications s 


; not be immobilised, the foam obviously has 
—— à place in outpatient practice for patients : 
^. with proctitis and distal ulcerative colitis? | 
. Colifoam: hydrocortisone acetate foam .. 
supplied in a metered dose dispenser, po pu 
delivering approximately 5 ml. of Colifoam i... 
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New for Urostomy! 


anew standard of comfort and security 


Surgicare™ System 2 
saves the patient from the trauma 
of peeling off adhesive bags. 

The Stomahesive'" Flange can 
be left on the skin undisturbed 
for several days whilst 

the pouches are replaced 
as often as necessary. 

































SURGICARE 


Trademark 


ystem2 





The non-return valve 


permits easy access of 
urine to the lower part Few innovations in the last decade have contributed 
ofthe pouch as much to stoma management as the introduction of 


the Stomahesive'" wafer. Even in the most adverse 
circumstances, the Stomahesive wafer makes possible 
aleak-free attachment of appliances to the skin 


and efficiently prevents 
the return of urine to 
pool in the area of 


the stoma thus the thereby providing a unique degree of comfort free of 
Stomahesive'" wafer is irritation and soreness often associated with 
protected from ordinary adhesives. 

the breakdown effects of Surgicare'" System 2 takes full advantage of 


these benefits which are particularly evident in 
the management of urostomies. 


generates confidence 


During the post-operative 
week the patient learns 
firstly how simple it is 

to replace pouches, then 
with growing confidence 
learns how to prepare and apply | 
the Stomahesive'" Flange. : 


kinder tothe skin 


Squibb Surgicare Limited Regal House Twickenham TW! 3OT Telephone 01-892 0164 Made in Enaland Authorised user of the trademarks 


urine and therefore 
remains secure and 
leak-free for several 

















Comprehensive 


Manuals of 
Surgical Specialties 


Edited by Richard H. Egdahl 





Springer-Verlag 
Berlin 
Heidelberg 
New York 


Byron J. Masterson 


Manual of Gyne- 





cologic Surgery - 


With contributions by K.E. Krantz, W.J. Cameron, J.W. Daly, 
J.A. Fayez, E.W. Franklin 
Illustrator: D. McKeown 


Manual of Gynecologic Surgery is a handsomely illustrated, techni- 
cally precise guide to gynecologic surgery. The text and illustrative 
material are of equally high quality, with nearly 200 detailed surgi- 
cal renderings showing the vital steps of each procedure as well as 

management of operative complications. The authors incorporate 


the newest concepts.of wound healing, suture and surgical instru- 


ments, and stress the most recent surgical literature. Anatomy, pre- 
operative evaluation, surgical results and possible operative compi- 
cations to bowel, urinary system and pelvic vessels are presented in 
detail. 

Residents in training as well as practioners in many fields will find 
Manual of Gynecologic Surgery one of the most comprehensive 
resources available, a significant adjunct to their practices that rein- 
forces and greatly enhances their understanding of gynecologic sur- 
gery. : : 


Contents: 

Ambulatory Surgery.— Laparoscopy. 

Vaginal Surgery: Wound Healing in Gynecologic Surgery. Cervical 
Conization.— Vaginal Hysterectomy.-- Pelvic Relaxation and Asko- 
ciated Conditions: Enterocele Repair. — Repair of Rectocele and Pe- 
rineum.— Anterior Colporraphy.— Vaginal Prolapse.- Rectovagi- 
nal Fistula and Anal Incontinence.— Vesicovaginal Fistula.— Surge- 
ry of the Vulva. 
Abdominal Surgery: Yotal Abdominal Hysterectomy.-- Radical 
Hysterectomy.— Myomectomy. — Infertility Surgery of the Fallop- 
ian Tube. — Ectopic Pregnancy.— Surgery of the Ovarv.— Manage- 
ment of Bowel Injuries in Gynecologic Surgery.— Incidental Appen- 
dectomy.-- Marshall-Marchetti-Krantz Procedure. — Ureteral Injury. 
Selected Bibliography. — Index. : 


1979. 204 figures, 192 in color, 12 tables. XV, 256 pages 
Cloth DM 159,—; approx. US $89.10 
ISBN 3-540-90372-0 


TERETE 





Br. J. Surg. Vol. 67; April 1980 


Xi 








Praxilene 


naftidrofuryl BAN 
















Praxilene works via metabolic 
pathways to improve ischaemic _ 
muscle tissue nutrition. ) 
Praxilene FORTE 200mg infusion 
relieves ischaemic rest pain and 
allows time pre-operatively for 
detailed diagnostic assessment and 
preparation for arterial surgery. 


aindcations: patients who 


effects: occasionally, nausea, 


Y Seem. do de M e d "ETE 
pigastric pain and insomnia have 


and data sheet 


| NOT for bolus injection. 
Product Licence 3759/0004 


rs als Limited Package quantities: packs of 
í ve i ru DIM E wat , n CAO £80 
wW diesex UB/ 7L D 10 x lOml ampoules. £9.95 





wo tee 


The British Journal of Surgery 


Vol. 67 : No. 4 : April 1980 


Br. J. Surg. Vol. 67 (1980) 229-232 Printed in Great Britain 


| 


Three-year experience with glutaraldehyde-stabilized 
umbilical vein for limb salvage* 


HERBERT DARDIK, IBRAHIM M. 
SUSSMAN AND IRVING I. DARDIKt 


SUMMARY 

During the past 3 years, 361 vascular reconstructions 
were performed employing  glutaraldehyde-stabilized 
umbilical veins. The distal anastomosis terminated at the 
popliteal segment (n = 183), at either of the tibial arteries 
(n — 108) or at the peroneal artery (n — 70). One hundred 
and forty-one (77 per cent) of the popliteal reconstructions 
were below the knee. Many of the patients undergoing 
these bypasses had a previous edel. reconstruction and 
were operated upon for limb salvage. Operative mortality 
rates for the popliteal, tibial and peroneal reconstructions 
were >. 7, 2-6 and 4 3 per cent respectively Cumulative 
graft patency rates at 36 months for each of the three 
types of reconstruction were 76:4 per cent (popliteal), 63-4 
per cent (tibial) and 39-8 per cent (peroneal), Failures 
were usually due to inappropriate case selection or 
progressive disease, particularly in the distal circulation. 
Two grafts were removed because of wound and 
secondary graft infection. There were no instances of 
biodegradation, either by aneurysm formation or by 
myointimal proliferation. These data confirm that 
attempts at revascularization are definitely preferable to 
amputation. The use of the glutaraldehyde-stabilized 
umbilical vein has facilitated the performance of these 
operations. In appropriately selected cases and with 
expert surgical technique, long term graft function with 
lumb salvage can be obtained. 


THE need for reliable graft materials for vascular 
reconstruction below the inguinal ligament is very real 
for most of these patients are elderly and it is essential to 
minimize the extent and duration of the surgical 
dissection. In such patients one saphenous vein is often 
too small or otherwise unsuitable, or may have been 
removed earlier in life. 

We have been using the human umbilical cord vein as 
a vascular prosthesis clinically since 1974 (1) The cords 
are obtained from obstetric delivery suites and then 
undergo a complex series of processing steps including 
tanning with glutaraldehyde. The grafts are covered 
with a polyester Dacron mesh and stored in alcohol 
(Dardik Biograft, Meadox Medicals Inc., Oakland, 
New Jersey). Extensive investigations employing 
biochemical, physical and electrical parameters have 
demonstrated these prafts to be biocompatible and 
thromboresistant (2). Additionally, various forms of 
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biodegradation such as aneurysm and intimal 
Me asia have not been observed The grafts are 
available in various diameters and lengths. Our current 
use is predominantly for the 5mm diameter graft 
ed iet in the femoral popliteal location. This 

al diameter can also be employed for the small 
arteries of the leg but occasionally 4 mm grafts are used 
here. In patients with large femoral and popliteal 
arteries, 6 mm grafts may be chosen. 


Methods 

A total of 361 vascular reconstructions in the lower extremity 
employing glutaraldehyde-stabilized umbilical cord vein were 
performed between 1975 and 1978. The clinical data for these 
reconstructions are summarized in Table I Of the 183 popliteal 


Table I: CLINICAL DATA FOR GLUTARALDEHYDE- 
TANNED UMBILICAL VEIN SERIES 


Femoral 
popliteal Tibial Peroneal 
No procedures 183 108 70 
(n = 361) 
No patents 166 89 59 
(n = 314) 
Male female 95:71 69 20 41.18 
Age (mean) 66 62 70 
Diabetes 110 57 
(66%) (64%) (78%) 


reconstructions, 141 (77 per cent) were below the knee. Patients 
who had peroneal reconstructions were predominantly older 
and there was a high incidence of diabetes mellitus in this 
group Some patients had already undergone vascular 
reconstructions. Approximately half of the group having tibial 
and peroneal reconstructions had undergone some form of 
reconstruction that had failed and they had then required an 
extended or complex bypass in order to save the limb The most 
common previous procedure was femoral popliteal bypass with 
autologous saphenous vein. 


* Presented at the Annual Meeting of the Vascular Surgical 
Society of Great Britain and Northern Ireland, Liverpool, 
England, 17 November 1978 

T Vascular Surgical Service, Department 
Englewood Hospital, Englewood, New Jersey. 
Correspondence to: Dr Herbert Dardik, 1555 Center Avenue, 
Fort Lee, New Jersey 07024 USA 
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The primary indication for vascular reconstruction was limb 
salvage, defined by the pie of rest pain, pre , DON- 
healing ulcerations or focal gangrene. Many of these patents 
pce with combinations of these symptoms and findin 

isabing claudication was an infrequent indication for 
reconstruction, 8-2 per cent of femoral popliteal 
reconstructions and 5-6 per cent of tibial reconstructions. 
Additional operations were often required because of the 
advanced stage of the vascular obliterative process. sap 
these procedures were usually performed at the time of the 
primary vascular reconstruction, occasionally staging was felt 
to be better. Inflow reconstruction such as iliofemoral] bypass 
was sometimes required as were digital or transmetatarsal 
amputations, débndement and skin grafting. Lumbar 
sympathectomy was less often employed since many of these 
patients had already undergone sympathectomy or were 
neuropathic. 

The medial approach was employed to gain access to the 
popliteal and posterior tibial artenes at all levels. The anterior 
tibial artery was dissected from the intermuscular cleft of the 
anterior compartment by a long antenor lateral incision with 
complementary fasciotomy beyond the limit of the skin 
incision A laterally based incision with partial fibulectomy 1s 
preferred to the medial approach for exposure of the peroncal 
artery throughout its entire course (3). Close attention to a 
number of technical details is essential 1n order to secure 
success. These include meticulous handling of all tissues and 
particularly the arteries. If calcification exists, fracturing of 
these vessels must be avoided. This 1s cularly liable to 
occur if excessive traction is employed with Silastic vessel loops 
or if standard vascular clamps are too tight. Intraluminal 
balloon tamponade may be the safest method to achieve 
vascular control. Systemic heparinization is employed using 
1-25 mg/kg. We usually make the proximal anastomosis first, 
but the distal anastomosis can be performed initially if the 

n prefers. It is essential that the tunnelling of the graft be 
performed through a metallic or plastic tunneller. Damage to 


the graft can occur if it ıs simply pulled through the tissue 
tunnel due to friction between the outer Dacron mesh and the 
tissues. For the distal anastomosis, interrupted suture 
technique with fine monofilament suture material is employed 
at the ends of the arteriotomy. A continuous technique 1s 
employed along the latera] margins We endeavour to make 
this anastomosis approximately 22-25 mm long which, by 
Intraoperative vdd da nd has been shown to give a 
smoother and better taper. The interrupted suture method may 
also preserve the compliance of the graft at the anastomosis. 
Intraoperative arteriography- 1s routine to identify any 
technical fault and to demonstrate the run-off, including the 
pedal arch (4). 


Results 

Operative mortality rates for pophteal, tibial and 
peroneal reconstructions were 2-7, 2-8 and 4-3 per cent 
respectively. The cumulative graft patency rates up to 36 
months for each of the three types of reconstruction 
were 76-4 per cent (popliteal), 63-4 per cent (tibial) and 
39-8 per cent (peroneal) (Tables I-IV). There is no 
statistical validity for the 3-year figures for peroneal 
reconstructions since the numbers of cases between 24 
and 36 are insufficient. Fig. 1 depicts the cumulative 
patency curves obtained with each of these 
reconstructions. Table V summarizes the cumulative 
patency rates for popliteal reconstructions according to 
location of the distal anastomosis (above or below the 
knee), the presence or absence of diabetes mellitus and 
the influence of the run-off. As might be predicted, the 
presence of diabetes mellitus, poor run-off and 
reconstructions extending distally lead to a worse long 
term result than if these factors are not present. 


Table I: CUMULATIVE PATENCY RATE FOR FEMORAL POPLITEAL RECONSTRUCTIONS 


Withdrawn in 
Grafts at Graft interval due to 

Months risk failure LTF* Death Duration 
0-1 183 5 6 5 0 
2-6 167 14 0 li 18 
7-12 124 5 0 4 51 
1324 64. 4 0 4 32 
25-36 24 0 0 2 22 


Interval failure Interval patency Cumulative patency 
rate (%) rate (%) rate (Vo) 3: s.c. 
2-8 97-2 97-2412 
9-2 90-8 88:3425 
5.2 94-8 83-7 +-3-2 
87 91-3 7644+40 
0-0 100 0 164440 


Table HI: CUMULATIVE PATENCY RATE FOR FEMORAL TIBIAL RECONSTRUCTIONS 


Withdrawn in 





Grafts at Graft interval due to Interval failure Interval patency Cumulative patency 
Months risk failure LTF* Death Duration rate (%) rate (%) rate (%) s.e. 
0-1 108 8 l 3 0 75 92-5 925426 
2-6 96 13 0 4 12 14-8 85-2 78 8+38 
7-12 67 7 0 3 33 143 85 7 67:5443 
13-24 24 Í 0 ] 14 61 93-9 63-444 
25-36 8 0 0 0 8 0-0 100-0 634444 


Table IV: CUMULATIVE PATENCY RATE FOR FEMORAL PERONEAL RECONSTRUCTIONS 


Withdrawn in 
Grafts at Graft interval due to 

Months risk failure LTF* Death Duration 
0-1 70 4 0 3 0 
2—6 63 11 l 2 6 
7-12 43 6 0 2 21 
1324 14 l 0 I 7 
25-36 5 1 0 0 4 


* LTF, Lost to follow-up. 


Interval faiure Interval patency Cumulative patency 
rate (%) rate (%) rate (7o) 3: s.e. 
5-8 94-2 94:2 +28 
18-8 81-2 76:5 +5-0 
_ 19-0 81-0 61-94+6-8 
100 90 0 557485 

333 66-7 37-1 £167 


(3) CUMULATIVE PATENCY 
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Fig. 1..Cumulative graft patency rates for reconstructions to 
the popliteal, tibial and peroneal arteries. 


Factors that were related to most failures included the 
quality of the artery into which the distal anastomosis 
was performed as well as the run-off beyond this vessel 
(4). Calcification was associated with a higher incidence 
of ultimate graft closure. The absence of a pedal arch 
was associated with early graft closure in almost all 
instances. Early failures were usually due to 
inappropriate case selection with the factors previously 
identified being present. Late failures were usually due 
to progressive disease, particularly in the distal 
circulation. In some patients an accelerated progression 
of the atherosclerotic process was also observed in the 
inflow circulation. Two grafts were removed because of 
wound and secondary graft infection There were no 
instances of biodegradation either by aneurysm 
formation or by myointimal proliferation. Cumulative 
limb salvage rates are indicated in Fig. 2. 


Discussion 
The data obtained from this investigation confirm that 
revascularization 1s preferable to a policy of 
amputation. Although this study is primarily concerned 
with a particular graft material, it 1s evident that the 
denn : failure ratio is complex. Experience, 
dgement and meticulous technique are prerequisites 
urable graft patency. No graft material can make up 
fo or lack of these principles nor should the surgeon blame 
his failures on the particular material employed. The oy 
of glutaraldehyde-stabilized umbili vein sim 
makes these operations easier by providing a EIRT 
material that ıs non-antigenic, mechanically similar to 
normal vascular structures and biocompatible as 
determined by lao and chemical modalities. 

The results of the cumulative patency rates obtained 
in reconstructions of the popliteal, tibial or peroneal 
arteries were similar to those obtained by others and by 
ourselves using autologous saphenous veins uin 


Table V: FEMORAL POPLITEAL RECONSTRUCTIONS: 


Total Above-knee Below-knee 
Months (n = 183) (n = 42) (n = 141) 
0-1 97.] 100 0 96-3 
2-6 88 3 94-6 86:3 
7-12 837 94-6 80-4 
13-24 76 4 94-6 711 
25-36 76 4 94 6 7] I 


Umbilical vein for limb salvage 
(X) CUMULATIVE LIMB SALVAGE 
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POPLITEAL {n "183} 
TIBIAL (n= 108) 


PERONEAL {n= 70) 





| 6 12 24 
MONTHS 
Fig. 2. Cumulative limb salvage rates for popliteal, tibial 


and peroneal reconstructions. 
LIFE TABLE ANALYSIS 
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(1, Naj, 1978, 2a and b, Cutler, 1976, 3, LoGerfo, 1977, 4, 

DeWeese, 1977) with data accumulated for the 

ip Ed -stabilized umbilical vein prosthesis (BG, 
lograit 


comparable cases. This is shown 1n Fig 3 in which life 
table analysis of patients operated on mostly for e 
salvage, with the types of run-off as indicated, 

compared with our experience using the Biograft for 
femoral popliteal bypass (BG) Standard errors were 
computed using Greenwood's formula for life table 
survivorship where sufficient data were given; otherwise, 
standard errors were estimated by a binomial 
approximation. The Bonferromi method was used to 
maintain an overall significance level of 5 per cent. 
Using z-tests, a significant difference was found between 
the Biograft and Naji studies (5). There was borderline 
significance with the DeWeese study (6) and no 
significant difference from the others (7, 8). Analysis of 
the failures in this series indicates that the majority were 
due to faulty case selection. Using today’s criteria, most 


CUMULATIVE PATENCY RATES (%) 


Run-off 
Diabetes No diabetes Good Poor 
(n = 117) (n = 66) (n = 60) (n = 123) 
97 3 96-9 96 6 97 5 
918 91-8 88 7 88 0 
80-0 89-5 88 7 814 
72:5 82-2 833 73-1 
72:5 82 2 83-3 73 | 
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of these patients would not now be considered suitable 
for operation, e.g. those with absence of the pedal arch 
and extensive calcification of the run-off vessels. Most 
graft failures are due to progression of the disease, 
usually in the distal circulation, but sometimes in the 
proximal inflow circulation as documented by serial 
arteriography. The clinical proving ground for various 
graft materials employed in the lower extremity has 
classically been in the femoral popliteal site. We believe 
that to demonstrate the superiority of one particular 
graft material over another the most difficult areas of 
reconstruction should be chosen and for this reason we 
feel that the peroneal and perhaps in some instances the 
tibial arteries would be better than the femoropopliteal. 
Obviously these patients should only be operated upon 
to save their threatened limb and lacking an adequate 
autologous saphenous vein, it would certainly be 
justifiable to use any of the several accepted materials 
now available. This study would help to decide the one 
most suitable alternative to autologous saphenous vein. 
It was on this basis that we began our clinical investi- 
gation of the umbilical vein in patients requiring 
small vessel reconstruction who lacked a suitable auto- 
logous vein. With growing confidence in the use of this 
material in peroneal, and later tibial, reconstructions we 
tried it in the popliteal artery, first below and then above 
the knee. To date, our experience continues to be 
favourable and we believe that the glutaraldehyde- 


stabilized umbilical vein provides an excellent alterna- 
tive to the saphenous vein for reconstructions in the 
lower extremity. 
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Amputation for vascular disease: the experience of a 


peripheral vascular unit 


D. R. A. FINCH, M. MACDOUGAL, D. J. TIBBS AND P.J MORRIS* 


SUMMARY 

One hundred and forty-five lower limb amputations were 
performed on 133 patients over a 34 year period with a 
hospital mortality of 15 per cent. The mean age of the 
amputees was 72:2 years (range 43—90 years). The most 
common site of amputation was below the knee (42 per 
cent). Failure to obtain primary healing of the stump 
occurred in 20 per cent of patients and proximal 
reamputation was required in 8-3 per cent of patients. The 
ankle systolic blood pressure was not found to be of value 
m predicting those below-knee amputation stumps which 
would fail to heal. 

Accumulaied survival figures showed that 45 per cent of 
amputees died within 2 years of amputation and only 25 
per cent were alive at the end of 4 years The survival of 
diabetic amputees was significantly worse than that of 
non-diabetic amputees. 

Sixty-nine per cent of amputees were admitted to a 
special rehabilitation unit. At a mean of 24 years after 
amputation, 95 per cent of surviving amputees had been 
successfully integrated back into he community. 
Seventy-five per cent of amputees who had been fitted with 
a prosthesis made regular daily use of it but only 50 per 
cent were mobile beyond their own home. Progression of 
generalized vascular disease was the most common cause 
of restricted mobility. 

As the life expectancy of most amputees ts limited every 
effort must be made to avoid any delay m their recovery 
and rehabilitation. 


ADVANCES in peripheral vascular surgery over the past 
two decades have resulted in the salvage of many limbs 
otherwise destined for amputation. Amputation 
remains the only answer for patients with intolerable 
rest pain or infected gangrene in whom arterial 
reconstruction is not possible or has faled. 
Unfortunately the outlook for many amputees is poor 
with high early and late mortality (1,2), frequent 
problems with stump healing (3, 4) and difficulties with 
rehabihtation (5) 

It has been suggested that many individual surgeons 
see too few amputees to treat them with maximal 
efficiency (6). In 1974 a peripheral vascular service was 
established in Oxford to facilitate the management of 
patients with peripheral vascular disease. Eighteen 
months before this an Amputation Committee had been 
established to bring together representatives from the 
fields: of surgery, social work, physiotherapy and 
occupational therapy, as well as representatives from 
the local Artificial Limb and Appliance Centre and the 
Residential Rehabilitation Unit (Mary Marlborough 
Lodge). This unit is situated adjacent to the Artificial 
Limb and Appliance Centre some three miles from the 


main hospital and was opened in 1968 to provide an 
intensive programme of prosthesis fitting and 
rehabilitation (7). 


We report here the experience of the first 34 years of 
this integrated service 


Patients and methods 


During the 34 year period from September 1974 to March 1978, 
145 amputations for vascular insufficiency of the lower limb 
were performed on 133 patients admutted under the care of the 
Peripheral Vascular Service of the Radcliffe Infirmary These 
133 patients consisted of 113 single limb amputees and 20 
bilateral amputees (8 patients in latter group having had 
one limb amputated before the period of study) dum per cent 
of the patients were male and 40 per cent were female Thirty- 
two per cent of the patients were diabetic, 10-5 per cent had a 
history of stroke and 10-5 per cent had a history of myocardial 
infarction 

The mean age of the amputees was 72-2 years (range 43-90 
years), with 89 per cent ofi patients being more than 60 years 
old There was no difference between the mean age of the 
diabetic amputees (71-3 years) and that of the non-diabetic 
UE (729 years), nor between female (73-9 years) and 
maie (71 5 years) amputees 

Eighty-three per cent of amputations were performed for 
established arterial insufficiency. The remaining 17 per cent 
were performed for acute vascular insufficiency resulting from 
embolic disease in 31 patients and from acute venous 
thrombosis with secondary arterial insufficiency in 4 patients 

Efforts were made to improve the circulation to 78 limbs (54 
per cent) before amputation. Direct arterial surgery was 
performed on 45 limbs This consisted of major reconstructive 
surgery in 28 cases and embolectomy in the remaining 17. 
Operative sympathectomy was performed on 14 patients and 
phenol sympathectomy in a further 33 patients. In many 
patients these procedures postponed the need for amputation 
for several years (the longest period being just over 7 years) 
Several patients had more than one procedure. 


Table I: DISTRIBUTION ACCORDING TO LEVEL 
OF AMPUTATION 


Type of amputation No. % 
Below-knee 61 42 
Above-knee 47 32 5 
Gntti- Stokes 24 16 5 
Transmetatarsal 11 7 5 
Symes 2 15 

145 100 


Results 

Levels of amputation (Table I) 

The most common site of amputation was below the 
knee (42 per cent), followed by above the knee (32 5 per 
cent) and Gritti-Stokes amputation (16-5 per cent) 
Eleven transmetatarsal amputations (7 5 per cent) and 
two Symes amputations (15 per cent) were also 
performed. In one patent who had a Symes 
amputation, atheromatous debris from the aorta had 
embolized the tibtal vessels resulting in gangrene of the 
forefoot and anterior compartment muscles. The 
second patient was a diabetic with distal gangrene that 
was considered to be too extensive for forefoot 
amputation. 


* Peripheral Vascular Service, Radcliffe Infirmary, Oxford 
Correspondence to: D. R. A. Finch, Nuffield Department of 
Surgery, John Radcliffe Hospital, Headington, Oxford. 
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Tabie H: COMPLICATIONS FOLLOWING AMPUTATION OF 145 LIMBS 





Above-knee Grittu—Stokes Below-knee Symes Transmetatarsal Total 
Hospital death 12/47 6/24 2/6] 0/2 0/11 20 (15% 
Reamputahon at — 3/24 7/61* 0/2 2/11 12 (830 a) 
higher level 
Delayed healing, 4/47t 1/24 8/61 0/2 2/11 15 (10-376) 
conservative 
management 


* Excluding ! case requiring reamputation for stump pain 12 months later. 


t Including 1 case requiring local surgery 18 months later. 


Complications (Table IT) 

Twenty patients (15 per cent) died during the period of 
hospital admission. The mortality rates for above-knee 
amputation (24-5 per cent) and for Gritti~Stokes 
amputation (25-0 per cent) were more than seven times 
as high as that for below-knee amputation (3-5 per cent). 

Reamputation at a higher level was required for 
failure of healing in 12 patients (8:3 per cent). In an 
additional patient, reamputation was required 12 
months later for severe stump pain and contracture. 
Reamputation was required as frequently following 
Gntti-Stokes amputation as following below-knee 
amputation. 

In a further 15 patients (10-3 per cent) there was delay 
in healing of the stump which responded to conservative 
management, including further local surgery in 4 
patients. In one patient primary healing of an above- 
knee amputation was obtained but further local surgery 
was required 18 months later when the bone began to 
protrude through the skin flap. 

Primary healing following below-knee amputation 
occurred in 22 out of 25 diabetic patients (88 per cent) 
but in only 23 out of 36 non-diabetic patients (63 per 
cent) (i? = 4-43, P = 0-03). 

The ankle systolic blood pressure was recorded using 
a portable Doppler ultrasound probe in 43 patients 
before below-knee amputation (Fig. 1), but was not 
generally taken into account when determining the level 
of subsequent amputation. With the sphygmomano- 
meter cuff at ankle level there was no pressure below 
which failure of healing could confidently be predicted 


140 "s ee us 
120 Ankle cuff Calf cuff 
* Diabetic 
100 ° ° Non-disbetic 


Ankle systollc pressure (mmHg) 
o 5 8 8 





0 
Primary Delayed Failed Primary Delayed Failed 
healing healing healing healing healing healing 


Fig. 1. Ankle systolic blood pressure and healing of below- 
knee amputation stumps. (Horizontal bars represent mean 
of pressures; differences are not significant.) 


(nine ume showing primary healing in limbs with a, 
pressure of below 30 mmHg). Fewer recordings were 
made with the cuff at calf level, but even at this level the 
predictive value of the pressure was doubtful with nine 
stumps healing uneventfully with a pressure of less than 
65-70 mmHg—the level suggested as being of value in 


other published series (8, 9). 


Duration of stay in hospital 

The mean duration of stay in the primary care hospital 
following amputation was 37 days. The duration of stay 
was independent of the level of amputation, being 
generally determined by the time taken to supply the 
preliminary pylon. Seventy-one (69 per cent) of the 103 
major limb amputees who had survived their stay in 
hospital were transferred to the residential rehabili- 
tation centre (Mary Marlborough Lodge) for a period 
of intensive rehabilitation lasting from 2 to 3 weeks. 


Survival 

Accumulated survival figures for all amputees (Fig. 2) 
show that 69 per cent of amputees survived for at least | 
year after amputation. At the end of 2 years 55 per cent 
were alive and 37 per cent were still living at the end of 3 
years. By the end of 4 years only 25 per cent of amputees 
were still alive. There was no difference between the 
survival rates of female and male amputees but the 
survival of diabetic patients was significantly worse than 
that of non-diabetics (y? = 4.97, P = 002). Diabetic 
amputees seldom survived for more than 3 years (Fig. 3). 
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Fig. 2. Accumulated survival: all patients 
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Fig. 3. Effect of diabetes on survival after amputation 


Follów-up studies 
At a mean follow-up period of 24 years (range 10—52 
months), 57 of the original 133 patients were still alive 
for review. Three patients had moved from the area and 
could not be traced. All other surviving patients were 
contacted and interviewed either in their own homes or 
in a special amputation clinic. The 57 patients known to 
be alive consisted of 44 major unilateral amputees (15 
above-knee, 5 Gritti- Stokes and 24 below-knee), 9 
bilateral amputees, | Symes amputee and 3 patients with 
transmetatarsal amputations. Thirty-seven of the 53 
atients with major amputations (69-8 per cent) had 
n admitted to the residential rehabilitation unit 
following amputation. Sixty-six per cent of surviving 
amputees admitted to having been smoking prior to 
amputation and 38 per cent were still smoking at the 
time of review. 


Location of amputees 
This is summarized in Table III. Only 3 amputees (5 per 
cent) were still in hospital at the time of review (2 were in 
community hospitals and | in a geriatric hospital). The 
e 54 amputees (95 per cent) had been 
successfully integrated back into the community. Forty- 
five amputees (79 per cent) were living in their own 
homes, 4 amputees were living with relatives and 3 in 
lodgings—2 ving lived in lodgings for many years 
before amputation. The remaining 9 patients (16 per 
cent) lived in old people’s homes or warden-controlled 
ats. 


Employment 

At the time of amputation, 15 surviving patients (26-3 
per cent) were in full or part-time employment. Only 4 
patients (7-6 per cent) returned to any form of 
employment following amputation. These 4 patients 
included a 59-year-old bilateral amputee who was re- 
employed assembling electrical equipment following left 
Gntti-Stokes and right below-knee amputations. 


Mobility 

This 1s summarized in Table IV. At the time of review, 29 
amputees (50 per cent) were confined to their house or 
house and garden. Sixteen (29 per cent) had limited 
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Table II: LOCATION OF 57 SURVIVING 
AMPUTEES 
Major 
unilateral Bilateral 
amputees amputees Other Total 
Own/council 3l 4 3 38 
house 
Relatives 2 i l 4 
Lodgings 3 0 0 3 
OPH/flats 6 3 0 9 
Community 2 0 0 2 
hospital 
Geriatric 0 l 0 l 
hospital 


OPH, Old peoples’ home 


Table IV: MOBILITY OF 57 SURVIVING AMPUTEES 


Major 
unilateral Bilateral 
amputees amputees Other Total 

Confined to bed 6 2 1 9 

or chair 
Mobile within 15 5 0 20 

house and 

garden 
Limited outside 14 l Í 16 

mobility ] 
Fully mobile 9 ] 2 12 
Table V: USE OF ARTIFICIAL LIMB BY MAJOR 
AMP 

Major 
unilateral Bilateral 
amputees* amputees Total 

Never fitted 5 7 12 
Never used 7 0 7 
Minimal use 3 0 3 
Reasonable use 8 0 8 


Full use 20 2 22 
* Excluding | patient not yet supplied with definitive limb 


outside mobility and 12 (21 per cent) were regarded as 
fully mobile 

The main restricting factors in the 29 amputees who 
were confined to their house or garden were amputation 
of both legs (7), stroke (5), incapacitating angina (4), 
ischaemic pain in the other foot (4), depression (2) and 
senile dementia (1). No obvious cause other than age 
and motivation could be identified in the remaining 6 
patients. Several patients had been more mobile, but 
mobility had subsequently become restricted by 
progression of angina, pain in the other limb or onset of 
stroke. Age alone had surprisingly little effect on 
mobility. 


Use of prosthesis (Table V) 

At the time of review, 75 per cent of amputees who had 
been fitted with a prosthesis made regular good use of it, 
wearing it either all day (22 DA or fo fopsemajor part 
of every day (8 patients). In a furth "(patients the 
limb was either never used (7 patie i used-only: on, 
special occasions such as attending 










mb fór most of T 
A 


a pylon in preference to the defin 
the time, the most common reason being the Wei 
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Phantom limb and stump pain 

Phantom limb sensations were still experienced by 54 
per cent of amputees, but were always noted to become 
less frequent with time. In only 12 per cent did they 
occur more frequently than once pez week. Phantom 
pain (felt either as a shooting pain or unpleasant 
sensation at the site of the amputated limb) was 
experienced by 30 per cent of patients, but was severe 
enough to warrant analgesics in only 2 patients (3-5 per 
cent). 

Ten patients (17-5 per cent) complained of pain in the 
amputation stump itself. This was severe in only 2 
patients. In one patient 1t disappeared following sciatic 
nerve block. In a second patient breakdown of the 
stump requiring reamputation eventually occurred. 


Discussion 

As reconstructive surgery for limb salvage becomes 
increasingly successful it is inevitable that those patients 
who come to amputation will be older and have more 
advanced generalized vascular disease. This is reflected 
in the high hospital mortality and poor long term 
survival of amputees in this series and the number whose 
mobility was restricted by progression of the associated 
disease. Nevertheless, the 15 per cent hospital mortality 
and 55 per cent 2-year survival rates reported here are 
not dissimilar to those reported recently in other series 
in which the amputees were somewhat younger (1, 2, 4, 
10). The extremely limited life expectancy of diabetic 
amputees was not unexpected since diabetics are known 
to have a higher mortality rate at all ages than the rest of 
the population (11). 

Since their life expectancy is limited, it 1s important 
that the rehabilitation of vascular amputees is as rapid 
as possible. Thus the advantages of conserving the knee 
joint must be balanced against the increased morbidity 
that inevitably will occur if primary healing of the stump 
is not achieved. If primary healing does occur then early 
mobilization is undoubtedly made easier by 
conservation of the knee joint with the retention of 
hu iach qr and lower energy requirements. 

owever, in this series there was only limited evidence 
that retention of the knee joint influenced the final 
degree of mobility as 14 out of 25 unilateral below knee 
ain dope were mobile beyond their house compared 
with 9 out of 20 where the knee joint was sacrificed. With 
an integrated programme of rehabilitation, mobility 
would appear to be influenced to a greater extent by 
ie on of associated vascular disease than by the 
evel of amputation alone. 

The reamputation rate following below-knee 
amputation of 11-5 per cent recorded in this senes is 
lower than the 17—22 per cent reported recently from 
other centres (4, 8, 12). Furthermore, healing frequently 
occurred in limbs where the ankle systolic pressure 
measured with a calf cuff was below 65 mmHg, thus 
demonstrating that the perfusion pressure is only one of 
many factors (including surgical and nursing technique) 
which may effect stump healing. 

No particular technique of below-knee amputation 
was found to be associated with fewer complications. In 
particular, the use of a long posterior myoplastic flap 
was not found to affect significantly the results. 
Meticulous attention to general techniques such as 
careful handling of tissues and the avoidance of tension 
were considered to be important, as was the strict 
avoidance of tight stump bandaging at all times. Every 
effort was made to avoid unnecessary trauma to the 


main nerve trunks at amputation, and to warn the 
patients about the probability of experiencing phantom 
sensations. It 1s uncertain as to whether or not these 
factors resulted in the low incidence of unpleasant 
phantom sensations and severe stump pain in this series. 

Gritti-Stokes amputations, which accounted for 16:5 
per cent of the total in this series, were frequently 
unsatisfactory. As might be expected, the early 
mortality rate for amputations at this level was the same 
as that for above-knee amputations (25 per cent), but 
problems with stump healing were more frequently 
encountered and indeed the reamputation rate at this 
level was similar to that for below-knee amputations. 

Ankle and forefoot amputations accounted for only 9 
per cent of the amputations in this series. The failure of 
primary healing that occurred in 4 of the 11 forefoot 
amputees ts in agreement with the high failure rate of 
surgery at this level reported in other series (3,13). 

Because the rehabilitation of the vascular amputee 
involves close cooperation between workers of many 
disciplines it is easy for long delays to occur. It is 
essential that both the patient's mental and physical 
rehabilitation should be planned carefully in advance 
and brought into practice immediately after 
amputation. This is often difficult to achieve, but was 
made easier in our series by the introduction of a 
specialized service. Problems most frequently arose with 
patients tn other wards where the nursing and junior 
medical staff were less familiar with the importance of 
easy contact with the other members of the amputation 
team. 

Regular weekly meetings on the wards between 
medical staff and members of the departments of social 
work and occupational therapy have been found to be 
invaluable in minimizing delays in the assessment of the 
home situation and the modification of bathrooms, 
steps, stairways ‘etc. Unless these departments are 
involved at an early stage problems at home can delay 
the discharge of an otherwise mobile amputee. These 
delays are especially likely to occur 1n the management 
of amputees not suitable for walking training where 
many modifications to the house may be necessary to 
allow free use of a wheelchair. 

The transfer of 70 per cent of major limb amputees to . 
the residential rehabilitation unit has resulted in their 
stay 1n an acute Sales hospital bed being kept as short 
as possible thus freeing these acute surgical beds for use 
by other patients. In recent months the use of the 
pneumatic early walking aid (14) has been found to be of 
great value in restoring mobility to many amputees 
whilst still on the ward. The 2 weeks spent in the 
residential unit allowed many of the early problems 
associated with the use of a pre ary pylon to be dealt 
with efficiently so that confidence in the appliance was 
not lost. As a result of this, two-thirds of the surviving 
unilateral amputees in this series who had been fitted 
with an artificial limb made regular use of it. 

Finally, the successful integration of 95 per cent of 
surviving amputees back into the community would not 
have been possible without the early and continued 
involvement of the medical social workers of the 
amputation team. The severe emotional impact that the 
loss of a limb inflicts on both the patient and his family 
must not be forgotten and both patient and family may 
need a great deal of support at this time. Without it, 
doubt and depression may prevent the amputee from 
cooperating fully in his rehabilitation and prevent his 
successful return to the community. 


Conclusions 

The life expectancy of most vascular amputees is 
limited. Their successful rehabilitation depends on the 
rapid provision of a well-healed, pain-free stump and 
the efficient cooperation between workers of many 
disciplines in an intensive programme of rehabilitation. 
When' efficient cooperation does occur, a very high 
propor uon of surviving amputees can be integrated 

into the community. 


Acknowledgements 

We are grateful for the assistance of the other members of the 

amputation team in the preparation of this paper, and in 
to Miss S. I. Perera of the t of Social 

Work of the Radcliffe Infirmary and to Dr E. A. Hamilton and 

Dr P. J. R. Nichols of Mary Marlborough Lodge, Nuffield 

Orthopaedic Centre, Oxford. 


References 

l. WEAVER P. C. and MARSHALL S. A.: A functional and social 
review of lower-ltmb amputees. Br. J. Surg. 1973; 60° 
732-7. 

2. HARRIS P. L., READ F., EARDLEY A. et al: The fate of the 
elderly amputee. Br. J. Surg. 1974; 61: 665-8. 

3. WARREN R, and KINH R.: A survey of lower extremity 
amputation for ischaemia. Surgery 1968; 63: 107-20 


OO ~ ON t A 


+ r " ` t 


Amputation for vascular disease 237 


COUCH N P., DAVIDJ K., TILNEY N. L etal.: Natural history. 
of the leg amputee. Am J Surg. 1977; 133 469-73 
CHILVERS A. $ and BROWSE N. L.: The social fate of the 
amputee, Lancet 1971, 2: 1192-3 
JAMIESON C. W and HILL D.: Amputation for vascular 
disease Br.J S 1976; 63: 683—90 
HAMILTON E A. and NICHOLS P. J. R.: Rehabilitation of the 
elderly lower-limb amputee. Br Med. J. 1972, 2: 95-9 
. BARNES R. W., SHANIK G D. and SLAYMAKER E E.. An index 
of healing in below-knee amputation: leg blood pressure by 
Doppler ultrasound. Surgery 1976; 79: 13-20. 
9. RAINE J. K., DARLING C., BUTH J. et al.* Vascular laboratory 
criteria for the management of peripheral vascular disease 
of the lower extremities. Surgery 1976; 79: 21—9 

10. LITTLE J. M., PETRITSI-JONES D., ZYLSTRA P. et al.. A survey of 
amputations for degenerative vascular disease. Med J 
Aust, 1973; 1: 329-34. 

ll. MARKS H H. ln: MARBLE A, WHITE P., BRADLEY R F. et al 
(ed.) Joslin's Diabetes Mellitus. Philadelphia: Lea and 
Febiger, 1971: 222. 

12. KIHN R. B., WARREN R and BEEBE G. W: The genatric 
amputee. Ann. Surg. 1972; 176: 305—14. 

13. THURSBY P. F. and DUNN R. M.. Amputations of the lower 
limb in a repatriation hospital, Med J Aust. 1970; ST 
161-6. 

14. REDHEAD R. G., DAVIS B. C., ROBINSON K. P et al: Post- 

amputation pneumatic walking aid. Br. J. Surg. 1978, 65: - 

611-12. 


Paper accepted 31 August 1979. 


Br. J. Surg. Vol. 67 (1980) 238-241 Printed in Great Britain 


The significance of blood pressure measurements in 


patients with peripheral vascular disease 
DAVID H. EVANS, ROGER O. QUIN AND PETER R. F. BELL* 


SUMMARY 

The pressure drop across a stenosis is related only to its 
geometry and the flow through it. Flow may be 
manipulated by changing peripheral resistance, enabling 
information to be gained about the severity of the stenosis. 
As changes in blood flow may produce changes in local 
blood pressure in patients with peripheral arterial disease, 
measurements of blood pressure should be made at flow 
conditions appropriate to the symptoms under 
investigation, or should be performed by methods which 
do not intrinsically alter flow. 


BLOOD pressure 1s frequently measured ın the limbs of 
patients with peripheral vascular disease in an attempt 
to define the site and severity of their arterial disease. 
The information so obtained has been used to measure 
the response to medical therapy (1), to measure the 
response to surgical treatment (2) and to screen patients 
and select them for investigation and arteriography (3). 
Whether measured by the direct method using an 
electromanometer and an intra-arterial line or by the 
indirect method using a sphygmomanometer, an 
occlusive cuff and flow detector distal to the cuff, the 
rationale of the method is to define segments of the 
arterial tree across which there 1s a pressure drop and 
infer that there is significant atheromatous disease if 
there 1s a pressure drop. Since flow and pressure drop 
are interrelated, 1t is important to consider the relevance 
of any measurements made at a particular flow rate if 
that rate is not the flow at which symptoms are 
experienced; it is also important to consider the effect on 
pressure of a method of measurement if it alters the flow 
rate as an integral part of the method of measurement. 

This paper considers measurements of pressure made 
when flow either increases or decreases and emphasizes 
the sapere of flow when pressure measurements are 
made. 


Patients and methods 

Blood pressure measurements were made on over 100 patients 
with peripheral vascular disease Direct pressure was measured 
at the common femoral artery punctured percutaneously or at 
operation, using a 19 gauge needle. Pressure was transmitted 
via a 4 ft manometer connecting tube and a three-way tap to an 
Elema Schonander EMT 35 electromanometer and displayed 
on a Mingograph multichannel recorder. If the measurements 
were made at operation then the flow through the diseased 
segment of artery was also measured using a Statham SP2201 
electro etic flowmeter. 

The effect of increasing flow on the directly recorded 
pressure was measured by injecting 20 mg papaverine ntra- 
arterially via the  three-way tap. $s vasodilator 
approximately tripled flow The change in pressure produced 
by this flow increase was noted and related to the severity of the 
proximal arterial disease as demonstrated by arteriography. 

Indirect pressure was measured with an occlusive cuff at the 
thigh or calf These cuffs —50x18 and 22x 13 cm—were 
constructed according to the recommendations of the 
American Heart Association (4). Pressure was recorded on a 

manometer read to the nearest 2 mmHg The cuffs 


were inflated to 20 mmHg above systolic pressure and deflated 


until the onset of flow was detected with an ultrasonic velocity 
detector (Parkes 810) placed over a suitable distal vessel. The 
inflation of the cuff caused a reduction in flow in the common 
femoral artery and the effect of this flow reduction was 
measured by recording direct pressure simultaneously. The 
change in pressure produced by reduction in flow was 
compared with the severity of proximal arterial disease 
demonstrated angiographically. 


Results 

An example of the effect of increasing flow on common 
femoral artery pressure is shown in Fig. 1. This patient 
had an iliac stenosis. As flow increased from 
160 ml min! to 590 ml min ^! there was an associated 
fall in pressure from 144/94 to 88/64 mmHg. 

A similar example for a patient with superficial 
femoral artery stenosis is shown ın Fig. 2. In this case, 
the popliteal artery was exposed at operation. As flow 
increased from 200 ml min^! to 800 ml min"! there 
was an associated drop in popliteal artery pressure from 
164/80 to 92/60 mmHg. Fig. 3 shows the collected 
results of the relative drop 1n systolic pressure at the 
common femoral artery produced by papaverine 
(20 mg) 1n 96 cases. The pressure drop 1s related to the 
angiographic appearance of the proximal aorto-iliac 
segment. Where aorto-1liac disease 1s present, there is a 
greater pressure drop. 

The effect of decreasing flow is demonstrated in Fig. 4 
which shows common femoral artery pressure recorded 
continuously as a thigh cuff is inflated. As cuff pressure 
increases and occludes the thigh vessels, common 
femoral artery pressure increases from 56/46 to 
68/56 mmHg. A similar effect for popliteal artery 
pressure is shown in Fig. 5. In this example, pressure was 
recorded at operation and a calf cuff inflated. As the calf 
cuff pressure increased and occluded the calf vessels, the 

opliteal artery pressure increased from 64/54 to 
0/66 mmHg. 

Fig. 6 shows the composite results for 25 patients in 
whom a thigh cuff was inflated and common femoral 
artery pressure measured. The magnitude of the effect is 
related to the presence of proximal arterial disease. 
Where there is proximal arterial disease, there is a 
greater pressure rise associated with reduction flow. 


Discussion 
The interdependence of flow and pressure drop follows 
the laws of haemodynamics, but has not always been 
allowed for when pressure is measured in the assessment 
of patients with peripheral vascular disease 

The detailed theory relating the pressure drop across 
a stenosis to the flow through it 1s complex, and indeed ts 
not as yet fully understood. Comprehensive discussions 
of the problem are contained in the several papers of 
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Fig. 1. The effect of increased common femoral blood flow on common femoral 
blood pressure in a patient with aorto-iliac disease. 
200 shown, the measurement of pressure indirectly 
I 160 introduced errors 1nto the method. Measurements of 
g 120 pressure directly in the common femoral artery after 
E p exercise were made by Moore et al. (9). They were able 
to document a fall in pressure in patients with iliac 
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Fig. 2. The effect of increased common femoral blood flow 
on EOD artery blood pressure in a patient with 
supe al femoral artery disease. 


D. F. Young and his colleagues, of which those by 
Young and Tsai (5, 6) are representative. They have 
shown that the pressure drop across a stenosis may be 
written 

P = AQ + BQ/Q + C dQfdt 


where Q is flow, and A, Band C are constants for a given 
geometry, and are related to viscous effects, convective 
acceleration and inertial effects respectively. It should be 
noted that the integral of the final term over a cardiac 
cycle is equal to zero, and thus the equation relating 
pressure loss to flow is of a quadratic form. This implies 
that a given percentage change in blood flow through a 
stenosis produces a greater percentage change in the 
pressure drop across it. It is thus important that any 
pressure measurements made distal to a stenosis are 
made under carefully controlled flow conditions if they 
are to be meaningful. 
The effect of increasing flow was first appreciated 
clinically, as the disappearance of distal pulses in some 
atients with intermittent claudication when assessed 
immediately after exercise (7). The importance of 
measurements made after exercise was recognized by 
Strandness and Bell (8) who made indirect 
measurements of pressure after exercise but, as will be 


The converse of the prese drop effect is that of the 
pressure rising as the flow decreases. Clearly, this can 
only occur if there is already a pressure drop across the 
stenosis, which is then reduced by the clfoct of the 
decreasing flow. This effect 1s of particular significance 
as a reduction in blood flow is a necessary result of the 
occlusive cuff technique of measuring blood pressure 
Although cuff pressure is closely related to directly 
measured pressure of the brachial (12) and the common 
femoral artery (13) in normal patients, there will be an 
error if there is proximal arterial disease. If a blood 
pressure cuff is placed just distal to a stenosis, then as the 
cuff is inflated above systolic pressure the pressure drop 
across the stenosis will entirely disappear and hence the 
pressure on either side of the stenosis will be equal. As 
the cuff is deflated, the pressure is read off from the 
manometer just as the first small volume of blood 
escapes and the flowas so low that there 1s still virtually 
no pressure drop across the stenosis. In practice, it is 
unusual for a cuff to be applied immediately distal to a 
stenosis; however, this effect will sull be of importance 
when considering the accuracy of local blood pressure 
measurements 

Fig. 7 illustrates three simple vessel and stenosis 
configurations that may occur in practice. Fig. 7a shows 
diagrammatically the case just discussed. After the 
blood pressure cuff is inflated, there 1s no pressure 
differential across the stenosis and the pressure 
measured is the same as that which existed proximal to 
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Fig. 3. The fall in common femoral pressure in response to 
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Fig. 5. The rise in popliteal blood pressure in response to 
the inflation of a 
superficial femoral disease 


7. The three configurations of vessels, stenoses (S) and 
cuffs (C) discussed in text. In a there 1s no run-off 
between the cuff and stenosis, in 5 there 1s some run-off and 


in ¢ the run-off vessel is itself diseased. 
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Fig. 4. The rise in common femoral blood pressure in 
response to the inflation of a thigh blood pressure cuff in a 
patient with aorto-iliac disease 
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Fig. 6. The rise in common femoral pressure 1n response to 
the inflation of thigh blood pressure cuffs in patients with 
and without significant aorto-iliac disease. 


the stenosis before inflation. Fig 7b illustrates a vessel 
branching off between the stenosis and the blood 
pressure cuff; when the cuff is inflated the flow throu 
the stenosis is diminished. However, because of the 
intervening run-off, the flow through the stenosis will 
not be greatly reduced and the pressure rise will be 
small. Fig. 7c shows another situation which may occur 
in practice. Although there are vessels leaving the main 
artery between the stenosis and the cuff, these vessels are 
themselves diseased and so when the cuff is inflated only 
a little blood will flow through the main stenosis and the 
pressure rise at the cuff will be very marked. One 
consequence of this is that the pressure as measured 
indirectly by a pressure cuff can in fact increase as 
disease progresses. If the disease shown in Fig. 7b were 
to deteriorate to that shown in Fig. 7c, then the cuff 
would have more effect on the pressure drop across the 
stenosis as the collateral circulation 1s further limited 


——— 


Blood pressures measured following exercise must also 
be interpreted with special caution. The effect of exercise 
is to increase blood flow, whilst that of inflating a cuff is 
to decrease blood flow. Depending on which muscles are 
exercised, and where the blood pressure cuff is placed 
relative to the arterial lesion, then the cuff may or may 
not have a large effect on this increased blood flow and 
thus invalidate results. 

This source of error may be the major cause of the 
failure of cuff pressure measurements to detect 
significant aorto-iliac disease (14) or significant disease 
proximal to a calf cuff (15). The effect of a cuff in 
reducing flow is inherent in the method, and 
experimental evidence suggests there can be errors of up 
to 40 per cent in cuff measurements. Errors of such a 
magnitude diminish the clinical value of indirect cuff 
pressure measurements. 
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The evaluation of blood flow measurement using a 


gravimetric plethysmograph 


C. S. HUMPHREY, S. H. LEVESON, P. A. WIGGINS, D. T. WILDE AND R. C. KESTER* 


SUMMARY 

The gravimetric plethysmograph is a simple, robust and 
inexpensive device which measures blood flow in the limb 
in terms of the increase in weight which follows temporary 
venous occlusion. Validation of the instrument using an 
artificial circuit shows that it is accurate and gives 
reproducible results. 

The mean resting blood flow in the legs of 18 healthy 
volunteers was 3-95 ml 100 ml" ! tissue min" ! and this 
measurement was not reproducible. A 3-min period of 
arterial occlusion resulted in an immediate hyperaemic 
response of amean 43-5 ml 100 ml ! min ! ,and this result 
was much more reproducible (r = 0-78). 

The mean resting blood flow of 45 patients with 
occlusive arterial disease of the legs was 
2:7 ml 100 ml ^! min™ +, and this flow rate was variable 
(r 2 0-71). Their immediate hyperaemic response of 
5-18 ml 100 ml^! min" was much less than that in 
normal volunteers, but was quite reproducible (r — 0 93). 
Following arterial reconstruction, their mean immediate 
hyperaemic response rose to 10-35 ml 100 ml^) min ^ !, 
which was a significant increase compared to their 
preoperative values (P <0-0005, Student's t test) and was 
associated with concomitant improvement in symptoms, 
treadmill performance and ankle/brachial systolic pres- 
sure indices. Measurement of the immediate hyperaemic 
response to temporary arterial occlusion with the 
gravimetric plethysmograph may assist in the evaluation 
of patients with occlusive arterial disease of the legs, and 
in their medical and surgical management. 


PLETHYSMOGRAPHY describes the measurement of 
volume changes in a limb or organ. The technique was 
first used to determine the volume of the spleen from 
alterations in pressure occu in a ‘spleen-box’ 
enclosing the organ (1). The concept that the swelling of 
a part which followed interruption of its venous outflow 
could be equated with the rate of arterial inflow was first 
applied to studies of renal blood flow (2), and the newly 
born technique of venous occlusion plethysmography 
was soon applied to studies of blood flow in the human 
limb (3). 

Comparisons of the results of classic venous 
occlusion plethysmography with those of direct (4) and 
electromagnetic (5) flow measurements have proved 
that the technique is accurate and sensitive. 
Unfortunately, the classic plethysmograph has found 
little application in the clinical field, largely due to its 
unwieldy construction, and the problem of sealing the 
limb within an air- or water-filled jacket. Other types of 
plethysmograph—photoelectric (6), im ce (7), 
capacitance (8) and strain gauge (9)—have the 
theoretical disadvantage that they assess volume 
changes at one segment of a limb only. In this paper we 
wish to describe an alternative, the technique of 

vimetric plethysmography, which measures blood 
ow in terms of the increase in weight of a limb 
consequent upon temporary venous outflow occlusion. 
The method has been examined for validity, repro- 
ducibility and sensitivity in an artificial circuit, and then 


applied to the study of a group of normal subjects and a 
group of patients with peripheral vascular di 


Materials and methods 


The plethysmograph (Fig. 1) 
The basic part of the apparatus 13 a centrally mounted torsion 
bar cut from a blade taken from an automobile's rear leaf 
spring. Two grooves were ground, as shown, to increase the 
bending moment produced by an increase in weight at either 
end of the bar (Fig 2). Two pairs of strain gauges (Type YL10, 
Technimeasure Ltd, UK) were mounted across the grooves and 
fixed in place with acrylic cement. The strain gauges were 
into an electrical circuit which took the form of a full 
Wheatstone bridge. An increase in weight at one end of the bar 
produces a deforming force which is translated as a change in 
electrical resistance 1n the strain gauges. The incorporation of 
an amplifier and recorder (Type SP20, Pye Unicam Ltd, UK) 
into e circuit allows the resulting change in voltage to be 
recorded. 


Calibration 

A mark 1s made on the thigh at 5 cm above the upper border of 
the patella which represents the lower border of an inflatable 
thigh cuff to be applied later. The volume of the limb below the 
mark 1s determined by the displacement of water in a graduated 
cylinder, and a mark 1s made on the limb at which half of this 
volume 1s displaced. This second mark 1s taken as the centre of 
gravity of the limb and is used for calibration. Calibration is 
achieved by placing a 05 kg weight on the suspended limb at 
the esumated centre of gravity and measuring the deflection on 
the trace. 


Measurements of blood flow 
For the measurement of blood flow in the leg, the supine 
subject rests comfortably on a couch with his legs suspended in 
slings mounted at both ends of the torsion bar so that the feet 
he above the level of the heart, at about 15-20? above the 
horizontal. Measurements are not made until the subject has 
rested quietly for at least 5—10 min and when the baseline trace 
1s free from artefacts caused by voluntary or piger 
movement. During this time an inflatable thigh 
(46 x 18 cm, Accouson Ltd, UK) 1s wrapped around the leg, the 
lower end being 5 cm above the upper border of the patella. 
Measurements of resting limb flow are made by rapidly 
inflating the cuff to a pressure of 70 mmHg and maintaining 
this pressure for 30 s. Rapid inflation is achieved by using a cuff 
inflator (Accouson Ltd, UK) The increase in weight of the 
limb during this period of venous occluston is measured 
directly from the trace (see Calculation of results). 
Measurement of the immediate hyperaemic response to arterial 
occlusion 1s made by inflating the thigh cuff to a pressure of 
30mmHg above systolic pressure and maintaining this 
pressure for 3 min. At the end of this period of arterial 
occlusion the pressure is rapidly reduced to 70 mmHg and a 
recording 18 immediately made of the increase in weight of the 
limb The total time taken to make a plethysmographic 
recording for both legs varies between 15 and 20 min. 


Calculation of results 
A typical plethysmograph record is shown in Fig. 3. Inflation of 
the cuff, by displacing a volume of blood back into the hmb, 
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Fig. 1. Appearance of gravimetric plethysmograph. 


may produce a variable ‘cuff artefact’, but this is short-lived 
and easily recognizable. Thereafter, there is a steady rise in the 
trace which finally flattens off as flow into the limb is slowed by 
an increasing venous pressure. The rate of blood flow expressed 
as ml/min is obtained from the slope of the linear portion of the 
trace according to the formula: 
Blood flow (ml/min) 
slope (mm/min 
= SMOD nm min, x 0-91. 
calibration (mm/g) 

The correction factor of 0-91 is introduced to allow for the 
specific gravity of blood. To assist in the comparison of results 
between different individuals, blood flow may be expressed as 
ml 100 ml^ ! tissue min` '. 


Experimental procedures 

First, the sensitivity and reproducibility of the gravimetric 
plethysmograph were evaluated by measuring the flow of water 
in an artificial circuit. Secondly, the resting blood flow and the 
immediate hyperaemic response were measured in the legs of 
normal subjects and in those of patients with peripheral 
vascular disease, before and after arterial reconstruction. 
Artificial circuit: A polythene bag with a capacity of 1 litre 
suspended from one arm of the plethysmograph bar was 
connected to a reservoir of water with plastic tubing. A Sarns 
roller pump (American Optical Co., USA) was calibrated to 
deliver water to the bag at a precisely known rate. Ten separate 
estimations at each of twelve flow rates between 50 and 2600 ml 

r minute were used. 

Leg blood flow: Measurements were made in 18 healthy 
volunteers (10 male, 8 female; aged 19—55 years) of resting 
blood flow and the immediate hyperaemic response to brief 
arterial occlusion. Forty-five patients with arterial occlusive 
disease (39 male, 6 female, aged 51-77 years) were also 
similarly investigated. Blood flow measurements were made on 





Fig. 2. Diagrammatic representation of the principle of the 
gravimetric plethysmograph. | 


Calibration 
500 g 








Cuff deflated 


Cuff artefact 


Occluding pressure 
reduced to 70 mmHg 


Fig. 3. Typical record and calculation of resuits. 


two occasions separated by at least | week. On each occasion 
flow was measured in the left leg of the control subjects and the 
worst limb of the patients with vascular disease. 

Of this latter group, 11 patients had aorto-iliac occiusive 
disease, 20 had femoropopliteal obstruction and 14 patients 
had combined lesions. 

Following arterial reconstruction, the — immediate 
hyperaemic response of each patient was measured ai 2-4 
months after operation. Concomitant with the plethvsmo- 
graphic flow studies, each patient's walking distance to the 
onset of claudication (as measured by a treadmill set at 
4 km/h at 0^ grade) and post-exercise ankle/brachial systolic 
pressure index (as measured by Doppler flowmeter) were 
recorded before and after vascular reconstruction, 


Results 

Calibration | 

Fig. 4 shows the effect of the calibration. of the 
plethysmograph with weights varying from 75 to 450 g. 
The displacement on the trace is directly proportional to 
the weight added, demonstrating linearity of response 
over the range encountered in the experiments. it is 
important that the calibration point on the leg be 
maintained at the centre of gravity. The reason for this is 
shown in Fig. 5 where the calibration deflection is shown 
for a 0-5 kg weight placed at various points away from 
the estimated centre of gravity. An alteration in cali- 
bration position of 2-5 cm can result in a change in 
calculated blood flow of the order of 15 per cent. 


Artificial circuit experiments 
Fig. 6 illustrates a comparison of the low of water in the 
artificial circuit as measured by the plethysmograph 
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Fig. 6. Comparison of flow of water measured by gravi- 
metric plethysmograph with the actual flow delivered by the 
pump. 


3000 


with the actual rate of flow delivered by the pump. At 
each flow rate the agreement between the actual flow 
and the mean of the measured flows was good 
(correlation coefficients, r = 0:99). 


Blood measurements in normal subjects 
Table I shows that there were considerable variations in 
resting blood flow between different individuals, with 
values from 1-9 to 6:9 ml 100 ml”! tissue min ^ ! (mean 
3-95). Comparison of resting blood flow on separate 
occasions separated by | week in the same individual 
showed lack of correlation (r = 0-16). 

The immediate h peraemic response approached 
71 ml 100 ml ^! min^' (mean 43:5). This augmented 





POSITION CM 
50 25 O0 2:5 
245 225 25 205 185 160 155 140 


iQ 75 520 75 
MMS/500 9 
TYPICAL FLOW LB 40 21 22 
VALUE 


25 29 30 33 
Fig. 5. Effect of alteration of position of the calibration 
weight away from the centre of gravity. 


response to temporary ischaemia was short-lived, so 
that when blood flow was measured 1 min after release 
of arterial occlusion flow had returned to the range of 
resting values. Reproducibility of the immediate 
hyperaemic response was much better than that of 
resting flow (r = 0-78). 


Blood flow measurements in patients with peripheral 
vascular disease 

As shown in Table J, there was again consider- 
able variation in the resting blood flow between 
different individuals ranging between 1-1 and 
6:1 ml 100 ml ^ ! min” ' (mean 2-6). The comparison of 
the reading of each individual on the two occasions 
showed more reproducibility (r = 0-71). 

The immediate hyperaemic response in the worst limb 
of these patients ranged from 0-78 to 132 ml 
100 mi ^! min^! (mean 5-18) and was reduced when 
compared with that of the normal subjects. There was a 
very consistent reproducibility of this measurement on 
the two occasions (r = 0:93). Following arterial recon- 
struction, the mean resting flow of 3-62 ml 
100 ml ^! min^! (range 1-4—7:1) was similar to the 
preoperative values, but the postoperative immediate 
hyperaemic response, which ranged from 2-8 to 27 ml 
100 ml^' min"! (mean 10-35), was a significant 
improvement over the preoperative response ( P « 0-005, 
Student's : test). 

As seen in Table H, the improved limb blood flow in 
the postoperative patients was matched by a twofold 
increase both in the mean distance walked before the 
onset of claudication and the ankle/brachial pressure 
systolic index recorded immediately after exercise. 

The site of arterial obstruction did not influence the 
immediate hyperaemic response greatly, although, 
understandably, patients with combined aorto-iliac and 
femoropopliteal obstruction had lower levels of blood 
flow. The mean flow was 4-87 ml 100 ml ^! min™! 
(range 1:6-8.3) in lH patients with aorto-iliac 
obstruction; 8-1 ml 100 ml ^ ' min ^! (range 1-7—13-2) in 
20 patients with femoropopliteal occlusion; and 3-78 ml 
100 ml ^! min^! (range 1-5-5-8) in 14 patients with 
combined proximal and distal disease. 


Discussion 

The idea that changes in the weight of a limb might 
reflect alterations in blood flow was suggested by the 
experiments of Smirk (10). The quantitative aspects of 
this relationship were developed and utilized by Hill et 
al. (11) who described the prototype gravimetric 
plethysmograph. The machine used in this study was 
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Virtually painless, normally bloodless. High patient acceptability — progressive 
healing with exceptional results. 
There was a time when these benefits were only available to limited areas 
of treatment. 
But the last decade has seen Cryosurgery developed to become à 
persuasive alternative in every major speciality. With remarkable 
results. 
A natural progression of its obvious potential 
At the forefront of these advancements is the name 
of Spembly. 
A British company, Spembly offers a complete range of 
equipments for cryosurgery as well as cryoanalgesia 
and TENS. Each product backed by the reputation of a 
manufacturer acknowledged as world leader in the 
development of cryosurgical techniques. 
If you'd like to know how these techniques are applied 
to your own speciality phone Andover 65741. 
And get the facts from Mike Alderson. 
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Table t: BLOOD FLOW MEASUREMENTS IN THE 
LEGS OF 18 NORMAL SUBJECTS AND 45 
CLAUDICANTS USING GRAVIMETRIC 
PLETHYSMOGRAPHY (MEAN VALUES AND 
STANDARD DEVIATIONS IN PARENTHESES) 





Blood flow 
(ml 100 mI! Normal Patients 
min” +) subjects Preop. Postop. 
Resting 1-6-69 l-6] 4-7] 
(3954+144) (269-19) (3-62 41-54) 
Immediate 20-4-70:8 078-132 2-8-27 
hyperaemic (43-5+17:2) (518 +302) (10-35 45-64) 
response 





Table Il: EFFECT OF ARTERIAL 
RECONSTRUCTION ON WALKING AND ANKLE 
BLOOD PRESSURE IN 45 CLAUDICATING 
PATIENTS (MEAN VALUES AND STANDARD 
DEVIATIONS IN PARENTHESES) 








Claudication 
distance Post-exercise ankle/brachial 
(m) systolic pressure index 
Preop 10-350 0-0-72 
(121 +92) (0-31 +021) 
Postop 44-35 0-1-03 
(215113) (0-63 +025) 





based upon their design and modified only by the 
addition of a full Wheatstone bridge into the circuit thus 
minimizing the effects of temperature fluctuations. This 
modification has subsequently been adopted by Hill's 
associates (12). The method of measuring the difference 
in weights of the two limbs helps to eliminate varia- 
tions due to respiratory and ballisto-cardiographic 
influences. Furthermore, we believe that calibrating 
with a 0-5kg weight achieves a more precise 
extrapolation from the recording than a 50 g weight 
(12), as the heavier weight is more appropriate to the 
weight of the leg. 

The use of a wide cuff is considered to be essential to 
produce adequate venous and arterial occlusion. 
Because of the large discrepancy between the width of 
an ordinary arm blood pressure cuff and the diameter of 
the thigh, higher pressures are needed to produce 
complete occlusion. In early experiments in which we 
used a standard arm cuff we found that there was a slow 
increase in weight of the limb when the cuff was inflated 
to above systolic pressure, showing that arterial 
occlusion was not complete. 

Having shown reproducibility of flow measurements 
in the artificial circuits, the lack of reproducibility in 
measurements of resting blood flow in normal subjects 
was disappointing, but not unexpected, for previous 
studies have shown that skeletal muscle blood flow at 
rest is independent of the capacity of the circulation 
(13—15). Stainsby and Rankin (16) have demonstrated 
autoregulation of resting muscle flow in animals, 
suggesting that resting flow may remain constant over à 
wide range of perfusion pressures. Hillestad (17) found 
no difference in resting flow between normal limbs and 
those of patients with intermittent claudication and 
suggested that the reduced pressure in an ischaemic limb 
might initiate autoregulation. Certainly, this study has 
also found resting flow in normal legs and those with 
arterial occlusive disease to be similar. Despite the better 
reproducibility of resting blood flow in claudicants, 
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variation from day to day is such that this measurement 
is clearly of little value in assessing limb blood flow. 

A 3-min period of arterial occlusion resulted in a 
short-lived large increase in blood flow in normal legs 
and a smaller increase in those with peripheral vascular 
disease. In normal legs, despite some variation im the 
degree of response between two different occasions, the 
reproducibility of this measurement was much better 
than that of resting flow. In contrast, there was a high 
degree of reproducibility in the patients with vascular 
disease and this suggests that measurement of the 
immediate hyperaemic response is more valuable in the 
assessment of these patents. Because the rate of 
hyperaemic flow falls away so sharply, we consider that 
it is most essential that the recording is made 
immediately after release of the arterial occlusion cull so 
that peak flow is accurately recorded. 

Hillestad (17) using classic venous oeclusion 
plethysmography, found that measurement of the 
augmented flow after timed arterial occlusion could be a 
means of assessing the degree of vascular disease 
producing intermittent claudication, Hillestad s 
recordings of peak flow after arterial occlusion in 
normal subjects and his finding that the hyperaemuc 
response was virtually over by 1 minute has been 
confirmed by the present study. In patients with 
occlusive arterial disease, he found that the magnitude 
of the peak flow was considerably reduced and the 
duration of increased flow was extended. 

In conclusion, we found the gravimetric plethvsmo- 
graph to be a relatively simple and accurate apparatus 
for measuring blood flow in the limbs. Measurement of 
the immediate hyperaemic response following brief 
acute ischaemia of the leg was found to be most 
reproducible, and this value may be useful jor 
evaluating arterial occlusive disease. 
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Reversible arteriopathy following an ergotamine overdose 


in a heavy smoker 


J.W. L. FIELDING, R. M. DONOVAN, F. G. O. BURROWS ANDR. A. HURLOW* 


SUMMARY 

A case of reversible arteriopathy developing in a heavy 
cigarette smoker taking an overdose of ergotamine 
is reported. Characteristic radiological changes are 
illustrated and the aetiology and management of this 
condition áre discussed. 


PRIOR to the twentieth century ergotism was epidemic, 
but this has largely been eradicated since the identifi- 
cation of aetiological factors. It is now most frequently 
seen in association with the therapeutic use of ergot- 
amine tartrate. We report a patient who smoked heavily 
and presented with ischaemia following  exces- 
sive ergotamine tartrate ingestion for the treatment of 
migraine attacks. We discuss the aetiology, diagnosis 
and management of the condition and investigate a 
possible synergistic action between cigarette smoking 
and ergotamine. 


Case report 

A 36-year-old woman was admitted as an emergency following 
3 days of pain and numbness of increasing severity in both feet; 
the left being more severely affected than the right. Four years 
prior to this admission she had had a lower quadrant lobotomy 
for depression. She had a 12-year history of migraine, and 
during the previous 6 months had been having attacks every 2 
weeks. These were treated with Migril (2 mg ergotamine 
tartrate, 50 mg cyclizine hydrochloride, 100 mg caffeine hy- 
drate in each tablet) and a week before she had taken 7 tablets. 
The day preceding arrival in hospital she had taken 4 tablets 
and a further 3 tablets on the day of admission, thus receiving a 
total of 14 mg of ergotamine tartrate over 24 h. She smoked 30 
cigarettes a day. 

On examination she was fully conscious but no peripheral 
pulses were palpable and the blood pressure was unrecordable. 
Both legs were severely ischaemic from mid-calf distally with 
blistering and apparent gangrene of the great left toe, first toe 
and dorsum of the left foot. She was unable to move her feet 
which were anaesthetic with absent ankle jerks. Immediate 
intravenous treatment with Praxilene, Dextran 40 and penicil- 
lin was initiated, the Migril treatment discontinued and 
smoking stopped. 


Investigations 
Haemoglobin was 9-8 g/dl, ESR 120 mm/h, WCC 11-2 x 10?/1, 
serum albumin 35 g/l and serum globulin 36 g/l on admission. 
Serum electrophoresis revealed a decreased albumin but globu- 
lin was undetectable. Cryoglobulin was absent, serum hapto- 
globin normal, serum B12 and folate normal, serum iron was 
normal and total iron-binding capacity low, Sheep cell aggluti- 
nation was negative and the Latex test very weakly positive. 
Quantitative immunoglobulins showed an increase in IgM, the 
remaining immunoglobulins and immunophoresis were 
normal. Antinuclear factor was absent, an electrocardiogram 
normal and blood cultures negative. 

A translumbar aortogram was performed the day after 
admission (Fig. 1) revealing narrowing and irregularity of the 
distal aorta and progressive bilateral narrowing of the iliac, 
superficial femoral and profunda femoris vessels. The popliteal 
and all calf vessels were thread-like. The changes were more 
severe on the left and there was no evidence of local occlusion. 


Progress after admission 
The day after admission axillary and femoral pulses were 
present and the patient's systolic blood pressure was recorded 


as 115 mmHg by Doppler. Four days after admussion the upper 
peripheral pulses were palpable. Dextran 40 was discontinued 
and systemic heparinization was commenced, blood trans- 
fused, the foot splinted and the ischaemic lesion protected with 
dry dressings. Following this, improvement continued, the foot 
became warm and some movements were present, the dorsais 
pedis and posterior tibial pulses returned and the gangrenous 
appearance resolved with loss of superficial skin arid toe nais 
25 days after admission. Physiotherapy allowed the patient to 
walk with help 47 days after admission. The ESR improved 
weekly from 134 mm/h to 81 mm/h to 60 mm/h to 15 mm/h. 

A translumbar aortogram (Fig. 2) at this time showed 
marked improvement in the calibre of superficial femoral, 
profunda femoris, popliteal and calf vessels, with à return to 
almost normal appearances. The distal aorta remained nar- 
rowed and irregular. 

The patient was allowed home 2 months after admission but 
has subsequently suffered with post-ischaemic pain im her foot. 


Discussion 
The first recorded Western epidemic of ergotism was in 
the ninth century A.D. (1). Subsequently, further cut- 
breaks of epidemic ergotism have been reported, the 
incidence declining at the end of the nineteenth century 
(2). However, a small epidemic occurred in France in 
1951. Epidemics usually present with either gangrenous 
or convulsive manifestations, though mixed presenta- 
tions have been reported. In 1676 it was realized that 
ergotism was the consequence of eating bread or cereals 
made from rye and contaminated with the fungus 
Claviceps purpurea (1), which produces ergot alkaloids. 

Ergotism is now rarely seen in clinical practice and 
reported cases are usually associated with ergotamuine 
tartrate medication. Ergotamine tartrate Is a smooth 
muscle stimulator, combining with and stimulating a- 
receptors, thus effecting vasoconstriction by direct 
action on vessel walls (3). It is frequently used im the 
management of migraine and abnormal reactions occur 
in two ways, either as a hypersensitivity reaction (4) or 
as the result of an overdose. The latter occurred in our 
reported case who took 14 mg of ergotamine in the 24 h 
prior to admission. It is recommended that 2-4 mg of 
ergotamine tartrate should be taken at the first sign of à 
migraine and 1-2 mg at 30—60 min intervals, but that 
the total dose should not exceed 8 mg in any attack or 
12 mg in a week (5). | 

Ergot intoxication produces severe vasoconstrictión 
which may result in a rapidly recoverable cyanotic 
presentation, or a presentation with deep purple dis- 
coloration which is not blanched by pressure and from 
which recovery may be slow or may not occur, or a 
necrotic presentation, recovery from which is associated 
with some tissue loss. Histologically there is thrombus 
formation in both arteries and veins (6). 

Additionally, cigarette smoking produces vaso- 
constriction through the stimulation of sympathetic 
ganglia by nicotine. The smoking of a single cigarette 
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Fig. 1. Translumbar aortogram following admission showing narrowing of the aorta, iliac, superficial femoral, profunda 
femoris and thread-like popliteal and calf vessels. 


nicotine acts at sympathetic ganglia, ergotamine by a 
direct action on the vessel wall may act synergistically 
with nicotine to produce further vasoconstriction. It is 
of interest that the frequency of migraine attacks is 
higher in cigarette smokers and that this can be reduced 
by withdrawal of cigarettes (8). As smoking may 
precipitate the migraine, ergotamine, taken at this time 
when the peripheral circulation is compromised, 
may increase the risk of developing symptomatic 
arteriopathies. 

The radiological findings of ergot poisoning are 
characteristic (9) with arteriographic 


findings of 


bilateral, often symmetrical, smooth narrowing of 
superficial femoral and profunda femoris vessels, the 
popliteal and calf vessels appear thread-like. The 
changes may reverse within | week of withdrawal of the 
drug. Thrombosis may occur and occasionally areas of 
focal spasm may mimic the appearances of arterio- 
sclerosis (10). Radiological changes have also been 
observed in the upper limb (11) and in coronary (12) and 
visceral (13) arteries. 

Ergot intoxication is managed by attempts to reduce 
vasoconstriction and prevent further thrombus form- 
ation. The initial and most important act is withdrawal 
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Fig. 2. A translumbar aortogram showing marked improvement to almost normal calibre of the superficial femotr 
profunda femoris, popliteal and calf vessels. 


of ergotamine tartrate medication, followed by Merhoff and Porter (2) reported 2 case 


withdrawal of other vasoconstrictors such as the nico- recovery occurred with withdrawal of ergot and wit 
tinic effect of cigarette smoking. Numerous vasodilator vasodilators. Medication to reduce thrombus form 
drugs are reported as being beneficial; sodium nitro- is probably beneficial in cases with necros 
prusside is the recommended antidote to ergot (5, 14). This case illustrates a rare reversible arterioj 
Naftidrofuryl oxalate (Praxilene), which is reported to in which conservative management precede 
alter intracellular metabolism and to act as a spasmo- withdrawal of the vasoconstrictors, ergotamine 
lytic, was used in the reported case. Sympathectomy has cigarettes, resulted in minimal tissue loss despit 
also been used in an attempt to produce vasodilatation. severity of the appearance at initial presenta 


However, as ergotamine tartrate acts directly on vessel possibilities of a synergistic action betwe 
walls and is bound tightly to the a-receptors itis unlikely ^ smoking and ergotamine should be consider 
that attempts at vasodilatation will be successful. management of patients with migraine 
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Incidence of postoperative deep vein thrombosis in Hong 


Kong Chinese* 


P. NANDI, K. P. WONG, W. I. WEI, H. NGAN AND G. B. ONG? 


SUMMARY 

Postoperative deep vein thrombosis is considered to be 
rare in Chinese. The !?* I-labelled fibrinogen test was used 
to determine the true incidence of postoperative deep vein 
thrombosis in Chinese. Deep vein thrombosis was found in 
2-6 per cent, a very low incidence compared with 
Caucasian series. 


Ir is generally accepted that postoperative deep vein 
thrombosis is rare in Asians, particularly Chinese, but 
there is only minimal objective evidence to support this 
view. Cunningham and Yong (1) reported an incidence 
of 11-7 per cent in Malaysian patients and Hassan et al. 
(2) reported an incidence of 12 per cent in Sudanese 
patients. These figures are low compared with the 28 and 
44 per cent incidence found in Caucasian patients 
undergoing elective general surgical procedures (3, 4). 
There has been no report of any study of the incidence of 
postoperative deep vein thrombosis in Chinese. 

In view of this it was decided to investigate the 
incidence of postoperative deep vein thrombosis in the 
Chinese patients undergoing major elective general 
surgical operations at Queen Mary Hospital, Hong 
Kong. 


Patients and methods 
One hundred and fifty Chinese patients undergoing a major 
elective operation were investigated. A major operation was 
defined as any general surgical procedure under general 
anaesthesia lasting for more than 30 min and followed by at 
least 7 days’ stay in hospital. There were 97 males and 33 
females. Their ages ranged from 41 to 86 years (Fig. 1), and the 
types of operation are given in Table I. Any patient with 
varicose veins of the legs of a history of/or clinical signs 
suggestive of recent deep vein thrombosis was excluded, 
patients undergoing surgery to the thyroid gland, the breast or 
the lower limb were also excluded. 

The '?5]-labelled fibrinogen test as described by Kakkar (5) 
was used with the Pitman ratemeter (model 235). In 58 patients 
1251 labelled fibrinogen was given intravenously the day before 


the operation and these patients were scanned preoperatively ` 


and then daily for 5 days after the operation; in the remaining 
92 patients '?*I-labelled fibrinogen was given intravenously 
immediately after the operation before the patient left the 
operating theatre and these patients were scanned on the day of 
the operation and then daily for 7 days postoperatively. In 
reaching a diagnosis readings at each position on the leg were 
compared (after correction for background and probe 
placement) with the immediate postoperative scan (6). A 
difference of 20 per cent or more at any position on two or more 
consecutive days was taken to indicate a thrombosis. 
Examination for clinical evidence of deep vein thrombosis was 
made daily. 

Ascending phlebography was performed in 4 patients who 
were diagnosed to have deep vein thrombosis on scanning, and 
phlebography confirmed the diagnosis. Phlebography was also 
carried out in 20 patients picked randomly from the rest whose 
leg scans were normal; 10 of these patients had a bilateral 
phlebogram; the phlebograms in all these patients were 
normal. 


100} 


> 


Percentage of 150 patients 





Fig. 1. Age distribution of patients. The figures on top of 
the column represent the actual number of patients. 


Table I: OPERATIONS 








Operation No. Benign § Malignant 
Hepato-biliary 51 37 id 
Gastroduodenal 42 26 ih 
Colorectal 12 l i 
Pelvic and prostate 2l i2 9 
Renal 12 10 e 
Hernia 6 6 Ü 
Miscellaneous 6 5 i 
Total 150 — 97(6479$) 53(35394) 
Results 


Of 150 patients, 4 developed deep vein thrombosis 
(Table ID). The calf alone was involved in these patients 
and the deep vein thrombosis was bilateral in 2 patients 
(Fig. 2). None of the 4 patients showed physical signs of 
thrombosis. The deep vein thrombosis in all 4 patients 
was confirmed by ascending phlebography. Five 
patients died within 30 days of completion of the 
investigation. Post-mortem examination in 4 of these 
patients did not show any thrombosis in the leg or pelvic 
veins and there was no evidence of pulmonary 
embolism; post-mortem examination was not done in 
the other patient. However, there was no clinical 
evidence of thromboembolic complications. 





* This study was supported in part by a grant from Wu 
Chung Medical Research Fund. 
t Hong Kong University Department of Surgery and 
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Table Il: CASES WITH DEEP VEIN THROMBOSIS 


Height Weight 
Case (in) (Ib) Diagnosis 
F/78 61 104 Carcinoma rectum 
M/67 63 110 Carcinoma liver 
F/55 621 129 Gallstones 
M/54 631 125 Carcinoma liver 


Site of thrombosis 


Operation Right calf Left calf 
Hartmann's operation T + 
and hysterectomy 
Right hemihepatectomy 0 
Cholecystectomy + - 
Right hemihepatectomy + 0 








Fig. 2. Case 3. Phlebogram showing thrombus in both 
calves. 


Discussion 

Four of our 150 patients developed unequivocal 
evidence of deep vein thrombosis of the leg, giving an 
incidence of 2:6 per cent. These results confirm our 
clinical impression that postoperative deep vein 
thrombosis is rare in Chinese patients. A similar low 
incidence was reported by Chumnijarakij and 
Poshyachinda (7) in Thai women. Among other Asian 
patients the incidence of postoperative deep vein 
thrombosis has been reported to be 11-7 per cent (1) and 
in Africa 12 per cent (2). These figures, although 
somewhat higher than our incidence of 2-6 per cent, are 
much lower than the incidence of 28 and 44 per cent 
reported in Caucasian patients (3, 4). 

Seventy-seven (51:3 per cent) of our patients were 
over 60 years of age and 53 (35:3 per cent) patients had 
had a major operation for a malignant condition; 16 per 
cent underwent pelvic operations. Therefore, it would 
appear that the high risk group has been well 
represented (8) in this investigation. Analysis of the 4 
cases with deep vein thrombosis in this series (Table IN 
shows that 3 of them had undergone major surgery for a 
malignant condition, which is well known to predispose 
to postoperative thromboembolic complications. 

The explanation of such a low incidence of 
postoperative deep vein thrombosis in our patients is a 
matter of speculation. It is likely that several factors are 


responsible for this low incidence and these include race, 
diet and climate. Racial factors alone are unlikely to be 
the explanation. Chinese living in the Western countries 
for several generations may have a much higher 
incidence of postoperative deep vein thrombosis as do 
the American Negroes, who experience a frequency 
essentially similar to the American Whites (9). 
Fibrinolytic activity in blood is higher in Africans, 
Indians and New Guineans than in Caucasians (10, 12). 
This activity may be reduced by a raised plasma lipid 
level which, in turn, is influenced by dietary intake of fat 
(13); a low dietary intake of fat would therefore appear 
to be a possible explanation for the low frequency of 
deep vein thrombosis in Chinese. It is of interest to note 
that Muir (14) reported a low incidence of mural 
thrombosis and embolism following myocardial 
infarction in Singapore Chinese. Lawrence et al. (15) 
demonstrated a seasonal variation in the incidence of 
deep vein thrombosis. The results of their clinical trials 
showed that many more cases of deep vein thrombosis 
occurred in the cold 6 months of the year than during the 
hot period. Hong Kong’s tropical climate may be partly 
responsible for the low incidence of deep vein 
thrombosis in our patients. Only by further research 
into the subject can the real explanation for the low 
incidence of deep vein thrombosis in Chinese be 
determined. 
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Necrotizing enteritis 
B. D. PUJARI AND S. G. DEODHARE* 


SUMMARY 


Clinicopathological features and follow-up of 150 cases of 


necrotizing enteritis observed over the period of 8 years at 
Miraj, India, are presented. This is a distinct pathological 
entity with seasonal occurrence, frequently affecting male 
patients of the low socioeconomic groups between the 
third and fifth decades of life. The symptoms are 
disproportionately greater than the physical signs. The 
ischaemic lesions, which mainly affect the jejunum, show a 
variable degree of severity ranging from segmental 
congestion and ulceration to extensive gangrene and 
perforation. In the early stage of the disease recovery is 
complete. Conservative treatment is preferred in early 
cases, surgery being indicated only for advanced lesions. 
No definite aetiology has been detected. 


NECROTIZING enteritis is a rare disease mainly affecting 
the jejunum. It starts as a small circumferential ulcer 
ultimately leading to gangrene and perforation. Usually 
multiple short segments of proximal small bowel are 
affected in the early phase leading to involvement of 
long loops at the later stage of the disease. Similar 
lesions have been reported from Germany (1), New 
Guinea (2). Thailand (3) and India (4). 


Patients and methods 

Clinical features 

Usually patients came from a low socioeconomic group. Males 
were affected much more frequently than females in a ratio of 
3: 1. The patients’ ages ranged between 5 and 75 years, with 73 
per cent being between 20 and 50 years of age (Table D. Most 
cases were seen in summer, 123 of 150 cases (82 per cent) 
occurring between April and July. 

All patients were admitted with severe colicky pain in the left 
upper abdomen. The pain was aggravated by eating or 
drinking. Vomiting was a late feature. All the patients gave a 
history of 3-4 liquid, foul-smelling motions per day and in 120 
cases (80 per cent) the stools contained either frank or altered 
blood. One hundred and five patients (70 per cent) were toxic 
and 21 (14 per cent) were shocked at the time of admission. 
Mild pyrexia ranging from 37-4 "C to 39-0 “C was noted in 27 
cases (18 per cent) The duration of symptoms before 
admission ranged from 1 to 7 days. 

Abdominal signs were quite disproportionate to the symp- 
toms. Localized tenderness was noted in the left upper 
abdomen in 67 (45 per cent). in the periumbilical region in 52 
(35 per cent), in the right iliac fossa in 7 (5 per cent) and 
generalized tenderness was noted in 24 (16 per cent). Rebound 
tenderness was seen in 21 patients (15 per cent). Distension of 
the abdomen, rigidity and a palpable mass were observed in 30 
cases (20 per cent) whose admission to hospital was delayed. 
Peristalsis was normal in the early stages but a silent abdomen 
was a frequent finding in advanced disease. 


Laboratory investigations 

Haemoglobin level ranged from 7-2 to 11-5 g/dl. The leucocyte 
count was between 4 and 8 x 10?/1 in 30(20 per cent), between 8 
and 12 x 10?/1 in 105 (70 per cent) and above 12 x 10°/] in 15 
cases (10 per cent). Three patients (2 per cent) had diabetes 
mellitus. Stool examination showed bloed in 141 cases (94 per 
cent), ova of Ascariasis lumbricoides in 45 (30 per cent) and 
hook worm in 11 (7:33 percent). In 17 patients (11 per cent) the 
blood urea was above 60 mg/dl at the time of admission. 


Table I: AGE DISTRIBUTION 





Age 

(yr) No. of patients A 

5-10 3 2-00 
11-20 18 12-00 
21-30 36 24-00 
31-40 44 29-33 
41 —50 29 19:33 
51-60 13 8-67 
61-70 7 4:67 
Total 150 100-00 





Radiological observations 

Erect plain abdominal X-rays were taken in 127 cases and in $1 
(40 per cent) there was generalized gaseous distension of the 
jejunum with thickening of its walls. In 18 cases (14 per cent) 
multiple fluid levels were observed and only 6 (5 per cent) had 
free gas in the peritoneal cavity. 


Pathological features 

Multiple skip lesions affecting the proximal small bowel were 
the most common observation with congestion and thickening 
of the walls (Fig. 1). The gross lesion can be described in four 
stages. Initially there was segmental bluish discoloration, 
oedema and mucosal ulceration of the jejunum. In the second 
stage there were circular purple-coloured constricted bands 
with oedema of the bowel wall. The mucosa showed a well- 
defined circumferential ulcer with punched-out edges and a 
slough in the floor (Fig. 2). In the third stage longer segments 
were affected and the lumen contained brown haemorrhagic 
fluid with extensive but well-demarcated ulceration of the 
mucosa (Fig. 3). The portion of the intestine in between the 
involved segments was normal. In the fourth stage there were 
multiple perforations, The regional mesenteric lymph nodes 
were enlarged, soft and discrete. The mesentery was normal 
even in advanced cases. The large bowel was involved in only 5 
cases (4 per cent). 

The distribution of lesions in the gastrointestinal tract in 

125 operative and autopsy cases clearly showed that the 
lesions affected predominantly but not exclusively the jejunum 
(Table ID. 
Histology * 
The histological picture of the lesion in the intestine was of 
necrosis, the severity of which varied with the stage of the 
disease, Initially there was congestion and flattening of the 
plicae with inflammatory exudate in the substantia propria, 
followed by coagulative necrosis of the surface layer. In the 
later stages this process extended to the deeper coats leadin gto 
necrosis of the entire thickness of the intestinal wall. The 
submucosal arterioles showed hyaline thrombi. The arteries, 
veins and lymphatics’ of the remaining coats and of the 
mesentery showed dilatation, The regional mesenteric lymph 
nodes showed non-specific inflammatory changes. 


Treatment 

Resection of one or more involved segments with end-to-end 
anastomosis was performed in 72 cases (49 per cent), while in 21 
(14 per cent) it was not possible to resect all the segments and 
only the more advanced lesions were excised. Bypass 
* B. D. Pujari, Shree Hospital, Miraj: S. G. Deodhare, Miraj 
Medical Coilege and Wanless Hospital, Miraj. 
Correspondence to: B. D. Pujari, Shree Hospital, Miraj- 
416 410, Maharashtra. India. 





Fig. 1. Segment of jejunum shows multiple well-demarcated 
lesions with oedema of the adjacent bowel and normal 
mesentery. 





Fig. 2. Stage 2 lesion showing circular constricting lesion of 
the jejunum on the left and well-defined circumferential 
ulceration of the mucosa on the right. 





Fig. 3. Stage 3 lesion showing large but well-defined spastic 
segment of jejunum on the left and extensive mucosal 
ulceration on the right. 


Table I: DISTRIBUTION OF LESION IN 
GASTROINTESTINAL TRACT 
Location of lesion No. of cases 


rumen i ePi TT a PI ttti P m ie eit mm imminentem mmm 


FÉ 
% 


Jejunum alone 63 50-4 
Jejunum and ileum 50 40-0 
Heum alone fi 5:6 
Jejunum, ileum and colon 5 4-0 
Total 125 100-00 





Necrotizing enteritis 


Table HE MORTALITY 


Cause of death No. of cases Mee 
Septicaemia 17 
Peritonitis 8 
Haemorrhage 2 
Total 27 





procedures were undertaken in 2 patients: laparotomy alone 
was performed in 27 (18 per cent). 

Thirty patients (20 per cent) were treated conservatively by 
nasogastric suction, intravenous fluids, blood transfusion and 
ampicillin. Twenty-five (17 percent) recovered completely alter 
5—7 days and only 5 (3 per cent) required surgical intervention 
because of rising pulse, increased pain, abdominal ngidits, 
palpable lump or severe bloody diarrhoea. Three patients (2 
per cent) were considered unfit for surgery, because of the 
poor condition; diagnosis was confirmed at autopsy. 





Mortality 

Overall mortality was 18 per cent, the main cause being shock 
due to septicaemia, toxaemia, peritonitis and gastrointestinal 
haemorrhage (Table HT). 


Surgical complications 

Out of 122 patients treated surgically, 21 (17 per centi 
developed wound infection, 4 had a wound dehiscence. 2 
developed a faecal fistula, 7 had pulmonary complications, 
2 developed thrombophlebitis and | had a urinary infection. 


Discussion 

The lesion observed in this series is a distinct clinico- 
pathological entity. This condition does not simulate 
mesenteric thrombosis, Crohn's disease, pseudomem- 
branousenterocolitis, enteric fever, tuberculosis or other 
lesions affecting the small intestine. The associated 
round worm infestation is proportional to that observed 
in the general population. No historv of drug taking was 
elicited. The seasonal occurrence does, however, suggest 
an infective aetiology. 

Similar lesions had been previously reported (1 5). in 
all these reports 80 per cent of patients were below 10 
years of age. In New Guinea (2) the disease was related 
to pig feasting and is called ‘pigbel’ disease. Pork eating 
is practically unknown in this area of India and some of 
our patients were strictly vegetarian. The seasonal 
incidence as seen in the present series had been observed 
in Northern Germany (5). Some of the observations 
made by Roth (6) were not seen in our experience, such 
as abdominal distension of serosanguineous fluid in the 
peritoneal cavity, haemorrhagic mesentery, gas bubbles 
in the coats of the intestine and in lymph nodes. Murrell 
et al. (2) and Zeissler and Rasfield Sternburg (5) have 
suggested that the beta toxin of Clostridium weichi was 
the main causative factor in the pathogenesis of this 
disease. Our bacteriological studies are incomplete but 
the variation in the gross pathological and histological 
appearances, the slow progress of events and the low 
mortality suggest a different aetiology. The structura! 
outcome of ischaemic lesions of the intestines depends 
on the nature of the intestinal contents (7). This may 


ge 


inadequate proteolysis of some organisms and their 
toxins. This hypothesis may explain the varied dietary 
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factors and different organisms reported from various 
geographical areas causing a similar disease. 
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The insertion of oesophagogastric tubes in malignant 


oesophageal strictures: endoscopy or surgery? 
A H.LISHMAN, A. W. DELLIPIANI AND H. B. DEVLIN* 


SUMMARY 

Oesophagogastric tubes were inserted into 16 patients 
with malignant strictures of the distal oesophagus by a 
method employing the flexible fibreoptic endoscope, and 
these patients were compared with 28 patients in the same 
hospital whose tubes were inserted by surgical methods 
Four patients (25 per cent) in the endoscopic group died in 
the immediate post-insertion period as a result of the 
procedure, compared with 13 patients (45 per cent) in the 
surgical group. Of the remainder, the majority were 
mobilized and taking diet on the day following the 
procedure, and the morbidity associated with the surgical 
method was not seen in the endoscopic group It ıs con- 
cluded that the endoscopic msertion of oesophagogastric 
tubes has advantages over surgical insertion in the 
palhation of malignant oesophageal strictures. 


OVER 50 per cent of patients with malignant strictures of 
the oesophagus are inoperable at the time of 
presentation, and without intervention these patients 
face a slow death by starvation, with an inability 
towards the end to swallow even their own saliva. 
Oesophageal dilatation has a place in the management 
of malignant stricture, particularly in the early stages, 
but repeated dilatations are required at increasingly 
short intervals, and the procedure 1s not without risk. 
The most satisfactory method 1s the insertion of an 
oesophagogastric tube, which, as long as the patient 
takes a little care with his diet, allows him an almost 
normal existence. 

The first attempts at intubation were made over 130 
years ago, but met with little success until Souttar (1), in 
1924, introduced a flexible metal tube which is still in use 
in some centres today, although it 1s felt by most to be 
unsuitable for lesions at the gastro-oesophageal 
junction. All tubes were inserted by the oesophageal 
route, using the rigid oesophagoscope, until Mousseau 
and co-workers (2) and later Celestin (3) designed tubes 
which could be inserted at operation by the 
‘pullthrough’ method through a gastrotomy This 
method gained popularity as doubts about the position 
of the distal end of the tube were eliminated and the risk 
of perforation was decreased. However, surgical 
procedures have their own complications, and in recent 
years attempts have been made to find a more 
satisfactory method of insertion, combining the 
advantages of oesophageal insertion with the decreased 
risks of perforation and malposition of the tube which 
surgery offers. 

In this paper we describe our experience with 16 
patients hd over the past 2 years, have had Celestin 
tubes inserted by the oesophageal route using the 
flexible fibreoptic endoscope and fluoroscopy, and 
compare them with 28 patients from the same hospital 
who, over the past 7 years, have had Mousseau-Barbin 
or Celestin tubes inserted by surgical methods 


Patients and methods 
Patients 
Of the 16 patients treated endoscopically (Table D), 8 had 
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Table I: NUMBER OF PATIENTS REQUIRING 
OESOPHAGOGASTRIC TUBE 


Endoscopic Surgical 
Adenocarcinoma 8 (67 14 (68 5 
Squamous cell carcinoma 7 (71-6 11 (72 R 
Carcinoma of unknown origin 0 l 
Benign 1 (81) 2 (70) 
Total 16 (70 2) 28 (70 2) 


Figures in parentheses are mean age. 


adenocarcinoma of the fundus involving the gastro- 
ia rng junction, 7 had squamous cell carcinoma of the 
distal third of the oesophagus and! elderly patient had a 
benign stricture which had required Eder—Puestow dilatation 
at 2-weekly intervals All the patients were considered 
inoperable due to advanced malignancy, advanced age or poor 
general medical condition. 

Of the 28 patients treated surgically, 14 had 
adenocarcinoma, 11 had squamous cell carcinoma, | had a 
carcinoma of uncertain origin and 2 had benign stnctures In 
most cases the tube was inserted as an elective procedure, but in 
some, oesophageal resection was found to be impossible at 
operation, and the decision to insert a tube was made at this 
point One patient appears in both groups 


Methods 
All patients had a barium swallow to assess the level and extent 
of the stricture and the degree of dilatation of the oesophagus 
proximal to the stricture. For 2 days prior to the procedure the 
tients were restricted to clear nds only, and those whose 
um swallow showed dilatation or retention of food debris 
were subjected to oesophageal lavage. This was carned out 
with the patient m the left lateral position, tilted head 
downwards, with a soft, wide bore tube inserted into the 
oesophagus, warmed water being passed through in 500 ml 
aliquots until the fluid returned was clear 

The patients were premedicated with Omnopon, 
chlorpromazine and atropine, and received intravenous 

immediately prior to endoscopy The oesophagus 
was first examined using the short flexible oesophagoscope 
(Olympus EF). The upper level of the stricture was noted and 
the lesion biopsied Eder—Puestow guide wire was then 
sei through the stncture into the stomach under 

uoroscopic control and the stricture dilated to its maximum 
using the Eder~Puestow dilators The guide wire was then left 
in place while the stricture and cardia were examined with the 
slim paediatric instrument (Olympus GIF P2) 

The instrument used for the insertion of the Celestin tube 
was the commercially available Nottingham Introducer 
(KeyMed), pioneered by Atkinson (4). This consists of two 
stainless-steel tubes, the outer of which terminates 1n a metal 
olive, the inner tube having a detachable flexible tip which 
allows a plastic expanding cup to be inserted. When the outer 
tube is pushed forward on the inner, the metal olive 1s pushed 
into the plastic cup, causing it to expand and grip the inside of 
the Celestin tube: the tubes are then locked in this position. The 
Celestin tube is cut to a suitable length, which we have found to 
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be 4 in (10 cm), to allow for ease of removal if necessary, the 
ends are trimmed smooth and a shoulder is cut in the base of the 
funnel to allow the stricture to grip the tube. The assembly 1s 
completed by a plastic ramming tube which fits over the two 
steel tubes, its distal end fitting into the funnel of the Celestin 
tube. The whole assembly is then over the guide wire 
into the oesophagus and pushed through the stricture under 
fluo until the funnel rests ou the proximal edge of the 
stricture. steel tubes are then unlocked and removed with 
the guide wire, the rammer holding the tube tn place and then 
also being removed. \ s 

Following intubation tbe patients were returned to the ward 
for observation and a chest radiograph was performed later the 
same day to check for the presence of mediastinal and 
subdiaphragmatic air The patients were then allowed clear 
fluids, pro ing to a soft diet when shown to be swallowing 
well, y the next day. 

All patients treated surgically had either a Celestin or 
Mousseau- Barbin tube inserted by the 'pullthrough' method 
and the tube was secured distally with a silk suture 


Results 

There were 4 deaths attributable to the procedure after 
endoscopic intubation (Table II), all in patients with 
adenocarcinoma and all occurring within 48h of 
insertion. In 1 patient the guide wire was displaced, 
resulting in the tube being pushed into the lesser sac. 
Two patients had clinical and radiological evidence of 
perforation, but no tear was found at post-mortem 
examination. One patient died of bronchopneumonia, 
probably due to the undetected proximal displacement 
of the tube, with resulting aspiration. One other patient 
was troubled by the proximal displacement of the tube 
on three occasions over a 2-month period; on the third 
occasion the tube was replaced surgically, followin 
which the patient died of bronchopneumonia within 
days. In 1 patient the tube was inadvertently pushed 
through into the stomach, where it was left and a second 
tube was inserted into the correct position. Of those 
surviving the procedure, all but one were able to eat a 
soft diet by the following day. 

There were 10 deaths after surgical intubation 1n the 
first postoperative week; 6 with adenocarcinoma, 3 with 
squamous cell carcinoma and | with a benign stricture. 
The general postoperative condition of 4 of the patients 
remained poor, but the exact cause of death was not 
determined. One patient died of mediastinitis, 1 of 

ulmonary embolism and 4 of bronchopneumonia. 
further patients developed bronchopneumonia, 2 
dying at 2 and 3 weeks respectively, and 1 other patient 
died of pulmonary embolism on the tenth day. Only 2 
patients had serious wound infections and 1 patient's 
tube became displaced on two occasions, once 
proximally with intussusception of the stomach and 
once distally into the stomach where it was left, as the 
patient no longer complained of dysphagia. 

In those surviving the immediate post-intubation 
period, the length of survival varied greatly, depending 
not so much on the method of insertion as on 
progression of the disease in each individual patient. 
One patient with squamous cell carcinoma treated 
endoscopically survived for 18 months after the 
insertion of the tube. 

The quality of life is good in most cases; in only 2 
patients treated by surgery and 2 treated endoscopically 
was swallowing not improved following intubation,- 
although a barium swallow in each case showed the tube 
to be correctly positioned and functioning well. Apart 
from these patients, all were able to enjoy a virtually 
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Table II: INCIDENCE AND MORTALITY OF © 
COMPLICATIONS 


Endoscopic Surgical 
No. Deaths No. Deaths 
Bronchopneumonia 0 0 7. 6 
Poor postoperative 0 0 4 4 
condition 

Pulmonary embolism 0 0 2 2 
Perforation 3 3 l l 
Displaced tube 3 ] I 0 
Wound infection 0 0 2 0 
Blocked tube 2 0 l 0 


Table II: RESULTS OBTAINED BY OTHER 
WORKERS USING THE OESOPHAGEAL ROUTE 


No. of patients Deaths 

Amman and Collis (5) 20 primary 2 (10% 
10 secondary 2 20%) 
O'Connor et al. (6) 315 2 E 1%) 
Wertsel et al. ( 103 0 
iyuat et al. (8 10 i m», 
egarty et al. (9) 181 30 (16-694) 

Atkinson et al. (4) 25 3 (12%) 
Secon insertion refers to insertion of an oesophago- 
gastric in a patient with recurrence after a previous 
oesophagectomy. 


Table IV: RESULTS OBTAINED BY OTHER 
WORKERS USING THE SURGICAL ROUTE 


No. of patients Deaths 
-Amman and Collis (5) 17 primary 5 30%) 
12 secondary 4(339^ 
Johnson et al. (10) 11 primary 2 (18% 
4secondary 2 ith 
Das and John (11) 60 12 (20% 
Holden et al. (12) 23 ‘9 
Leverment and 
Mearnes Milne (13) 37 17 (46%) 


Secondary insertion refers to insertion of an oesophago- 
gastric tube in a patient with recurrence after a previous 
oesophagectomy. 


normal diet, as long as they followed instructions to 
chew their food well, wash the food down with plenty of 
liquid and avoid large boluses of food. Minor blockaaes 
were relieved by carbonated drinks, which seem by their 
gaseous action to disrupt accumulations of debris and 
allow food to pass through the tube; only 3 patients 

uired admission for endoscopic clearance of a 
blocked tube. 


Discussion 

In recent years, other workers (4—9) have attempted to 
find satisfactory and safe methods of introducing oeso- 
phagogastric tubes by the oesophageal route using a 
variety of methods and tubes, but none has as yet gained 
popularity. Their results (Table IIT) are impressive, with 
mortality figures ranging from 0 to 20 per cent and 
correspondingly low morbidity, mostly due to problems 
arising from the insertion of the tube, such as 
perforation or displacement. Most methods involve the 
use of the rigid oesophagoscope, with a guide wire or 
bougie introduced under direct vision from above, but 
with no means of ensuring its position in the stomach. In 
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Atkinson's series of 25 patients using this method (4), 
there were 3 deaths (1 from bronchopneumonia, 1 from 
pulmonary embolism and 1 from perforation) and one 
other case of perforation who recovered on conservative 
management.  Atkinson's initial problems with 
proximal displacement of the tube have not recurred 
since he added the funnel of a second Celestin tube to act 
as a distal shoulder. Tytgat et al. (8) also use the flexible 
endoscope, using the paediatric instrument to act as a 
guide over which the custom-made tube is inserted. 
The mortality figures in their small series are good, but 
again difficulties were experienced with proximal dis- 
p ent of the tube. "uL 

The results obtained by various workers (5, 10-13) 
using surgical methods (Table IV) show a higher 
mortality rate, ranging from 0 to 50 per cent with a 
correspondingly higher morbidity, mostly due to the 
effects of a surgical procedure under general anaesthetic 
rather than to the insertion. of the tube— 
bronchopneumonia, pulmonary embolism etc. Johnson 
et al. (10) had a 50 per cent wound infection rate, while 


"Das and John (11) found that 30 per cent of their. 


patients developed bronchopneumonia postopera- 
tively. Relatively few patients developed mediastinitis 
or proximal displacement, even in Holden’s series (12), 
where no suture was used to tether the distal end of the 
tube in the stomach. 

Our results with endoscopic insertion compare 
favourably with the surgical results at this hospital, 
particularly as we were unselective; all patients 
presenting with malignant strictures were intubated, 
whereas, although no figures are available, some of the 
less fit patients were not submitted to surgery. The 
mortality figures (25 per cent) were a little higher than 
those for other series using the oesophageal route, but 
our numbers were small, and most of the deaths 
occurred early in the series, as did the proximal 
displacement of the tube in 2 patients. All our 
complications were due to the insertion of the tube, 
rather than to the effects of an operation. 

This method of endoscopic insertion has advantages 
over previously used methods employing the 
oesophageal route; the use of the flexible endoscope 1s 
safer and more comfortable for the patient, particularly 
the elderly, in whom arithmetic changes ın the neck can 
make the use of the rigid instrument both difficult and 
dangerous, with a greater risk of perforation. Both the 
guide wire and the tube are positioned under fluoro- 
scopic control, so that the operator is more certain of the 
position of both wire and tube distal to the stricture, and 
there is less risk of causing a false passage: Its advan- 
tages over the surgical procedure are several. The 
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procedure is short and can be carried out under light 
sedation which even the more debilitated patient can 
stand, -a fact which perhaps allows patients to be 
intubated by this method who would otherwise be 
considered unfit for surgery. The fact that most of the 
pun can be mobilized and AE diet by the day 
ollowing the procedure means that the hospital stay ts 
relatively short and that the patients are less prone to the 
Sas Meurs attendant on a surgical procedure that 
involves a general anaesthetic and a laparotomy wound. 
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Ligation of the pancreatic duct in pancreatectomy 
D. N. PAPACHRISTOU, H. D'AGOSTINO AND J. G. FORTNER* 


SUMMARY 
This study was undertaken to determine the safety of duct 
ligation in pancreatic surgery. Duct ligation was per- 
- formed ın 43 patients after pancreaticoduodenectomy and 
in 108 patients after distal pancreatectomy; 33 patients 
had a pancreaticojejunostomy after a pancreaticoduo- 
denectomy. All procedures were performed between 1965 
and 1975; the analysis was retrospective. The mortality 
and morbidity for the duct ligation group after pan- 
creaticoduodenectomy were 19 per cent and 77 per cent 
and after distal pancreatectomy were 4 per cent and 9 per 
cent respectively. After pancreaticoduodeneetomy with 
pancreaticojejunostomy the mortality was 18 per cent 
with a morbidity of 33 per cent. It is concluded that distal 
pancreatectomy with duct ligation is a relatively safe 
procedure, while after pancreaticoduodenectomy the mor- 
bidity ıs significantly reduced (P «0-001) by a pan- 
creaticojejunostomy. 


LIGATION of the pancreatic duct has been described in 
partial pancreatectomy (1—3) and pancreatic transplan- 
tation (4) as a method of eliminating the pancreatico- 
x junostomy and thus simplifying the procedure. The 

objections to its routine use are that it abolishes 
pancreatic exocrine activity, that it may impair pan- 
creatic endocrine function (5, 6) and that the procedure 
raises the risk of a pancreatic fistula (7, 8). In order to 
assess ligation as a method of managing the duct in 
pancreatic procedures, a retrospective study of 151 
partial pancreatic resections with duct ligation and 
of 33 patients with a pancreaticojejunostomy was 
undertaken. 


Patients and methods 

Between 1965 and 1975, 43 patients had a pancreaticoduo- 
denectomy with duct ligation, 33 patients had a pancreatico- 
duodenectomy with a pancreaticojejunostomy and 108 
patients had a distal pancreatectomy for tumours of the 
stomach (n = 77) or the retroperitoneal o (n = 31).In 117 
procedures - ticoduodenectomy distal pancreat- 
ectomy 95) the divided pancreas was closed with interrupted 
silk sutures which included the main duct; in 26 (pancreatico- 
duodenectomy 19; distal pancreatectomy 7) the main duct 
was identified and ‘gated with silk before suturing the stump, 
and in 9 Bened (pancreaticoduodenectomy 3; distal pancreat- 
ectomy 6) the divided pancreas was closed with the GIA 
stapling device. 

e mortality, complications and follow-up were assessed 
for each group A pancreatic fistula was defined as leakage of 
non-faeca] and non-biliary material from the epigastric region 
m more than 10 days. Leakage of bile-stained fluid was 

nsidered to contain pancreatic juice if there was excoriation 
of th the skin around the drain. Surviving patients were followed 
up for a period of 1—12 years and particular attention was paid 
to the development-of diabetes and malabsorption, however, 
no formal testing was undertaken. 
Statistical analysis was performed using the y? test 


Results 

The overall operative morbidity and mortality of the 
151 patients treated by duct ligation were 28 per cent 
and 8 per cent respectively The 43 patients with a 
pancreaticoduodenectomy had a mortality of 19 per 


Table I: COMPLICATIONS OF DUCTAL 
LIGATION IN PATIENTS UNDERGOING 
PANCREATICODUODENECTOMY AND DISTAL 
PANCREATECTOMY 


Pancreatectomy 
iss 
Distal 
Complications (es = "5 D (n heals os (n = 108) 

Pancreatic fistula 37 (24%) 29(67%) | 8(794)* 
Gastric fistula 1(06%) — I 
Colonic fistula 2 5 l l 
Peritomtis 13 12 (28%) 1t(9%)t 
Epigastric haemorrhage 3 RA : 7%) —ł 
Pseudocyst 4% 6 (14%) — 
Pancreatic ascites 1(06%) 1 — 
Pneumonitis 4 (7%) l 3 
Pulmonary embolism 1 (06%) 1 — 
Cerebrovascular 3 (2%) 2 l 

accident 
Diabetes 3 (2%) 3 (129, —1 
Exocrine pancreatic 5 (3%) 5(12%) —* 

insufficiency 
*P<0001, tP«000001; fP«OOl. 


Table H: RESULTS OF THREE METHODS OF 
DUCTAL LIGATION 


Procedure n Morbidity Mortality 
Whipple 2] 17 (80%) 4 (19%) 
Distal 95 8 (8%) 4.040%) 
Whipple 19 Co 4 (2196) 
7 1(14% m 
Whipple 3 2 (67% — 
Dis 6 1 (1796 mE 
Total 151 43 (2894) 12 (8%) 


cent (8 patients) and a morbidity of 77 per cent (33 
patients) in the ligation group, compared with a mor- 
tality of 18 per cent and a morbidity of 33 per cent (11 
patients) among the 33 patients who had had a pan- 
creatico Seunosomy. The difference in morbidity be- 
tween the groups was significant (P<0-001). In con- 
trast, the mortality from distal pancreatectomy was 4 
per cent (4 patients) and the morbidity 28 per cent (43 
patients). 

The commonest complication (Table J) was - 
creatic fistula; this occurred ın 7 per cent of dos 
patients who had a distal pancreatectomy and 67 per 
cent of those who had a pancreaticoduodenectomy with 
duct ligation. Pancreatic fistulas were present in all 
patients who developed peritonitis, pancreatic ascites, 
epigastric haemorrhage and pseudocysts. Death was 
directly attributable to the fistula in 4 of 29 patients 
developing a fistula after a pancreaticoduodenectomy 
compared with 1 out of 8 after a distal pancreatectomy. 


* The Gastric and Mixed Tumour Service, t of 
xl Feo Sloan-Kettering Cancer ter, New 
o i 


Despite fistulas being present in only 8 out of 33 patients 
undergoing a pancreaticoduodenectomy with n 
creaticojejunostomy, death was directly attributable to 
the fistula in 5. The pancreatic fistulas which followed 
pancreaticoduodenectomy with duct ligation were more 
istent than those following distal pancreatectomy; 
12 of the 29 fistulas in the former group persisted for 
more than 1 month while all fistulas had closed in the 
latter group by this time. No matter how the pancreatic 
duct was closed, there was no difference in morbidity or 
mortality (Table II). Table II indicates that ligation of 
the pancreas following distal pancreatectomy was rela- 
tively safe regardless of how it was performed. The 
protracted drainage following pancreaticoduoden- 
ectomy predisposed to peritonitis, erosion of epigastric 
vessels, pseudocyst formation and pancreatic ascites. 

Five of the 35 patients surviving the pancreaticoduo- 
denectomy developed severe pancreatic insufficiency, 
being unable to maintain weight without pancreatic 
enzyme supplements. Insufficiency developed between 4 
months and 11 years after the operation. Of those 
patients who had a pancreaticoduodenectomy with 
pancreaticojejunostomy, exocrine insufficiency was pre- 
sent in 2 of the 22 survivors. Exocrine insufficiency was 
never encountered among patients undergoing distal 
pancreatectomy. 

Diabetes occurred in 3 patients who had a pan- 
creaticoduodenectomy with duct ligation; all 3 patients 
had had a fistula in the postoperative period. No patient 
with a pancreaticojejunostomy developed diabetes. 

In 8 patients the consequence of duct ligation after 
pancreaticoduodenectomy was established, at re- 
explorations for complications in 3 and at autopsy in 5. 
Dilatation of the duct was present in all the autopsy 
studies, appearing as early as 16 days following re- 
section. Six of the 8 patients developed a pseudocyst, 
which was always associated with fistula formation; 3 
pseudocysts became infected, possibly owing to pre- 
mature closure of the fistula. Histological examination 
of the post-mortem material showed parenchymal 
fibrosis and acinar degeneration, changes which were 
not observed in the 16 patients who had an autopsy after 
distal pancreatectomy. 


Discussion 
Ligation of the pancreatic duct was used extensively in 
the past for the management of the remaining pancreas 
in pancreaticoduodenectomy (9, 10) until Hunt (11) and 
Zinninger (12) introduced pancreaticojejunostomy 
which was thought to be safer and physiologically more 
acceptable. Ductal ligation is currently applied in 
experimental and clinical transplantation of the pan- 
creas (4, 13) and a modified version of the original 
method has been recently proposed as an alternative 
to pancreaticojejunostomy after pancreaticoduoden- 
ectomy (2, 3). f 

Experimentally, acute occlusion of the pancreatic 
duct causes enlargement and induration of the pancreas, 
interstitial oedema and transient but marked elevation 
of serum amylase to levels occasionally exceeding 
20 000 units (6, 14). Exocrine function ceases when 
intraductal pressure reaches 25-45 cmH,0 (15) al- 


though excretory pressures can be as high as 80 cmH,O 
in the presence of chronic ductal obstruction (16). 
Gradually acinar tissue is replaced by fibrous tissue and 


the gland diminishes in size (1, 6) with dilatation of the 
ducts. Ductal dilatation is so severe that it occasionally 
converts the pancreas to a cystic structure (1). 
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The present study demonstrated that ductal ligation 
predisposes to a prohibitively high operative morbidity 
in pancreaticoduodenectomy, co ing earlier studies 
(7, 8). In contrast, pancreatic complications were infre- 
quent in patients undergoing distal pancreatectomy 
with ligation of the transected duct and closure of the 
pancreatic stump. Pancreatic fistulas developing after 
ductal ligation in pancreaticoduodenectomy were more 
persistent and refractory to treatment than after distal 
pancreatectomy. Our study showed that the operative 
morbidity was significantly lower when a pancreatico- 
jejunostomy rather than a ligation of the duct was 
performed. Despite this, however, the two methods 
resulted in the same operative mortality. It appeared 
that leakage of pancreatic fluid was less common, but 
potentially more dangerous following pancreatico- 
jejunostomy, often causing erosion of the gastrojejuno- 
stomy and rupture of epigastric blood vessels. Fistulas 
developing after ductal ligation were more protracted, 
often lasting for many months, but were proportion- 
ately less harmful (17). A possible explanation for this 
difference in behaviour is the activation of pancreatic 
proenzymes by the jejunal juices in pancreaticojejuno- 
stomy with greater digestion of the surrounding tissue 
by the activated juice. 

Interruption of ductal outflow was accomplished by 
suturing or stapling the transected pancreas. In some 
patients the duct was individually ligated prior to 
closure of the pancreatic stump. All three techniques 
proved equally unsatisfactory in pancreaticoduoden- 
ectomy, possibly due to damage to the duct with in- 
advertent perforation. In order to avoid this, Goldsmith 
et al. (2) and Powis and Young (3) have advocated 
ligation of the entire gland proximal to the suture line by 
heavy non-absorbable suture material. Powis and 
Young (3) were able to prevent postoperative pancreatic 
fistulization with this method in a small series of 
patients. 

Ductal hgation abolishes pancreatic exocrine secre- 
tion in pancreaticoduodenectomy. Malabsorption is 
expected but no difference has been found in those 
patients treated by duct ligation or anastomosis (2). Our 
study confirmed these observations. 

Duct ligation has been reported to cause endocrine 
insufficiency in the dog (6); however, this was not 
Observed by Verschoor et al. (18). The present study 
suggests that duct ligation does not influence islet cell 
function unless the pancreatic remnant is small or a 
fistula forms with destruction of the gland. 

The conclusion to be drawn from the experience of 
this retrospective study is that duct ligation 1s relatively 
safe in patients undergoing distal pancreatectomy, but 
after pancreaticoduodenectomy a pancreaticojejuno- 
stomy reduces the morbidity of the procedure. Whether 
the modifications proposed by Goldsmith et al. (2) and 
Powis and Young (3) will reduce the morbidity of duct 
ligation remains to be seen. 
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Intrahepatic biliary intestinal diversion for biliary 


obstruction: experience in 34 patients 
E. MORENO-GONZÁLEZ, J. HEBRERO SANMARTIN, J. A. SOLIS HERRUZO AND M. 


MORENO AZCOITA* 


SUMMARY 
Intrahepatic biliary intestinal diversion for biliary 
obstruction was performed in 34 patients. Benign 
strictures were found in 15 patients and malignant disease 
in 19. Central cholangiojejunostomy was performed on 15 
patients with iatrogenic strictures of the hepatic junction 
and on 2 patients after removal of a common hepatic duct 
carcinoma. In 14 patients an isolated jejunal loop 
interposed between the hepatic ducts and duodenum was 
used. In patients with malignant obstruction of the 
common hepatic duct peripheral cholangiojejunostomy 
was performed using the left hepatic duct radicals in 14 
patients, a bilateral cholangiojejunostomy in 3 patients 
and a left cholangiogastrostomy in 2 patients. 

One patient died on the twenty-first postoperative day. 
The follow-up of patients with benign disease varied 


between 5 months and 6 vears; all patients were free of 


symptoms at the time of their last follow-up examination. 
In patients with malignant disease, the follow-up varied 
from 6 months to 29 months, 7 patients being still alive 
8—29 months after operation. 

We believe cholangiojejunostomy is the best biliary 
diversion procedure in obstructions of the common hepatic 
duct. 


THE use of intrahepatic biliary branches for biliary 
intestinal diversion has been well described (1, 2) in the 
management of hepatic duct obstruction caused by 
malignant tumours. Cholangiojejunostomy after 
resection of the left lobe of the liver is an alternative 
procedure (3). With greater awareness of the position of 
the intrahepatic bile ducts, anastomosis of duct and 
jejunum became possible with a smaller hepatic 
resection (4, 5). These alternatives are shown 
diagrammatically in Fig. 1. 

Currently (6, 7), relief of hepatic duct stricture is 
achieved by peripheral cholangiojejunostomy in which 
the terminal branches are used for the anastomosis or 
central cholangiojejunostomy in which the left and right 
hepatic ducts are used for the anastomosis after 
periductal liver tissue in the hilum has been removed. 
The peripheral anastomosis is used for tumours, 
primary or secondary, which obscure the hilum, or even 
benign strictures (8), while the central anastomosis is 
used most commonly for iatrogenic lesions of the 
common hepatic duct (7, 9). 

This paper describes our experience with these 
procedures. 


Patients and methods 

Patients 

Thirty-four procedures were undertaken, 15 for benign lesions 
and 19 for malignant disease. 

Group I: Benign lesions: All the 15 patients had had a common 
hepatic duct injury, 13 during cholecystectomy and 2 during a 
gastrectomy for duodenal ulceration. There had been previous 
attempts at reconstruction in 10 patients, 3 of whom had had 2 
procedures and 1, 3 procedures. A previous hepatico- 





Fig. 1. The alternative sites for intrahepatic biliary jejunal 
diversion. C and D illustrate how a lesser resection can 
provide adequate hepatic drainage. 


jejunostomy had been performed in 2 patents, the anasto- 
mosis being occluded in both by stones. À strictured hepatico- 
duodenostomy was present in 2, while 4 patients had external 
biliary fistulas with severe fibrosis in the hilum. 

Group II: Malignant lesions: Twelve patients had a primary bie 
duct cancer involving the common hepatic duct; in oniy Z 
patients was it possible to resect the tumour with an adequate 
margin. Six patients, 3 of whom had a carcinoma of the 
pancreas, had metastases in the porta hepatis and | patient hac 
a large hepatoma compressing the hilum. 7 


Operative technique 
Left peripheral cholangiojejunostomy: This procedure was 
performed in 14 patients all of whom had malignant disease. In 
4 patients, 30 per cent of the left lobe had to be resected in order 
to find a duct of adequate size for anastomosis (Fig. 2a). On 
three occasions the biliary duct to segment HI was selected (Fig. 
2b) while in 7 patients a limited hepatic resection was 
performed to approach the dilated medial branch to segment 
IH (Fig. 2c). | 

Left peripheral cholangiogastrostomy: In 2 patients a jejunal 
loop could not be used, and instead a cholangiogastrostomy 
was performed. : 

Bilateral. cholangiojejunostomy: In 3 patients the tumour 
obstructed both the right and left hepatic ducts: for these 
patients a double diversion was performed using the biliary 
ducts to segments IH and VI (Fig. 2d). ; 
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Fig. 2. The methods used for overcoming obstruction of the 
common hepatic duct in malignant strictures. Note that 
when both the right and left ducts are obstructed, a right 
and left peripheral cholangiojejunostomy has to be 
performed (D). 


Central cholangiojejunostomy: This procedure was performed 
in 17 patients, in 2 for malignant disease and in the remainder 
for benign strictures secondary to trauma. A side-to-end 
cholangiojejunostomy was performed in 3 patients and a side- 
to-side anastomosis with a wide biliary intestinal stoma in 14. 
An isolated defunctioned jejunal loop 25-35 cm in length was 
placed between the biliary tract and duodenum in 14 patients 
(Fig. 3) and in the remaining 3 patients a Roux-en-Y jejunal 
loop was used. 


Results 

Group I: Benign lesions: There were no deaths in this 
group. Follow-up varied from 5 months to 6 years, at 
which times all patients were free of symptoms and 
leading a normal life. In the postoperative period 
jaundice disappeared 10-35 days after operation. 
Episodes of cholangitis occurred in 2 patients, but both 
patients were free of symptoms 5 months after 
operation. There were two instances of bile leak: both 
occurred in the first postoperative week and both ceased 
with conservative management. 

Group II: Malignant lesions: One patient, aged 81, died 
2| days after a cholangiogastrostomy, due to 
hepatorenal failure. The remaining patients have been 
followed up for 6-29 months. 

Two patients had biliary fistulas with a drainage of 
300 ml daily. With conservative management the 
fistulas healed within 2 weeks. Two patients had a 
biliary drainage of 3-1 | for the first few postoperative 
days. Two patients developed wound abscesses 
requiring drainage. In 15 jaundiced patients the 





Fig. 3. A cholangiojejunoduodenostomy for a benign 
stricture of the bile duct. Note the long biliary jejunal 
anastomosis after dissection of the intrahepatic portion of 
the duct. 


bilirubin took between 5 and 9 weeks to return to 
normal levels. Jaundice recurred in 1 patient 6 months 
after her original operation; the recurrent jaundice was 
due to multiple liver metastases. Two further patients 
had recurrent transient episodes of jaundice. Chol- 
angitis occurred in 4 patients 1—3 months after the first 
procedure and in 2 of these patients repeat episodes 
occurred. 


Discussion 
Obstruction at the junction of the hepatic ducts or the 
right or left main ducts has presented a technical 
problem with hepatectomy and liver transplantation 
being the only potential curative procedure for the 
malignant lesions (10—12). However, both for benign 
and malignant obstructions, some kind of biliary 
intestinal diversion has proved of value. 
Cholangiojejunostomy is the preferred diversion 
(13, 14). This diversion can be of benefit even for 
patients whose obstructive jaundice is due to metastatic 
carcinoma, provided that a peripheral chol- 
angiojejunostomy is performed, even if the anast- 
omosis has to be made on both the right and left biliary 
duct systems as in Case 3. Occasionally small tumours 
involving the common hepatic duct can be removed and 
an adequate cholangiojejunostomy performed after 
removal of the liver parenchyma around the hilum. 
These procedures are preferable to transductal 
intubation (8), percutaneous transhepatic intubation 
(15) or external biliary drainage (14). Peripheral 
cholangiojejunostomy is not indicated in patients with 
benign stenosis of the common hepatic duct or 
confluence of the hepatic ducts because it is usually 
possible to dissect the intrahepatic portion of both 
ducts, except in the presence of portal hypertension. 
When both hepatic ducts were stenosed, the stenotic 
segment was excised and the right and left hepatic ducts 
anastomosed together and to the jejunal loop. This 
technique of central cholangiojejunostomy produces a 
larger stoma which is easier to anastomose to the jejunal 
loop. An alternative approach to the problem is the 


mucosal graft technique described by Wexler and Smith 
(16); however, we have no experience of this operation, 
because dissection of the intrahepatic portion of the 
right and left hepatic ducts has always been possible in 
our patients. 

In 14 patients a defunctioned jejunal loop was 
anastomosed to the duodenum (Fig. 3). This technique 
has been previously described by Lopez Gibert (17), 
Grassi (18), Wheeler (19) and Moreno (20). 

The reported higher incidence of peptic ulcer with a 
Roux-en-Y hepaticojejunostomy (7, 21-24) was not 
seen in this series, because the numbers are small, and 
where possible duodenal anastomosis has been used for 
the Roux loop to avoid the ill effects of biliary bypass of 
the duodenum (25, 26). No technical difficulties have 
occurred with the duodenal anastomosis and reflux up 
the jejunal loop has not been a problem. 

Transhepatic-transanastomotic drainage, as ad- 
vocated by Smith (27), was used in only 4 patients in 
this series, and in 3 of these the tube was used for 
cholangiography rather than as a splint. It is our belief 
that transanastomotic drainage is unnecessary provided 
that the anastomosis is not less than 3 cm in length. 

Our experience suggested that obstruction of the bile 
duct either by a benign or a malignant stricture can be 
adequately managed by a jejunal anastomosis without 
recourse to tube drainage. In malignant strictures good 
palliation is obtained by this technique with a 
satisfactory period of survival. 
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The effect of histamine and histamine antagonists on 


gastric acid secretion and mucosal blood flow in man* 
5. E. KNIGHT, R. L. McISAAC AND C. D. RENNIE? 


SUMMARY 

Histamine has been investigated for its effect on gastric 
acid secretion and mucosal blood flow in man. Dose- 
response curves were constructed and analysed in the 
presence of H,- and H ,-antagonists. Mepyramine had no 
effect on acid secretion or mucosal blood flow. Cimetidine 
reduced acid secretion but had no effect on blood flow. 
This suggests that the vasculature is less sensitive to 
cimetidine than the parietal cell. 


DOSE-- RESPONSE studies provide a means of assessing the 
sensitivity of cells to stimulation. By measuring the 
response to both agonists and antagonists the sensitivity 
and receptor mechanisms can be inferred. Stimulation 
of gastric acid secretion by graded doses of histamine (1) 
and pentagastrin (2) has been used in man to study the 
parietal cell, measuring the maximal output (M) and the 
dose of agonist required to produce half-maximal 
response (ED,,). In man, where the maximal response 
cannot always be achieved, the measured effects at each 


shown that such transformation can produce large 
variations of M and ED,,, particularly when based on 
subjective curve fitting (3-5). Other more objective 
methods have been developed based on the 
untransformed hyperbola and employing the usual least 
squares procedure giving the best curve fit to the data 
and allowing better estimates of M and ED., and also 
by a probit or logit transform to estimate the curve 
steepness at its mid-point. This approach allows 
statistical inferences to be drawn from the data by 
developing an analysis of variance to test for goodness 
of fit and, if a surmountable antagonist is used, to test 
for parallel shift of the line (4, 6). 

In the present study we have measured gastric acid 
secretion simultaneously with mucosal blood flow to 
step-wise increasing infusions of histamine in 
volunteers. Because large doses of histamine are 
accompanied by unpleasant side effects (7) submaximal 
doses were used, and calculation of M and ED,, 
achieved using the methods described above. 

We have used histamine because it is a direct agonist 
of the parietal cell and also because antagonism by both 
mepyramine (an H,-antagonist) and cimetidine (an H,- 
antagonist) provides the simplest mode, that of 
surmountable antagonism. : 


Methods 

Subjects 

Seven male volunteers (median age 29, range 22—36) without 
gastrointestinal! complaints were studied. Each subject 
underwent three tests not less than ! week apart. Each 
volunteer was informed of the nature of the test and the 
investigation was approved by the local ethical committee. 


Gastric funciion tests and estimation of mucosal blood flow 
The examinations were performed in the morning after an 
overnight fast. Gastric acid output was determined by titration 
and mucosal blood flow by neutral red clearance (8). A double 
lumen nasogastric tube (Sherwood 12-14 French) was passed 
for aspiration of gastric juice and its position determined by a 
water recovery test (9). The overnight secretion was aspirated 
and discarded: a 15 min basal sample was taken as a reference 
for neutral sed standards (used for the estimation of gastric 
mucosal blood flow). 

A winged needle was inserted into each forearm, one for drug 
infusion and the other for blood sampling. Venous blood 
(15 ml) was taken for neutral red standards and after a loading 
dose of neutral red (250 ug kg ^ !) a constant infusion was 
continued at 250 ug kg ^! h~t. A further two blood samples 
were taken at 15 min intervals and subsequently at 30 min 
intervals. Gastric juice was aspirated continuously by a 
constant suction pump (SAM 17, Aerosol Products) and 
collected every 10 min. After 45 min histamine was infused in 
graded doses (1:525, 3-05, 6:1 and 122x 107? mol kg”! h^ !y 
the first dose was given for 45 min and subsequent doses for 
30 min. The test was repeated twice with the additional 
infusion of either mepyramine (0:15 x 10°°mol kg^! h^!) or 
cimetidine (2:5 x 10°° mol kg t h^ ) beginning 30 min before 
the histamine. 

Each gastric sample was analysed for volume, acid content 
and neutral red concentration. Acid output was measured by 
utration with 0-1 M NaOH to pH 7-0 using a pH electrode and 
an automatic titrator (Radiometer, Copenhagen) Acid 
secretion was expressed as umol H * /min. The concentration of 
neutral red in blood and gastric juice was measured by a 
technique already described for the estimation of mucosal 
blood How (3). In summary, this method consists of extraction 
of neutral red from blood (3 ml) and gastric juice (1 ml) with 
diethyl ether at pH 10. Neutral red was then extracted from 
ether into €&1 M HCl and the concentration read from a 
spectrophotometer (SP 1800, Pye Unicam) at 540 nm against 
standards. The clearance of neutral red from blood to gastric 
juce in ml/min was calculated from the following: 
clearance = GV/ Bt, where Vis the volume of gastric aspirate, G 
the concentration of neutral red in gastric juice, B the 
concentration of neutral red in blood and ¢ = 10 min. 


Statistical analysis of dose-response curves 

The acid anc blood flow response was taken as the mean of the 
last two 10 min samples at each dose of histamine. Basal acid 
and blood flow responses were subtracted from these. 

The dose- response curves were constructed from the pooled 
data of the 7 volunteers. The data were analysed using a 
programmable calculator (HP-67, Hewlett Packard Ltd) to 
find a best fiz line by the method of least squares. Calculations 
were based on methods described by Parker and Waud (10) and 
Waud (6). 

The agonist was assumed to act reversibly with the receptor 
conforming to the law of mass action. This predicts a 
rectangular hyperbolic relationship between the dose and the 
response and provides a method of calculating M and ED, 
using reiterative matrix algebra having first estimated M and 
ED;, from a graphical plot. A goodness of fit analysis is 
performed using the resultant calculations of M as an upper 
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Fig. 1. Gastric acid secretion. Dose- response curves to 
intravenous histamine: effect of mepyramine and cimetidine. 
Each point is the mean +s.e. mean of 7 volunteers. 
Dose-response curves were constructed using a stepwise 


doubling of each dose of histamine ( x 107? mol kg! h^ !). 


constraining point until there is less than a 1 per cent change in 
value. To compare shifts of the dose-response curve by 
antagonists the hyperbola was converted to a straight line by 
use of the logit function. This has the effect of normalizing data 
and minimizing variance. The data from other experiments 
performed in the presence of antagonists were analysed by 
constraining the calculated curves to the same form as the 
control curve (i.e. the same logit slope and the maximum). This 
led to a series of parallel lines which could be tested both for the 
validity of constraint to a common logit slope and also for 
parallel shift using an analysis of variance applied to the same 
regression lines to confirm the assumption of the surmountable 
antagonist model. 


Results 
Calculation of dose-response curves 
Both acid output and GMBF could be related to the 
dose of histamine by a hyperbolic curve shown in Figs. | 
and 2 where the log-dose of histamine is plotted against 
the response. The best fit line calculated by the method 
of least squares for histamine-induced acid secretion 
was: 

310 x [A]! * 


Eoss = [A] 8x 3418 


where [A] is the dose of agonist. 

Maximal acid output was estimated to be 310+ 
21-1 (s.e. mean) pmol min" ! ED4,, to be 3:4: 0.66 
(s.e. mean) x 107? mol kg! h^! and the slope of the 
logit line, 1-6+0-335 (95 per cent confidence limits). 

The best fit line for GMBF was: 

36x[A]^ 
Eos = [A133 x 24073 


where maximal output was 36--3.9 ml min after 
resting GMBF had been subtracted, the ED, was 
2-4--0:39 x 107% mol kg! h^! and the slope of the 
logit line 1-3+0-38 (95 per cent confidence limits). 
Conversion of the hyperbolic curve to the logistic 
function allowed an analysis of variance to be applied to 
the regression line (Table J). Here the variations due to 
regression, between subject error and random errors 
(deviations from regression) can be examined. The 
coefficient of determination (regression SS + total SS) 
was r° = 0-847 (P«0-001) with 1—7^ = 0:153, the 
proportion of variance due to random error which could 
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be accounted in part by the significant difference 
between subjects (P « 0-001). 


The effect of mepyramine and cimetidine 
Mepyramine had no significant effect on either acid 
secretion or GMBF (Table II, Fig. 2). The calculated 
maximal response and ED,, were not significantly 
different from the M and ED,, for histamine alone. 

Cimetidine caused a shift of the acid response to the 
right. In order to test the significance of the shift and the 
assumption of surmountable antagonism the curve 
fitted to the data points was constrained to fit the shape 
of the control curve for histamine alone (with M = 316; 
logit slope 1:6 and the deviations of the points from this 
line compared to the line calculated without cónstraint). 
There was no significant difference in the calculated M 
or slope (306 + 33-5 and 1-67 +0351; P 0:05). 

The ED,, was calculated from the constrained curve 
as 9:3-:0.88x 107? mol kg ^! h^' and from the 
unconstrained curve as 9-9+1-06x 10 "^ mol kg ' ho! 


Table I: ANALYSIS OF VARIANCE APPLIED TO 
REGRESSION OF THE LOGIT LINE FOR ACID 
OUTPUT 





Source of Sum of E 
variance df squares (SS) MSS VR P 
Regression 3 1378810 459603 751 «OH 
Random error 28 249 873 | | 
Between subjects 6 1336821 222803 409  cO001 
Residual 19 1161909 61153 10 
Total 


28 1 628 684 


Table IH: CALCULATED MAXIMUM RESPONSE (M) 
AND ED., FOR ACID SECRETION AND GMBF 
(+5.e. mean) 





Acid GM BF 
Histamine 310-21: 4066 
+Mepyramine 3404285 29 0.57 
+ Cimetidine 306 + 33-5 9.3-- O-BR* 








rre Sr ALI EAA re SÍ 


Resting values have been subtracted: SER 
Acid = 52+15-5 pmol min" ', GMBF = 22:75 mi mim. 
* P —0-05; analysis of variance applied to regression. 
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(P 0-05) but significantly different from the ED,, for 
histamine alone (Table ID. 

Cimetidine had no significant effect on histamine- 
induced GMBF at the dose used (Table ID. In Fig. 2 
the data from all three studies were used to con- 
struct a common line with M = 37 +68 ml min ^ !; 
ED. = 29-099 x 1075 molkg ! h^! and logit slope 
1:34: 0-41 (95 per cent confidence limits). 


Discussion 

The responses of both the parietal cell and the 
vasculature to histamine could be described by the 
rectangular hyperbola where three variables are 
calculated: M, the maximum response, ED,, the dose of 
histamine required for the half maximal response and P, 
an expression of curve steepness. By calculating these 
parameters it is also possible to analyse inhibition of 
the effects of histamine. The effects of mepyramine 
(an H,-antagonist) and cimetidine (an H,-antagonist) 
on acid secretion and GMBF have been com- 
pared. Mepyramine (0-15 umol kg! h^!) had no 
demonstrable effect on either acid or blood flow, 
although the trend was that acid secretion was 
augmented. | 

At a dose of 25 umol kg! h^!, cimetidine pre- 
dictably acted as a surmountable antagonist of acid 
secretion but unexpectedly had no effect on the blood 
flow response to histamine. This could indicate that the 
vasculature is less sensitive to cimetidine than the 
parietal cell is, and might be explained by a difference in 
the absolute numbers of receptors responding in the two 
systems or a lack of H,-receptors on the vasculature. 
The two types of receptors (H, and H,) are thought to 
exist on the vasculature in animals (11) and it is probable 
that they exist in man. The two types would be 
stimulated by histamine whereas only one type would be 
antagonized, the interplay between them obscuring any 
measurable effect. The effect on the parietal cell is 
undoubtedly an H, effect (12). 

An ID,, (inhibitory dose: dose of cimetidine 
necessary to produce a two times shift of the 
dose-response curve) could be obtained from the 
following equation: 


Dose of inhibitor 


d Dose/ratio — 1 


where the dose/ratio is the control ED; divided by the 
ED,, during cimetidine infusion. In this case 


25 mol kg”! ho! 
(9:3/34) —1 


Although this is a very inaccurate method of 
calculating an ID,, (6), based only on the use of one 
dose of cimetidine and no error can be given, it can be 
compared with the ID;, found in the dog in another 
series where ID. = 0-8 umol kg ^! h^! where three 
doses of cimetidine were used and ID,, calculated using 
least squares methods (13). Other sources of error 
prevent more mechanistic interpretations of the results. 
Infusion doses were used in the calculation of 
dose- response curves and the response was down-range 
from the stimulation of the receptor and may not have 
reached a steady state. The calculated ED,, was higher 
than that found by Adam et al. (1) where they infused 
one dose of histamine for 3 h, using increasing doses 


ID, = "om 1-4 pumolkg™ ! hol. 


each week. Their calculated ED., was (0-5 — 1-4) x 1078 
molkg ! h^"! (ED. = 34x10 ? molkg '!h''inthe 
present ser:es) using the same type of reiterative least 
squares methods. The calculated logit slope was about 
two, versus 1-6 in the present series. This again 
exemplifies the difficulties in interpretation of in vivo 
data. 

Another source of error arose from the use of 
clearance methods for measurement of blood flow, 
particularly at low flow rates where there may be poor 
correlation between clearance and blood flow (14). In 
the present series of experiments resting flow was 
subtracted from the responses obtained on stimulation, 
but resting flow still represents a source of error. At the 
moment there is no obvious alternative to clearance as a 
method to estimate gastric mucosal blood flow in man. 
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Influence of orchidopexy for cryptorchidism on subsequent 


fertility 


JESPER ELDRUP AND KENNETH STEVEN* 


SUMMARY 

The concentration of spermatozoa in ejaculate from testes 
that had been subjected to orchidopexy during childhood 
was studied in semen samples taken after unilateral 
vasectomy of the contralateral normal testis in 4 patients. 
The counts were extremely low, which suggests that this 
operation does not improve fertility later in life. Sperm 
concentration is not influenced by unilateral vasectomy or 
by inguinal herniotomy during childhood. 


THE purpose of this study was to investigate the 
production of spermatozoa by testes that had been 
cryptorchid (1, 2) and subjected to orchidopexy during 
childhood. The subjects were fertile men who had 
undergone unilateral orchidopexy as children and 
subsequently presented for sterilization by vasectomy. 
Vasectomy was carried out in two stages, first on the 
normal side and, 2 months later, on the corrected side. 
The sperm production of each testis was quantified from 
semen samples obtained before and after each stage of 
the vasectomy. In order to assess the influence of 
inguinal surgery on subsequent fertility, a similar 
procedure was followed in men who had been subjected 
to herniotomy during childhood. 
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lateral to the superficial inguinal ring). Nine of the men in 
group | and all those in groups 2 and 3 consented to participate 
in this study. The characteristics of each group were as follows. 

Group I: n= 9; mean age 36 (range 31-45) years; testis 
volume recorded by orchidometer (3) was normal (greater than 
12 ml) and similar (range 12-25 ml) on both sides. Hermotomy 
had been performed at between 6 and 8 years of age in all except 
one man who had been operated on at the age of |. 

Group 2: n — 3; ages 29, 32 and 37 years; testis volume was 
normal on the unoperated side (15, 20 and 15 mi, respectively) 
and slightly less than normal on the operated side (8, 10 and 
8 ml. respectively}. The operations of orchidopexy and 
herniotomy were performed at the ages of 4 and 14. 1 and 14 
and 8 and 5 years, respectively. 

Group 3: n = 1; age 33 years; testis volume was 15 ml on the 
unoperated side and 3 ml on the operated side. Orchudopexy 
had been performed at the age of 12. 

Each of the men in the three groups participating in this 
study had at least two children, and none had ever received 
hormone treatment. 

Vasectomy was performed under local anaesthesia. After 
division, the distal end of the duct was turned back on itself anc 
secured to the periductal tissues. Vasectomy was carned out 
first on the normal side and, 2 montbs later, on the óther side. 

A semen sample was obtained from each man 1 month 
before vasectomy on the normal side; one further sample was 
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Fig. 1. a, Influence of herniotomy in childhood on testis fertility expressed as sperm 
concentration. The lines connect values obtained ! month preoperatively (I) and 2 
months after vasectomy on the normal side in 9 men (II). b, Influence of orchidopexy 
during childhood on testis fertility expressed as sperm concentration. The lines connect 
values obtained 1 month preoperatively (1) and 2 months after vasectomy on the normal 


side in 4 men (11). 


Patients and methods 

In the Department of Urology, Glostrup County Hospital, 450 
men were sterilized by vasectomy during 1978. Fifteen of these 
men had undergone inguinal surgery during childhood: 
herniotomy I] (group 1) unilateral orchidopexy and 
herniotomy on the same side 3 (group 2) unilateral 
orchidopexy | (group 3). All the orchidopexies were performed 
to correct cryptorchidism (testis retained in a fixed position 


obtained 2 months thereafter before the second operation. 
After bilateral vasectomy, semen samples were obtained each 
month until azoospermia was apparent in two consecutive 
* Department of Urology, Glostrup 
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samples. The men were then assumed to be sterile. Each man 
observed 3 days of sexual abstinence before obtaining a semen 
sample; samples were examined within 1 h of collection. 


Results 

Fig. l, al and a IH, shows that sperm concentration was 
similar whether both testes were functioning or only the 
testis on the side formerly subjected to inguinal 
herniotomy. Hence, sperm concentration is not 
influenced by either unilateral vasectomy or herniotomy 
during childhood. 

Fig. 1, b I and b H, shows that sperm concentration 
was normal before vasectomy in the 3 men formerly 
subjected to unilateral herniotomy and orchidopexy 
and in the man formerly subjected to only unilateral 
orchidopexy. After vasectomy on the normal side, three 
of these men were virtually azoospermic and sperm 
concentration in the fourth was reduced. Clearly, the 
sperm production of testes fixed surgically for 
cryptorchidism is very small. ; 


Discussion 

Neither unilateral vasectomy nor inguinal herniotomy 
during childhood influences sperm concentration, but 
sperm concentration is extremely low in the ejaculate 
of men subjected to unilateral orchidopexy during 
childhood and subsequent contralateral vasectomy. 
This observation, although only derived from 4 
patients, suggests that surgical fixation of an 
undescended testis before puberty does not improve 
fertility later in life. 
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Intussusception due to inflammatory fibroid polyps of the 


ileum: a report of 12 cases from Africa 
N. K. NKANZA, M. KING AND M.S. R. HUTT* 


SUMMARY 

Eleven cases of inflammatory fibroid polyp of the ileum 
from Malawi and 1 from Sierra Leone are described. All 
12 patients presented with acute intestinal obstruction as a 
result of an intussusception caused by the polyp. 

The lesions are characterized by a variable 
proliferation of fibroblasts and small vessels which may 
involve the whole thickness of the bowel wall. Tissue mast 
cells and eosinophils were noted in all the polyps. 

The aetiology of these lesions remains obscure but they 
appear to be reactive rather than neoplastic. The 
condition appears to occur more commonly in Malawi 
than in the United Kingdom or North America and is an 


important cause of small bowel obstruction in that part of 


Africa. 


INFLAMMATORY fibroid polyps are simple localized 
lesions of the gastrointestinal tract which are composed 
of fibrous connective tissue, blood vessels and an 
inflammatory cell infiltrate usually with many 
eosinophils. These lesions have been reported in the 
literature under a variety of names but inflammatory 
fibroid polyp appears to be the currently favoured 
terminology (1). The lesions are nearly all solitary and 
occur most commonly in the stomach and only rarely in 
the ileum. McGee (2) drew attention to the occurrence 
of lesions in the ileum and Johnstone and Morson (1) 
recently reported 9 cases with ileal polyps all of whom 
had presented with intussusception. In their review of 89 
cases recorded in the world literature there is no 
reference to the occurrence of these lesions in Africa or 
other tropical countries. We report here our findings in 
ll cases from Malawi and 1 case from a Mission 
Hospital in Sierra Leone. 


Materials and methods 

Since 1968 the routine diagnostic histopathological service for 
all hospitals in Malawi has been carried out by the Department 
of Morbid Anatomy, St Thomas's Hospital Medical School, 
London. Surgical and biopsy specimens are fixed in 10 per cent 
formalin and then forwarded to the Central Pathology 
Laboratory at Queen Elizabeth Hospital, Blantyre, Malawi. 
Here they are refixed and transferred to plastic bags which are 
flown to London in weekly batches. The specimens are then 
trimmed and processed by standard techniques. After re- 
porting, all cases are coded by a modified SNOP procedure. In 
1978 one of us (M. S. R. H.) diagnosed three inflammatory 
fibroid polyps of the small bowel over a short period. As a 
result all cases coded for polyps or intestinal obstruction of the 
small bowel were retrieved from the files and re-examined. 
Eleven of these were considered to fit the criteria for inflam- 
matory fibroid polyps. One other case was derived from 
material received from a Mission Hospital in Sierra Leone. In 
all cases extra sections were taken from the blocks and stained 
with toluidine blue and by the elastic van Gieson technique. 


Results 
All 12 patients had presented with symptoms and signs 
of small bowel obstruction. At operation this was found 
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Fig. 1. Pear-shaped polypoid lesion of ileum. 





Fig. 2. Cut surface of fibroid polyp with uniform greyis! 
white appearance and haemorrhagic necrosis at the ape 


to be due to an ileo-ileal intussusception caused by 
polyp of the ileum (Table J). There were 4 men and * 
women—a ratio of | : 2, which is a reverse of the se» 


* N. K. Nkanza and M. S. R. Hutt, Geographical Pathology 
Unit, Department of Morbid Anatomy, St Thomas's Hospita 
Medical School, London. M. King, Queen Elizabeth Cent 
Hospital, Blantyre, Malawi. 
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Fig. 3. Loose fibrous stroma with stellate cells and scanty Fig. 4. Cellular stroma with proliferating vessels. 
small vessels. (HE. x 300.) (HE. x 300.) 
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Fig. 5. Base of polyp with proliferating fibrovascular tissue Fig. 6. Numerous mast cells in stroma of polyp. (Toluidine 


separating and destroying the muscle coat of the ileum. blue. x 325.) 
(HE. x76.) 





Table I: DETAILS OF THE CASES WITH INFLAMMATORY FIBROID POLYPS 





Age 

Case (yr) Sex Clinical presentation Site Size 
| Adult F Intussusception Ileum 3-5 cm in diameter 
2 40 F Intussusception Ileum DRA 25 Gin 
3 45 M Intussusception leum 6x6x8cm 
4 50 M Intussusception Ileum 4x3-5x3cm 
5 40 F Intussusception [leum 2:5 cm in diameter 
6 45 F Intussusception Ileum 8-0 cm in diameter 
7 35 F Intussusception [leum 4-0 cm in diameter 
8 62 M Intussusception [leum 4-0 cm in diameter 
9 Adult F Intussusception [leum 3-0 cm in diameter 
10 30 F Intussusception Ileum 3-0 cm in diameter 
11 55 F Intussusception Ileum 4x1-5x1-0cm 
12 4 M Intussusception Ileum 





ratio for general surgical admissions to most hospitals in 
Malawi. Most of the patients whose age was known 
were over 35 years but one polyp occurred in a boy of 4 
years. 

The lesions were sessile or polypoid masses sometimes 
with a well-defined stalk arising from the bowel wall and 
protruding into the lumen (Fig. 1). They were covered 
by mucosa which, in most cases, was ulcerated over the 
blunt end of the polyp. The majority were about 4-0 cm 
in diameter and 4—5 cm in length but one was 8-0 cm in 
diameter. They usually had a homogeneous cut surface 
which was greyish white in colour and slightly 
gelatinous and translucent (Fig. 2). There was no sharp 
demarcation between the mucosa or submucosa of the 
normal bowel wall and the polyp. Some of the polyps 
were partially infarcted, presumably due to the 
intussusception. 


Microscopic appearances 

Histologically the lesions consisted of a mass of loose 
fibrous connective tissue arising in the submucosa and 
protruding into the lumen of the ileum. They were 
covered by intestinal mucosa which showed ulceration 
and acute inflammation. In most cases the surrounding 
mucosa showed some increase in the number of 
lymphocytes and plasma cells in the lamina propria. In a 
few cases acute inflammation was also present in the 
adjacent mucosa. The villi of the surrounding mucosa 
were usually normal. 

The fibrous core of the polyps varied in cellularity 
between and within polyps (Figs. 3 and 4). The cells were 
partly of vascular and partly of fibroblastic origin. 
There was a variable inflammatory exudate. The vessels 
were usually thin-walled and varied from small capillary 
size to large dilated channels. A few thick-walled vessels 
were present in some polyps but were never a prominent 
feature. All the polyps showed large dilated but thin- 
walled vascular channels at the base where this was 
present in the material examined. These vascular 
channels were usually close to the muscle coat of the 
bowel wall (Fig. 5). 

The loose connective tissue of the polyps appeared to 
separate muscle bundles in the bowel wall (Fig. 5) and 
finally destroyed the muscle to extend up to the serosa of 
the bowel wall. There was no clear demarcation of the 
lesions from the normal tissue and no encapsulation was 
obvious. 

Eosinophils were present in all the lesions and were 
spread evenly throughout the polyps. In some there 
were very many eosinophils while in others eosinophils 
were scanty. Lymphocytes and plasma cells were also 
seen in varying numbers and tended to be evenly spread 
throughout the polyps. In sections stained by the 
toluidine blue method mast cells were seen in all the 
polyps. In some there were as many as ten mast cells per 
high power field (Fig. 6) though in others they were 
widely dispersed. There was no correlation between the 
numbers of eosinophils and mast cells in the polyps 
although the lesion with the most mast cells also had 
most eosinophils. 


Discussion | 

The histopathological features of these polypoid lesions 
are similar to those previously described in the literature 
under a variety of names (3). Vanek (4), who first 
described similar polyps in the stomach, considered the 
lesions to be inflammatory rather than neoplastic, and 
there has been only one report of a recurrent lesion (5). 
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The proliferating fibromatous element of the polyps ied 
some authors to suggest that these lesions are neuro- 
fibromas (6), schwannomas (7) or are due to neural 
proliferation akin to that seen in the appendix (5). 
However, the arrangement of the connective tissue 
fibrils in relation to the prominent blood vessels and the 
absence of neural elements on special staining do not 
support this neurogenic theory of origin (9). The 
presence of prominent vessels with proliferation. of 
perivascular cells in some polyps has been interpreted as 
evidence that the lesions are angiomatous tumours (10). 
but in all our cases the appearances resembled those 
of immature or mature granulation tissue, similar in 
many respects to the appearances of a granuloma 
pyogenicum, and none showed the organized structure 
of a tumour. 

It is now generally accepted that these lesions are 
reactive and not neoplastic in nature and that the most 
appropriate name is ‘inflammatory fibroid polyp’. 

The aetiology of these reactive lesions remains 
unknown. Trauma, bacterial, physical, chemical and 
even metabolic stimuli have been suggested ag initiators 
of the process (9). The fact that these lesions occur more 
commonly in the stomach with its coarse food content 
and active muscular contractions would support a 
traumatic aetiology (2, 9, 11), but it is difficult to 
account for lesions in the lower ileum on this basis. 
Some authors (4) have suggested that the lesions may be 
due to an allergic reaction, a suggestion which is 
supported by the presence of eosinophils and mast cells 
in the tissues in most reported cases. However, there is à 
marked variation in the number of inflammatory cells in 
the lesions, blood eosinophilia is not a feature in most 
patients and an allergic history is rarely given (1. 9). The 
solitary character and localized nature of these lesions 
suggest that they are initiated by a localized, possibly 
particulate agent which gains entrance to the bowel 
mucosa and induces hyperplasia of stromal cells and 
vessels similar in many respects to granuloma 
pyogenicum of the skin. The nature of this initiating 
agent is not known. 

The occurrence of 11 casesin Malawi, 5 of which were 
seen in 1978, emphasizes the importance of 
inflammatory fibroid polyps as a cause of 
intussusception and small bowel obstruction in this part 
of Africa. | 
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Statistics in The British Journal of Surgery 

It is part of the clinical scientist's stock-in-trade to use statistical methods. In many 
instances, and by most readers, these can be taken on trust, but in that there is a 
wide variety of tests and, on occasion, disagreement amongst both amateurs and 
professionals on the best choice, it is always wise that authors quote the method 
used. It is indeed journal policy to quote methods, the reason for their choice and, in 
the case of clinical trials, the confidence or tolerance limits of the observed results. 
Delay in acceptance may occur if contributors do not include these details. 
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Perineal wound healing after proctectomy for carcinoma 


and inflammatory disease 


PHILLIPE BAUDOT, MICHAEL R. B. KEIGHLEY AND 


JOHN ALEXANDER-WILLIAMS* 


SUMMARY 

The rate of wound healing after proctectomy was assessed 
in a series of 105 patients. Early healing was dependent 
principally on the primary diagnosis, to a lesser extent on 
faecal contamination and was not related to steroid 
administration. Early healing (within 3 months) occurred 
in 72 per cent of patients undergoing operation for cancer 
and 45 per cent of these operated on for ulcerative or 
Crohn's colitis. 


CONVENTIONAL open treatment of the perineal wound 
after rectal excision is associated with a high proportion 
of slow healing wounds—less than 44 per cent healed at 
6 months (1). Vacuum drainage appears to have better 
success, with 80 per cent healed at 3 months in one study 
(2) and a 92 per cent incidence of primary healing in 
another (3). After a controlled trial, Irvin and Goligher 
(4) concluded that primary closure was the treatment of 
choice except when there was contamination of the 
perineal wound or unsatisfactory haemostasis. 

The aim of this present study was to review our results 
following our initial report in 1970 to see whether the 
good initial results had been maintained. 


Patients and methods 

From 1970 to 1978, 105 patients were treated by proctectomy 
by one surgical firm for carcinoma of the rectum or 
inflammatory bowel diseases (Table I). Two patients with 
carcinoma of the rectum died, one soon after operation and the 
other 2 months later. They are not included in the analysis of 
the results. 

Our policy was to attempt primary closure of the skin and of 
the pelvic peritoneum over two suction catheters through the 
abdominal wall (5) Some patients with operative 
contamination of the wound or severe perineal disease were 
treated by packing (Table IJ). In 8 female patients (3 with 
carcinoma of the rectum and 5 with inflammatory bowel 
diseases) the posterior vaginal wall was excised with the rectum 
(6). In such patients the pelvic space was allowed to drain into 
the vagina and the posterior wound skin was closed up to the 
vaginal fourchette. The time of final healing was defined as the 
time when a dressing was no longer required. 

The results were classified as: 

|. Primary healing, defined as complete absence of 
discharge of pus or serum from the perineal wound. 

2. Delayed healing, when the patients had slight discharge 
that did not delay their return home from hospital and when 
the wounds were healed in less than 3 months. 

3. Major breakdown, when a persistent sinus lasted from 3 
to 6 months, but where the sinus healed within 6 months. 

4. ‘Persistent perineal sinus’ if the perineal wound remained 
unhealed after 6 months. 


Results 

The results are shown in Table III. The rate of primary 
healing was 41-5 per cent for patients with carcinoma of 
the rectum, a lower rate than in our previous study, but 
still significantly higher than the 18 per cent and 8-5 per 
cent rates of primary healing in patients with Crohn's 
colitis and ulcerative colitis respectively. Several factors 
affecting the incidence of primary healing were studied. 


Table E DETAILS OF 105 PATIENTS TREATED 
BETWEEN 1970 AND 1978 | 











Crohn's Ulcerative 
Carcinoma colitis colts 
No. of patients 37 33 35 
Average age (yr) 63.5 358 41i 
Males 26 13 i9 
Females Hi 20 id 
Table I: OPERATIVE DETAILS 
Crohn's 
Carcinoma colitis UC 
{n = 35) (n = 33) (n = 351 
Primary closure 3l 27 31 
of the skin 
Perineal wound 4 (2) 6 (3) AGS) 
packed 
Posterior vaginal 3 4 i 


wall excised 
UC, Ulcerative colitis. Bho, 
Figures in brackets indicate faecal or pus Contamination, 
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Table Ill: RATES OF HEALING 


Crohn's 
Carcinoma UC colitis 
No. % No "€ No. "^ 
Primary healing ld 41-5* 3 85+ o6 fat 
Healed within 11 305* 13 371 9 272 
3 mth 
Healed within 5 14 & 23 $ 18 
6 mth 
Persistent 5 14 i1 305 {2 36 
perineal sinus | 
Average post- 27:] 24-6 27-4 
Operative (12-67) (11-50) {10-68} 


hospital stay (d) 
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Ulcerative colitis: a = 55. 





Carcinoma: n = 35, 
colitis: n = 33, 
* 72%, T 45-577. 


Crohn's 


i 45%. 


Faecal contamination | 

Faecal or pus contamination of the wound during 
operation occurred on 8 occasions; twice during 
procedures for carcinoma and 6 times during surgery for 
Crohn's or ulcerative colitis. None of these 8 patients 
achieved primary healing; the wounds of 3 of the 6 
patients with inflammatory bowel diseases were still not 
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Table IV: RESULTS OF STEROID THERAPY 


Without With 
steroids steroids 
Time of healing No. % No. % 
Primary healing 7 20 2 6 
Less than 3 mth 13 37 9 2T 
Less than 6 mth 5 14 9 27 
Persistent perineal sinus 10 29 13 40 


Without steroids: n = 35. With steroids: n = 33. 


healed at 6 months. However, these figures are not 
statistically significantly different within the groups. 


Steroid therapy 

We divided the patients with Crohn's or ulcerative 
colitis into two groups: those who had had more than 3 
months' steroid therapy (33 patients) and those who had 
received none or only short courses of steroids (35 
patients). The results are shown in Table IV. 

Although there appears to be a higher rate of primary 
or early healing in patients who received no steroids, the 
differences do not achieve statistical significance and the 
groups were not randomly selected- 

The age, the sex of the patients, the duration of the 
disease, the presence of anaemia or of a low serum 
albumin were also considered, but we failed to 
demonstrate any significant effect on the perineal 
wound healing. 

When the posterior vaginal wall was excised with the 
rectum the results differed depending on the primary 
disease. In the 3 patients with carcinoma of the rectum 
satisfactory primary healing occurred whereas in the 5 
patients with inflammatory bowel diseases, 3 had a 
breakdown of the posterior skin suture line due to sepsis 
and there was then no posterior vaginal wall. Two have 
required later plastic reconstruction. 


Discussion 

The results of this present study confirm previous 
reports in showing that it is more difficult to obtain 
primary healing after proctectomy for Crohn's or 
ulcerative colitis than for carcinoma of the rectum. We 
failed to demonstrate any significant difference between 
the two types of inflammatory bowel disease in terms of 
healing in less than 3 months—45 per cent in each 
group. The overall rate of rapid complete healing was 55 
per cent (56 patients out of 103 healed in less than 3 
months) in the present report, These results are not as 
good as those we published in 1970 (overall rapid 
healing rate of 80 per cent) (2). This lower percentage 
could be due to the greater number of patients with 


Crohn's colitis in this series; 8 of these 33 patients had 
severe perimeal disease and none of them achieved 
primary healing. On the other hand, in 4 of these 8 
patients primary closure of the wound was still used and 
3 of the wcunds healed in less than 3 months. How- 
ever, the results were little better with ulcerative 
colitis; although patients having a one-stage 
panproctocolectomy had a lower incidence of persistent 
perineal sinus, the figures are not statistically significant. 
In our early series two consultant surgeons operated: in 
this present report the perineal operation was often 
performed by a trainee surgeon. It is notable that of 
the 8 instances of faecal contamination during the 
operation, a trainee surgeon was performing the 
perineal dissection on 6 occasions. As previously 
reported the commonest cause of perineal wound 
breakdown was the inability of the suction catheters to 
drain all the serous fluid of the pelvic space, resulting in 
discharge through the perineal suture line, infection and 
wound breakdown (5). 

We believe that under ideal circumstances and with 
experienced surgeons primary closure of perineal skin 
and suction of the pelvic space remains the best 
technique. if faecal contamination occurs during the 
operation, or the patient has a suppurative perineal 
disease, primary packing or primary closure of the skin 
with irrigation of the pelvic space should be tried. 
Excision of the posterior vaginal wall with the rectum 
in abdomimoperineal resection of the rectum for 
carcinoma is a good method. However, this technique 
should probably be avoided in proctectomy for 
inflammatory bowel disease. 
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The use of Silastic foam dressing in the treatment of 


advanced hidradenitis suppurativa 
WYN P. MORGAN, KEITH G. HARDING, GILL RICHARDSON AND 


LESLIE E. HUGHES* 


SUMMARY 

We describe our experience in the use of a Silastic foam 
dressing in 17 patients undergoing radical excision of 
hidradenitis suppurativa whose wounds were allowed to 
heal by granulation. Axillary excisions were carried out in 
9 patients and perineal excisions in 8 patients. The 
technique permits adequate excision of the disease and 
results in a cosmetically acceptable scar, superior to that 
obtained by skin grafting and with little limitation of 
movement. It avoids the pain of conventional management 
of granulating wounds by gauze packing. 

It is considered that this method of management is 
superior in most respects to other techniques used to 
manage the defect resulting from adequate excision of 
hidradenitis. 


HIDRADENITIS suppurativa is a chronic inflammatory 
disease of skin and subcutaneous tissue first described 
by Velpeau in 1839 (1). It is localized to apocrine sweat 
gland-containing areas of skin in the axillas, groins, 
genitalia, perineum, nipple areola and the nape of the 
neck. The condition usually arises in the second or third 
decade of life and affects both sexes. It may become a 
distressing handicap both socially and with regard to the 
patient’s occupation. 

The condition typically has an insidious onset and 
frequently pruritis and local hyperhidrosis are the 
earliest symptoms. Later, a firm, small subcutaneous 
nodule appears. This may subside without surgical or 
spontaneous drainage. New nodules may then appear 
adjacent to the original lesion. As time progresses the 
disease may appear in previously uninvolved apocrine 
gland-containing skin in other regions. When the con- 
dition reaches its chronic stage the suppuration persists 
and extends in the dermis and subcutaneous fat with the 
formation of extensive sinus tracks. Frequent remis- 
sions and relapses may occur with the development of 
subcutaneous fibrosis limiting movement at the flexures. 

For the chronic advanced stage of hidradenitis sup- 
purativa most authors are agreed that definitive treat- 
. ment should consist of a radical excision of the apocrine 
. gland-containing skin in the diseased area. 

A number of methods have been suggested for 
obtaining wound healing without resulting contracture. 
Following excision of axillary disease, primary closure 
has been found satisfactory by some (2, 3). Split skin 
grafting has been recommended (4, 5) and Hartwell (6) 
. advocates the use of a stapling gun to fix the grafts. 
Satisfactory results have also been obtained using 
axillary flaps (7), while O’Brien et al. (8) used an 
anteriorly based Limberg flap in the female and a 
posteriorly based flap in the male. 

To obtain closure following excision of perineal 
disease healing by granulation has been advocated (9). 
Split skin grafting following excision has been used with 
satisfactory results by a number of authors (10, 11). 
Hartwell (6) advocated staged resection and grafting at 


we believe that there are distinct advantages in manag- 
ing the resulting defects by allowing healing by secon- 
dary intention using Silastic foam dressing (14). This 
approach is discussed in this paper. 


Patients and methods 

Seventeen patients have undergone radical excision of the 
axillary or perineal! skin for hidradenitis suppurativa followed 
by Silastic foam dressing at the University Hospital of Wales 
between 1977 and 1979. Of the 17 patients, 12 were female and 
5 male, with an age range of 17-52 years. Seventeen excisións 
of the hair-bearing area of the axillae were carried out in 9 
patients. In one axilla a local excision of the diseased area was 
carried out. Eight patients underwent radical excision of the 
apocrine gland-containing skin of the groins, external genitalia 
and perineum. Five of these patients were female and 3 male. 
Eight of the 17 patients had both axillary and perineal disease 
but there was always a predominance of the disease m one 
region. The predominant region was therefore excised, but 
excision of the other regions may become necessary at a later 
date in a number of these patients. 

Radical excision of the diseased axillary skin consisted of 
excising the hair-bearing area of the axilla with 1-2 cm of 
surrounding normal non-hair-bearing skin. A minimum of 
0-5 cm of underlying subcutaneous fat was also taken, leaving 
healthy tissue. This frequently left the axillary fascia as the base 
of the wound. Bilaterally diseased axillae were treated at the 
same time. Haemostasis was secured by means of absorbable 
ligatures and diathermy. The cavity was then packed with à 
gauze roll soaked in proflavine/liquid paraffin emulsion 
(Fig. 1). 

In those cases with pubo-inguino-perineal disease there was 
involvement of the skin in the flexural creases of the groins 
extending posteriorly between the upper thigh and lama 
majora or scrotum. In several patients there was mvolvement 
of the skin over the mons pubis and outer aspects of the labia 
majora. In the male patients there was involvement of the 
scrotal skin adjoining the groins. None of the 17 patients had 
severe perianal involvement. 

Radical excision of inguino-perineal disease consisted. of 
removing the majority of the hair-bearing skin over the mons 
pubis, the skin in the flexural creases of the groins plus the outer 
aspects of the labia majora or adjacent scrotal skin. as far as the 
anus posteriorly. Any clinical evidence of disease was cleared 
by at least 5cm. A skin bridge was left between scrotum or 
vulva and anus. Again a minimum of 0-5 cm of underlying 
subcutaneous fat was excised. In the female, care was taken not 
to interfere with the inner aspects of the labia majora. labis 
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Fig. 1. Radical axillary excision for hidradenitis 
suppurativa. 





Fig. 3. Silastic foam dressing applied to an excised axilla. 


minora or other vulval structures, and a urinary balloon 
catheter was passed prior to operation. 

In the male removal of scrotal skin has been confined to a 
1-5 cm clearance of clinical disease, even though the scrotal 
skin is a site of abundant apocrine glands. The decision has 
been taken on cosmetic grounds, and so far results have been 
acceptable. Longer follow-up may dictate a more radical 
approach to this site. 





Fig. 2. Radical perineal excision for hidradenitis 
suppurativa. 





Fig. 4. Silastic foam dressing applied to a perineal excision. 


Having achieved haemostasis the resulting defect was 
packed with gauze soaked in proflavine/liquid paraffin emul- 
sion (Fig. 2). 

On the second or third postoperative day, having allowed the 
site of excision to develop stiff, non-collapsing walls, the 
Silastic foam dressing (Dow Corning Silastic, Q7-9100) was 
applied to the cavity. The technique used was that described by 
Wood and Hughes (15) and Wood et al. (14). Essentially, this 
consisted of mixing a base solution and catalyst in fixed 
proportions. The resulting solution was then poured into the 
wound where it set to a soft spongy consistency in 2-3 min. 

The major problem in the application of the dressing in these 
patients was ensuring that the whole of the excised area was 
adequately covered with the dressing. However, it was our 
experience that, provided care was taken in positioning the 
patient, a satisfactory dressing resulted (Figs. 3, 4). The Silastic 
foam dressing was held in place with Micropore tape in the 
axilla. For the perineum, an elastonet body stocking or tightly 
fitting underwear was used in addition to Micropore. 
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Fig. 5. Healed axilla, following the use of Silastic foam 
dressing. 


Owing to the large areas of skin and subcutaneous tissue 
excised, it was necessary to make up relatively large volumes of 
the solution for these wounds. Axillary excisions each required 
approximately 50 ml and those of the périneum some 
100—200 ml. 

After application of the Silastic foam dressing the patient is 
instructed to remove the dressing twice daily and to take a salt 
bath. The Silastic dressing is washed under cold running water 
and soaked for 10 min in aqueous hibitane 1/200 solution in 
order to keep it clean and to retain its pliancy. Following 
discharge from hospital the patient cares for himself and 
attends a weekly follow-up clinic where the wound is inspected 
for bridging, pocketing and excessive granulation and a new 
dressing is moulded. 

Removal of the postoperative gauze dressing is associated 
with considerable pain and should be carried out under 
adequate opiate analgesia or, if necessary, a short general 
anaesthetic. The patient is agreeably surprised that the Silastic 
foam dressing, in contrast to gauze, can be removed as often as 
convenient with little or no discomfort. 


Results 

The duration of postoperative hospitalization and the 
time taken to healing are shown in Table J. No wound 
failed to heal using the Silastic foam dressings. One 
patient in the axillary excision group developed a calf 
vein thrombosis extending into the popliteal vein post- 
operatively, necessitating anticoagulation. This resulted 
in a postoperative hospitalization of 30 days. If this 
patient is discounted, the average duration of post- 
operative stay for patients undergoing axillary excision 
was 11 days. 

There have been no recurrences in the axillary 
excision group. In the perineal group, there has been a 
recurrence at 12 months postoperatively in one male 
patient at the junction of scrotal and groin skin. 

The use of the Silastic foam dressing results in a linear 
scar in both axillary and perineal excisions and a good 
cosmetic result, superior to that obtained with skin 
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Fig. 6. Healed perineum following the use of Silastic foam 
dressing. 


Table I: RESULTS OF USE OF SILASTIC FOAM 
DRESSING IN HIDRADENITIS SUPPURATIVA 





No. of Postoperative lime to 
Procedure patients hospitalization healing 
Radical 9 5—30 days 6—12 weeks 
excision (13 days)* (8 weeks)* 
of axillae No recurrences 
Radical 8 11-26 days 6-14 weeks 
excision (16 days)* (9 weeks)* 
of perineum | recurrence at 


|2 months 


* Average no. of days or weeks. 


grafting (Figs. 5, 6). At the 6-month follow-up period 
there has been no loss of mobility at either the shoulder 
or hip joints, and wound contracture has not been a 
problem. 


Discussion 

There are a number of advantages in the use of Silastic 
foam dressings in this situation. With its use, skin 
grafting may be omitted, so avoiding the common 
experience of patients complaining more of pain at the 
donor site than from the primary procedure. For grafts, 
upper limbs have to be held in an abducted position, and 
the lower limbs abducted and externally rotated for a 
period of 4-5 days to enable split skin grafts to take 
satisfactorily. This is difficult to achieve and very 
uncomfortable for the patient. The Silastic foam dress 
ing requires no limb fixation and allows early mobiliz- 
ation even in those patients having perineal disease 
Skin grafting often gives a patchwork appearance owing 
to multiple sections of split skin having been required to 
cover a large area. In addition, there is often a persistent 
depression at the site of excision, and progressive 
wrinkling of the graft as the wound contracts. The 
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absence of donor site scarring is also appreciated, 
especially by the female patients. The solitary advantage 
of satisfactory skin grafting is that complete wound 
healing is achieved in approximately 14 days, but in 
practice a 100 per cent take of grafts in this situation is 
by no means certain. 

In chronic hidradenitis suppurativa a variety of 
organisms can be cultured from the discharging sinus 
tracks (16). Contamination of the site of excision by 
these bacteria at the time of radical excision may lead to 
wound infection, when primary closure or flaps are 
used, or to graft failure, if primary split skin grafts are 
applied. Anderson and Perry (5), using primary closure, 
advocated appropriate antibiotic cover commenced 
preoperatively and careful surgical technique to avoid 
this problem. Others advocating primary closure have 
used wound drainage (2). Following the radical excision 
of perineal disease Masson (13) advocates hexachloro- 
phene baths twice daily starting 3-4 days after the 
excision, Following 1 week of baths, sterile saline 
compresses are applied 4-hourly for 2 days. Free skin 
grafts are then laid on the granulation tissue. Our 
technique using Silastic foam dressings allows the site of 
excision to drain freely with no collection formation. 
Preoperative antibiotics have not been necessary and 
with careful attention to any signs of bridging or 
pocketing, wound abscesses have not occurred. 

The conventional method of healing by secondary 
intention with the use of gauze packing is demanding of 
nursing time and uncomfortable in the extreme for the 
patient. There is the discomfort while the pack is being 
changed, and that of continually having damp dressings 
which become progressively less resilient during the day. 
We have found that the patients themselves have rapidly 
become familiar with the technique of washing and 
replacing the Silastic foam dressings, thus reducing the 
demand upon the community nursing services after 
discharge home. Owing to the relative freedom of 
movement allowed by the Silastic foam dressing, most 
patients were able to return to their normal duties before 
full healing was obtained. 

The cure of advanced hidradenitis suppurativa 
creates a dilemma for the surgeon. Complete excision of 
the apocrine gland-bearing skin in the diseased area is 
necessary but healing has to be obtained without loss of 
mobility at the shoulder or hip joints. The procedure of 
excision and primary closure would appear to risk an 
inadequate excision and this has proved to be the case in 


our experience, The use of the Silastic foam 
enables an adequate excision to be performed 
fear of failure to heal, minimizing patient dis 
and preserving full mobility. 
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There is no localised 
tension or ischaemia produced 
at the wound edge. 
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eradicating patient trauma and 
allowing speedier discharge 
from hospital. 

Such benefits can only 
accrue from a radical re-think 
of skin closure devices. 
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Rectal stricture resection using the EEA autostapler 


A. H: MCLEAN ROSS* 


SUMMARY 
A case of postoperative rectal stricture treated using an 
autostapling device is reported. 


Case report 

A 70-year-old man presented with a 3-month history of 
diarrhoea and faecal incontinence. Examination revealed first 
degree haemorrhoids and a fleshy mass at the tip of the 
examining finger. Sigmoidoscopy confirmed the presence of a 
fleshy, sessile tumour on the posterolateral rectal wall, the 
lower extent of which was 7 cm from the anal verge. Biopsy 
indicated an adenopapillomatous tumour. Local resection 
using a posterior York—Mason approach was employed. The 
tumour was removed with some difficulty due to its unexpected 
size. Apposition of the edges of the mucosal defect could not be 
fully achieved and a left iliac colostomy was fashioned to 
protect the operative site (1). 

The patients immediate 
satisfactory. 

In the seventh postoperative week a rectal stricture was 
noted. Barium enema at 10 weeks confirmed the presence of a 
stricture which at its narrowest point measured 6 mm (Fig. 1). 

Despite regular bouginage and after internal proctotomy 
and steroid injection the rectal stricture persisted and in 
addition troublesome colostomy prolapse developed. 

At 7 months postoperative laparotomy was undertaken in 
view of the persistence of the stricture. The stricture was found 
to measure less than | cm in length and no recurrence was 
visible. The EEA  autostapler (United States Surgical 
Corporation EEA-28 Pat 32269-02A) was introduced 


postoperative course was 





Fig. 1. Barium enema showing stricture formation at the 
site of tumour resection. 
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through the anus and the spindle negotiated through the 
stricture. Through a pelvic colotomy the head was attached 
and tightened down on the stricture (Fig. 2). The instrument 
was ‘fired’ and a satisfactory resection of the stricture achieved 
leaving a widely patent rectal lumen. The colostomy was 
closed. 

The ring of resected tissue showed dense fibrous tissue 
extending in parts into the muscular layers. There was no 
recurrent tumour. 

The patient was slow to develop faecal continence, a feature 
attributed to the division of the sphincters at the initial 
operation. Six months after operation the patient now has only 
occasional minor faecal leakage. There is no evidence of 
stricture recurrence at 6 months and barium enema shows 
satisfactory elimination of the stricture (Figs. 3, 4). 


Comment 

Local resection of benign rectal tumours may be 
complicated by stricture formation (2). Regular 
bouginage will usually be sufficient to cure the stricture 
although increased fibrosis may be caused (3). Where a 
large excision site defect is left stricture formation 
should be anticipated and treatment begun early. When 
dilatation alone fails incision of the stricture may aid 
healing (2) and split-thickness skin grafting may be 
added to this (4). Occasional resistant cases may require 
restorative resection using an abdominal, posterior 
trans-sphincteric or transanal pullthrough approach 
(3). If restorative resection is impossible, then rarely 
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Fig. 2. Diagrammatic representation of the autostapler in 
position prior to ‘firing’. 
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Fig. 3. Early barium film showing the staple line after 
stricture resection. 


resection with permanent end colostomy may be 
required (5). 

During intestinal anastomosis the EEA autostapler 
staples the adjoined bowel ends together with a circular 
staggered double row of staples and resects the redund- 
ant inturned ring of tissue. If a rectal stricture is of 
sufficiently short length and its lumen large enough to 
admit the stem of the instrument then the autostapler 
may be used in its resection. 

The resection of a short rectal stricture using the EEA 
autostapler has not been described before. The use of 
the instrument in this case seems to have been successful 
and recurrence of the stricture has not occurred. 
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Spontaneous closure of choledochoduodenostomy: 
diagnosis by endoscopy and ERCP 


A. REUBEN, M. H. JOURDAN, P. E. T. ISAACS AND I. McCOLL* 


SUMMARY 

Choledochoduodenostomy has been recommended for the 
management of benign lower common bile duct obstruc- 
tion, but opinion on this is still divided. Two cases are 
presented of recurrent cholangitis following choledocho- 
duodenostomy, in which endoscopy and ERCP demon- 
strated closure of the choledochoduodenal anasto- 
mosis, continuing lower biliary obstruction and retained 
stones or debris. Persistent or recurrent symptoms follow- 
ing this operation may be due to stoma closure without 
adequate biliary drainage, and in these circumstances 
endoscopy with ERCP is proving most useful and in 
difficult cases may be the investigation of choice. 


THE management of benign obstructive disease of the 
lower common bile duct is controversial, there being no 
general agreement about the relative merits of chole- 
dochoduodenostomy and transduodenal sphinctero- 
plasty. At the one extreme are those who believe that 
choledochoduodenostomy should only be performed 
when nothing else is possible (1), whilst at the other 
extreme Margarey (2) advocated the routine use of this 
operation following exploration of the common bile 
duct. In support of the middle view, Thomas et al. (3) 
concluded that as both operations were effective and 
had an equal incidence of complications, the choice 
between them depends on the state of the lower common 
bile duct. Spontaneous closure of the choledocho- 
duodenostomy is one cause of new or recurrent 
symptoms after surgery and ERCP (endoscopic retro- 
grade cholangiopancreatography) could play a major 
role in the investigation of such symptoms and in the 
demonstration of the state of the lower common bile 
duct and anastomosis. We therefore report here the case 
histories of two patients who suffered this complication 
and in whom ERCP established the diagnosis. 


Case reports 


Case 1: In November 1973 a cholecystectomy was performed 
on a 56-year-old man for gallstones with repair of a hiatus 
hernia. In February 1974 he developed acute abdominal pain 
and a diagnosis of acute pancreatitis was made. In October 
1974, after a further episode of pain, the common bile duct was 
explored at laparotomy; stones and sludge were removed and a 
2 cm side-to-side choledochoduodenostomy was fashioned, 
one limb of a T tube in the common bile duct being used as a 
splint. The maximum diameter of the common bile duct was 
12 mm and postoperative recovery was uneventful. In January 
1978 he was readmitted with recurrent epigastric pain, fever 
and rigors but normal liver function tests. Needle biopsy of the 
liver was normal, a plain abdominal radiograph showed air in 
the biliary tree and at endoscopy there was a large juxtapapil- 
lary diverticulum; the site of the anastomosis was identified but 
a patent choledochoduodenostomy could not be demon- 
strated. ERCP showed marginal dilatation of the common 
bile duct which contained numerous irregular filling defects 
(Fig. 1). Drainage of contrast medium was delayed beyond 
45 min despite an almost erect posture. Further exploration of 
the common bile duct was undertaken. A choledochotomy was 
performed and an assortment of vegetable material including 
cabbage, grape pips and fruit skins removed. The duodenum 
was mobilized and the site of the choledochoduodenostomy 





Fig. 1. ERCP in Case /. There is minimal dilatation of the 
biliary tree which contains numerous irregular filling 
defects. 


investigated. Despite taking down the presumed site no patent 
way through could be demonstrated although the presence of 
air in the biliary tree indicated that a small way through mus! 
have existed. A transduodenal sphincteroplasty was performed 
and the patient made an uneventful recovery. 

Case 2: In January 1977 after 1 month's anorexia a male 
patient, aged 74 years, developed obstructive jaundice, pre- 
sumed to be due to hepatitis but which failed to respond to 
corticosteroids. In February 1977 a chronically inflamed 
gallbladder containing stones was removed. Marked centrilo- 
bular cholestasis was seen microscopically on a wedge biopsy 
of the liver. A month later, after a transient episode of jaundice, 
he began to lose weight and to have rigors. By July 1977 the 
liver was irregularly enlarged and firm and liver function tests 
were consistent with biliary obstruction. A colloid liver scan 
showed diffuse impairment of parenchymal uptake while on 
biliary scanning there was delayed excretion of HIDA 
(Tc??"dimethylphenylcarbamoyl-iminodiacetic acid) but no 
biliary obstruction. At endoscopy the bile duct impression was 
prominent and a dilated common bile duct containing several 
filling defects was demonstrated at retrograde cholangio- 
graphy together with a diaphragm-like stricture 2 cm above the 
papilla which was seen consistently on serial films (Fig. 2). At 
laparotomy | week later seven gallstones were removed from 
the common bile duct, which was about 15 mm in diameter 
and a 2cm side-to-side choledochoduodenostom; 
fashioned. The liver was finely cirrhotic and an operative 
needle biopsy showed expansion of the portal tracts containing 
proliferating bile ductules and fibrous tissue, consistent with 
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Fig. 2. ERCP in Case 2 prior to choledochoduodenostomy. 
The common bile duct is moderately dilated and contains 
several filling defects. There is a diaphragm-like stricture 

2 cm above the papilla. 


secondary biliary cirrhosis. He made a good recovery but 9 
months later he again developed cholangitis. At endoscopy a 
3mm nodule but no stoma was seen at the site of the now 
healed choledochoduodenostomy, and a single 6 mm faceted 
gallstone was seen on the retrograde cholangiogram (Fig. 3). At 
laparotomy the common bile duct was re-explored to reveal an 
apparent obstruction at the lower end together with the 
previously demonstrated diaphragm-like stricture but no 


stones. Peroperative cholangiography revealed no evidence of 


a stone in either the intra- or extrahepatic biliary tree and it was 
only possible to pass a fine Jacques catheter into the duodenum. 
A transduodenal sphincteroplasty was performed to include 
division of the diaphragm-like stricture 2cm up from the 
papilla. Following this no further problems have yet occurred. 
It is difficult to understand how, in the presence of a narrowed 
lower common bile duct and a closed choledochoduodeno- 
stomy, a stone as large as 6 mm could have passed spon- 
taneously. However, it must be presumed that this occurred 
since both the operative cholangiogram and the 10-day post- 
operative T tube cholangiogram showed no evidence of this 
stone. 


Discussion 

Persistent or recurrent symptoms occur in a substantial 
proportion of patients after cholecystectomy or more 
complex biliary surgery (4, 5). Their diagnosis may be 
difficult as routine 'liver function tests' and liver biopsy 
may be unhelpful (as in Case /) and intravenous 
cholangiography often fails to give diagnostic radio- 
graphs even in the absence of jaundice (6, 7). Biliary 
patency can be assessed indirectly by measurement of 
the arrival time in duodenal aspirates of intravenously 
injected dyes such as bromsulphthalein (BSP) which are 
taken up by the liver and excreted into bile (8) or by 
external monitoring with scintillation detectors or 
gamma camera when these dyes are radio labelled 
(9-11). However, interpretation of results is difficult in 
the presence of impaired liver function, partial biliary 
obstruction or complicated anatomy such as choledo- 
choduodenostomy. Of the currently available methods 





Fig. 3. ERCP in Case 2 after choledochoduodenostomy. A 
faceted gallstone is seen in the common bile duct, above the 
stricture, which passed spontaneously after the ERCP. 


of visualization of the biliary tree (grey scale ultrasono- 
graphy, computerized tomography, ERCP and fine 
needle percutaneous transhepatic cholangiography— 
PTC) ERCP seems to be the most suitable for the 
investigation of biliary tract problems following 
common duct or sphincter surgery (12). 

Grey scale ultrasonography can differentiate between 
extrahepatic. biliary obstruction and other causes of 
jaundice in over 90 per cent of cases (13, 14) and finds 
increasing use as the first investigation of the jaundiced 
patient when a surgically remediable lesion is suspected. 
However, major difficulties are encountered in detecting 
debris or stones in the common bile duct when it is of 
normal calibre or only slightly dilated (15). Similar 
results are obtainable with computerized axial tomo- 
graphy (16), but its expense and unavailability preclude 
its routine use in post-surgical biliary tract disorders. 
These non-invasive methods are useful preliminary 
investigations to confirm the need for definitive cholan- 
giography, which alone can demonstrate the detailed 
anatomy of the ducts. 

High quality cholangiograms can be obtained in 
around 90 per cent of cases using either ERCP (17) or 
PTC (18), although lower success rates are reported for 
PTC with non-dilated ducts. Cholangitis or septicaemia 
may be precipitated by either procedure and in the 
presence of stasis or calculi necessitate urgent surgery 
(18). Although a recent randomized study of ERCP and 
PTC concluded that PTC is the investigation of choice 
in jaundiced patients with dilated ducts (19), ERCP is 
distinctly superior in patients who have undergone 
distal bile duct surgery or in whom symptoms are 
atypical and upper gastrointestinal disease or pancreatic 
pathology is suspected (12). In our cases the endoscopic 
information was invaluable; the sites of both closed 


choledochoduodenostomies were identified but neither 
could be cannulated, even though in one case a small 
opening must have been present since air had entered 
the biliary tree. It may be difficult to distinguish air 
bubbles in the common bile duct from filling defects due 
to stones or debris and it is therefore always important 
to take erect films. In Case / the filling defects were 
correctly identified as vegetable debris although similar 
appearances noted by other workers were due to 
globules of inspissated bile (12). It is abnormal for the 
contrast material to remain in the common bile duct for 
more than 45 min (20) and such delayed drainage ts of 
importance in the aetiology of cholangitis when a 
choledochoduodenostomy has closed (21), as presu- 
mably occurred in Case /. The endoscopic approach 
also allows definitive treatment, i.e. duodenoscopic 
papillotomy, to be conducted at the same endoscopy 
session (22-24). This could be of value for those 
patients in whom further conventional surgery would be 
hazardous or technically difficult. In our cases, un- 
fortunately, the presence of a large juxtapapillary 
diverticulum in one patient and a bile duct stricture in 
the other precluded endoscopic papillotomy. 

Many writers favour choledochoduodenostomy as 
the operation of choice for lower common bile duct 
obstruction (21, 25-27) and routinely following explor- 
ation of the common bile duct (28), but this view is not 
shared by Kune (29) who stated that the long term 
failure rate following choledochoduodenostomy is 
about three times greater than after transduodenal 
sphincteroplasty and that the latter operation is prob- 
ably advisable in the younger or fitter patient where a 
biliary drainage procedure for benign disease is in- 
dicated. This controversy is well illustrated by the 
findings in our patients in whom complete closure of the 
choledochoduodenostomy occurred despite there 
having been a stoma of at least 2 cm in diameter, as 
recommended by Johnson and Stevens (30). Other 
workers insist on larger anastomoses (21, 25-27) 
without giving evidence from controlled studies. 
Furthermore, Ham and Sorby (31) found that the 
stoma, measured radiologically, is apparently reduced 
in size in the early postoperative period. To what extent 
this represents surgical misjudgement or natural steno- 
sis of the stoma is unclear. A theoretical objection to this 
operation has been that the bypassed lower end of the 
common bile duct could act as a sump for infection even 
if the stoma remained patent (1, 32). In practice, 
cholangitis rarely occurs even if the procedure is per- 
formed for distal common bile duct obstruction (3, 21, 
27, 28) and barium pools in the cul-de-sac during ‘reflux 
cholangiography’ (26). There can be no doubt that in 
the presence of an obstructed lower common bile duct 
the closure of a choledochoduodenostomy will result in 
cholangitis (3, 25, 26), which occurred in our patients 
and has also been documented in an animal model (21). 
In the first patient there was gas in the biliary tree prior 
to ERCP, a finding spuriously considered by some 
workers to indicate stoma patency (30). However, no 
orifice could be found endoscopically or at laparotomy 
and, in the absence of gas-producing infection, this 
presumably indicates that a tiny opening existed which 
permitted the entry of air from the duodenum. Reflux 
cholangiography with barium or carbonated fluids is 
unreliable in the assessment of stoma patency and direct 
inspection and cholangiography are preferable. It is well 
documented that vegetable matter may be trapped in the 
common bile duct (25) which in the first case probably 
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compromised biliary drainage and also acted as a focus 
for infection. In the second patient cholangitis could 
have been provoked by closure of the storma and 
temporary impaction of the stone in the stricture or 
narrowed papilla, although it was passed spontaneously 
after ERCP. The common duct was not grossly dilated 
in either patient (12 mm and 15 mm respectively) prior 
to choledochoduodenostomy and this may have con- 
tributed to the subsequent closure (21). However. in à 
recent follow-up series of choledochoduodenostomv, 
there was no evidence of stoma closure in 29 cases in 
whom the common bile duct was less than 2 cm m 
diameter (28). In addition, the use of a T tube splint in 
Case ] when tashioning the choledochoduodenostomy 
is unusual, although a 2cm stoma rather than a 
fistulous track was still achieved, 

On the whole, choledochoduodenostomy is a reliable 
operation unless closure of the stoma occurs in the 
presence of persistent lower common bile duct obstruc- 
tion. Indications for choosing between choledocho- 
duodenostomy and transduodenal sphincteroplasty 
were proposed 8 years ago by Thomas et al. (3). The 
former operation is suggested when the region of the 
papilla of Vater is not easily identified or if there is a long 
distal bile duct stricture, as well as in obese patients and 
those with suppurative cholangitis. However, there is no 
general agreement about the technical details which are 
important for a successful outcome, such as the size of 
the stoma and calibre of the common bile duct. 
Transduodenal sphincteroplasty is favoured when the 
common bile duct is not dilated, if stones are impacted 
at the papilla of Vater or if there is some question of 
papillary carcinoma and possibly if recurrent pan- 
creatitis is associated with gallstones, though this should 
not be necessary following cholecystectomy, uniess 
small retained stones are feared. In either case ERCP 
has a major contribution to make in the diagnosis and 
management of postoperative problems. 
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Cystic degeneration of the femoral vein: a case report 


D. L. ANNETTS AND A. R. GRAHAM* 


SUMMARY 

A case of cystic degeneration of the femoral vein in a 23- 
year-old woman is reported. The condition caused ob- 
struction of the femoral vein with leg swelling and was 
treated successfully by deroofing the cyst. 


Cystic degeneration of arteries is well described (1-3); 


however, a similar condition of veins is extremely rare, 
only 3 cases having been reported. The veins involved 


E^ ? 





opened. The intima bulged outwards when the cyst conten 
evacuated, but as the surrounding tissues appeared t 


adequate support to the medial aspect of the vein, now 


comprised mainly of intima or intima and media, no attempt 
closing the adventitia was made. 
Histological examination of the cyst wall revealed two m: 


components: loose collagenous tissue and a layer of dense 


collagenous tissue representing peri-adventitial 
tissue and adventitia of the vein respectively 
contained a few smooth muscle fibres and this was the 


m 


Fig. 1. Left ascending phlebogram demonstrates localized narrowing of common femoral vein. 


have been the short saphenous vein (4), a wrist vein (5) 
and the femoral vein (6). The case presented is the 
second case of cystic degeneration of the femoral vein to 
be reported, and the first in the English literature. 


Case report 

A 23-year-old woman presented with a 4-month history of a 
swollen left leg associated with a lump in the left groin. The 
only relevant past history was that the patient had had coxa 
vara and scoliosis. A radiograph of the left hip showed a healed 
fracture of the femur, with lateral and upward displacement of 
the femoral shaft. On exploring the lump a moderately 
enlarged lymph node and a swelling on the common femoral 
vein immediately distal to the entry of the long saphenous vein, 
with the latter stretched over it, was found. The long saphenous 
vein was opened; the posterior wall was adherent to the 
swelling and on incising the wall mucoid material escaped 
under pressure. The swelling was apparently causing complete 
occlusion of the femoral vein. The venotomy was closed and 
the patient was referred to a vascular surgeon. 

A phlebogram showed a localized area of extreme narrowing 
in the common femoral vein (Fig. 1). Histological examination 
of the mucoid material, aspirated at the first operation, showed 
thick strands of basophilic material resembling mucus and 
containing occasional foamy macrophages. Smears stained 
strongly with Alcian Blue consistent with acid mucopoly- 
saccharide content. 

Re-exploration of the femoral vein revealed localized swel- 
ling. A longitudinal incision was made on the medial side and 
mucoid material escaped under pressure, exposing a smooth- 
lined cyst in the adventitia of the vein (Fig. 2). As much of the 
external surface of the cyst as possible was excised. The cyst 
appeared to have a separate loculus from the main cavity first 





Fig. 2. Operative photograph revealing smooth-lined c 
wall of the femoral vein. Note the inner lining bulging « 
to occupy space following evacuation of cyst. 





* Sutherland District Hospital, Caringbah, New South W 
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evidence of media present. Two small areas showed breakdown 
and replacement by light eosinophilic amorphous material 
containing occasional foamy macrophages. Postoperatively 
the wound healed well, and the patient had no residual swelling 
of the leg when seen some months later. 


Discussion 

Cystic degeneration of the popliteal and other arteries 
has many features similar to the condition described. 
The age of presentation is younger than for atheroscler- 
otic degenerative vascular disease. It causes a similar 
radiological appearance to cystic degeneration of 
arteries, that is, smooth narrowing of the lumen of 
the vessel. 

The cyst contains similar mucoid material under 
pressure, and this cyst is either adventitial or sub- 
adventitial. The smooth-lined cyst wall has a similar 
histology to that described as occurring in the cyst wall 
in cystic degeneration of the arteries. 

Gomez-Ferrer (6) treated his case of cystic degener- 
ation of the femoral vein by opening the femoral vein 
and excising the internal wall of the cysts; the cyst was 
multilocular. He describes the operation as endophleb- 
ectomy. We propose that this condition can be dealt 


with successfully without entering the lumen of the 
vessel, provided that the outer wall is adequately 
excised. This technique lessens the risk of postoperative 
thrombosis at the venotomy site. 

Cystic degeneration of the femoral vein is a vascular 
curiosity, its aetiology is as unclear as is that of its 
arterial counterpart. 
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Studies of the immediately vascularized skin allograft* 


LEONARD J. PERLOFF AND CLYDE F. 


SUMMARY 
In order 
vascularization on survival rates of skin allografts, a rat 
model was devised which provided simultaneous and 
immediate establishment of arterial and venous blood 
supply to a composite skin~renal allograft. For 5 days 
after transplantation the skin portion of the composite 
grafts appeared normal, with minimal inflammation in 11 
recipients. From 6 to 11 days, in 6 rats, active rejection 
developed with a marked inflammatory reaction of the 
skin—Kkidney interface. In 10 rats in which the composite 
grafts remained in the secondary hosts for 12-21 days 
rejection of the skin was complete. The renal portion of all 
composite grafts appeared normal in all three panels and 
all recipients of composite grafts rejected. subsequent 
orthotopic skin grafts in an accelerated manner, with 
median survival times of 8-2+0-3 days compared with 
1:5 x07 days in untreated Fischer — Lewis controls. 
These results demonstrate that the skin on the com- 
posite graft retained its immunogenicity, that imme- 
diately vascularized skin allografts between AgB com- 
patible rats will be rejected in a normal time and that 
anatomical factors are not sufficient to account for the 
difference in survival times between skin and solid organs. 


to evaluate the effect of the nature of re- 


A PUZZLING phenomenon in transplantation biology is 
the finding that tissues from the same donor may behave 
differently in their susceptibility to rejection when 
transplanted to allogeneic recipients of a given strain 
(1-6). White and co-workers (7) showed that Fischer rat 
renal allografts enjoyed survival times of longer than 48 
weeks in Lewis recipients while Fischer skin grafts were 
rejected by Lewis rats in 10-3 days. Similar results have 
been reported for kidney and heart allografts (2, 8 
Using AgB compatible strains, Barker and Billingham 
(2) noted survival times of as long as 100 days for 
Lewis -» Fischer cardiac allografts, whereas skin allo- 
grafts in the same strain combination lasted only 13-8 
days. Clearly, these reports and others (9-11) demon- 
strate that skin allograft survival is not necessarily the 
dictator of survival of other tissues. The many expla- 
nations for this intriguing finding include: qualitative or 
quantitative differences in the antigenicity of various 
tissues (12— 17), a differential vulnerability to ischaemia 
(18, 19) or immune attack (2, 20), the influence of the 
route of sensitization on the host (1, 21, 22), the ability 
of various tissues and organs to induce a state of 
enhancement (7) and to be influenced by enhancing 
antibodies (23), the characteristics of the lymphatic 
drainage pathways from the allograft (1, 24), and 
variations in the passenger cell populations of the 
grafted tissues (25). The following experiment was 
designed to evaluate the contribution to the differential 
survival rates of skin and renal allografts of the method 
of revascularization and the route of sensitization. 


Materials and methods (Fig. 1) 

Lewis female rats (AgB!) were rendered tolerant by an 
intravenous injection of 30x 10* Fischer (AgB!) rat lymph 
node cells within 24 h of birth. At 2 months these animals were 
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Fig. 1. Experimental protocol (see Materials and methods). 


Lewis renal allografts bearing Fischer skin grafts are 
transplanted to normal Lewis recipients. The compi site 
grafts are created by rendering the Lewis animals tolerant 
with an intravenous injection of Fischer lymph node celis 
within 24 h of birth and transplanting Fischer skin to the 
renal surface 3 months later. 


challenged with Fischer skin grafts placed on their flanks by the 
method of Billingham and Silvers (10). Those rats in which the 
skin allografts healed completely and developed luxuriant hair 
growth for over 2 months were considered tolerant and used 
for the remainder of the experiment. Grafts of Fischer ear skin 
of 5 x 5 mm were stripped of hair, cartilage and fat and pa 
on the subcapsular surface of the left kidney of the toleram 
Lewis rats. In order to facilitate skin engraftment, a thin 
shaving of kidney cortex was removed and the skin placed 
directly on to the raw kidney surface. After achieving haemo- 
stasis, the capsule was then pulled back over the skin to hoki i 
in place and the kidney returned to its normal position. Thirty 
days after the creation of the composite graft, the entire 
composite-—~skin and kidney--was removed en. bloc oi 
flushed with 10 ml of heparinized Sacks’ solution at 4 C via the 
renal artery. The composite grafts were then revascularized by 
transplantation to normal Lewis recipients (isogeteic to the 
kidnev, allogeneic to the skin) using microvascular techniques. 
Urinary tract reconstitution was accomplished by either a 
bladder-to-bladder anastomosis or a uretero-ureterostoriy 
using a 1:25 mm indwelling silicone rubber tube as a ureteral 
stent. In the latter case the ipsilateral kidney of the recipient 
was removed. In order to confirm the gross impression of 
normal skin growth on the kidney, a biopsy of the skin and the 
kidney was taken before closing the flank wound. Composite 
grafts were biopsied or removed at intervals for histological 
evaluation. Seven days after the composite grafts were r emoved 
the hosts were challenged with Fischer body skin allografts on 
their flanks to determine whether or not the Fischer skin 
portion of the composite graft had been capable of sensisizing 
the Lewis hosts (26). 

To evaluate the degree of non-specific damage from influm 
mation or ischaemia to the skin portion of the composite graft 
(which might have developed during the creation and 
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Table I: CONDITION OF COMPOSITE GRAFTS AFTER TRANSPLANTATION 


Skin Kidney Recipient 
L L L 
F L^" L 
F L" L 
F L? L 
F L —t 


L, Lewis; F, Fischer. 
Figures in brackets are numbers of animals. 


Histology 


Days after transplant Skin Kidney 
120 (6) Normal Normal 

1-5 (11) Normal Normal 

6—11 (6) Active rejection Normal 
12-21 (10) Chronic rejection Normal 

12 Active rejection Normal 


* Rendered tolerant at birth by i. v. injection 30 x 10* F lymph node cells. 


t Not transplanted. 
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separated by thin layer of cartilage (arrows), hair follicles 
and sebaceous glands intact. Splitting of epidermis is 
fixation anterior. (HE. x 44.) 


transplantation of the composite grafts), Lewis kidneys bear- 
ing Lewis skin were transplanted to a panel of syngeneic 
recipients as controls. Finally, Fischer ear skin was grafted 
directly on to kidneys of unmodified Lewis recipients to 
produce a putatively normal first set allograft response to a 
graft applied in a manner analogous to a flank skin graft, i.e. 
with delayed vascular communication. These grafts were 
evaluated histologically at intervals after transplantation and 
compared with the experimental group of composite grafts. 


Results (Tables I, II) 

Isografts 

Isografts of Lewis skin grew normally on Lewis kidneys 
demonstrating hair growth and sebaceous activity, the 
sebum collecting in a cyst between the skin and the 
overlying kidney capsule (Fig. 2). The degree of non- 
specific inflammation was minimal before and after 
transplantation of these composite isografts to Lewis 
recipients, the kidneys functioning normally with 
normal appearing skin for as long as 4 months. 


Allografts 

Composite renal allografts showed a typical rejection 
pattern as follows. For 5 days after transplantation the 
skin and kidney appeared histologically normal with 
minimal or no inflammation in 11 animals (Fig. 3). In 6 
rats, from the sixth to the eleventh day, an active 
inflammatory response was seen at the interface be- 
tween the skin and the kidney (Fig. 4). This was 
associated with disruption and oedema of the epidermis, 
dermal papillae and basement membrane of the skin. In 
a panel of 10 rats in which the composite grafts 
remained for 12-21 days, rejection was complete 
(median survival time 11:3 4 0:2 days) in all by the time 
of removal (Fig. 5). This pattern was similar in degree 
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Fig. 3. Composite allograft (5 days). Skin appendages and 
hair follicles essentially normal. Minimal inflammatory 


response at skin- kidney interface. (HE. x 88.) 
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Fig. 4. Composite allografts (10 days). Very active rejection 
reaction with marked disruption of skin architecture and 
lymphocytic infiltrate at interface between skin and kidney 
(arrows). Renal tubules intact. (HE. x88.) 


Table II: MEDIAN SURVIVAL TIME (MST) OF 
FISCHER SKIN ALLOGRAFTS IN LEWIS 
RECIPIENTS 


Type of graft Procedure MST (d) 
Orthotopic First set 11-5+0-7 
Second set 8-1+0-1 

Post composite 8-2+0:3 

Composite F skin: L kidney 11-7+0°3 
F skin : L-tolerant-F 11-3+0-2 


(transplanted > L) 








Fig. 5. Composite allograft (21 days). Skin completely 
on (arrows) and active inflammation subsiding. (HE. 
X a 


and timing to the rejection reaction seen when Fischer 
skin was applied directly to the kidney in unmodified 
Lewis hosts (median survival time 11:7 +0-3 days). 

The renal portion of all composite grafts appeared 
normal histologically as did the biopsy of the skin and 
kidney taken at the time of transplantation. In those 
animals in which an active rejection of skin was noted, 
the cortical vasculature was crowded with lymphocytes, 
many of which could be seen within the deeper medul- 
lary vessels. Nevertheless, the renal parenchyma itself 
appeared normal. The median survival time of sub- 
sequent Fischer (F) skin grafts on the flanks of Lewis (L) 
recipients of composite allografts was 8&:2+0:3 days 
compared with 11:5+0-7 days in untreated F —> L 
controls, demonstrating that the skin on the composite 
graft had maintained normal antigenicity, being capable 
of sensitizing the host with a subsequent accelerated 
rejection of second set skin. 


Discussion 

The explanations for the differential survival rates 
between skin and other tissues when transplanted across 
the same histocompatibility barrier can be looked at in 
terms of relationships between anatomical or technical 
factors and immunological ones. In the former group is 
the suggestion that skin may be more vulnerable to 
ischaemia and therefore will not survive as well as 
immediately vascularized organs because of the 2—4 
days required to establish a new vascular and nutritional 
supply (27). In addition, there is the influence of the 
route of immunization of the host, for it has been shown 
by Medawar (28) that the intravenous route is signific- 
antly less effective than the lymphatic route, in that 
suspensions of leucocytes were better able to induce 
immunity when injected intradermally in rabbits com- 
pared with intravenously administered material. This 1s 
complemented by the report of Billingham et al. (21), 
who demonstrated that although suspensions of homo- 
logous spleen cells or thymocytes administered to mice 
and guinea-pigs by five routes (intravenous, intraperi- 
toneal, subcutaneous, intradermal and intramuscular) 
were all immunologically equivalent and effective, the 
intravenous and intraperitoneal routes were much less 
effective in rabbits. In fact, when epidermal cells and 
leucocytes were used as antigenic material, their power 
to elicit an immune response was considered ‘poor or 
even non-existent’. 
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The model described in our report, the immediately 
vascularized skin allograft, results in immediate, simul- 
taneous reconstitution of the arterial and venous supply 
of the kidney and skin and demonstrates that the skin 
will be rejected in the same period of time as grafts 
placed in orthotopic positions. It appears then, that the 
vascular characteristics of the skin grafts were not 
materially influential in either prolonging or shortening 
their survivals. Similar results have been reported by 
several workers. Salyer and Kyger (29) and Cho et al. 
(30) reported normal rejection times of skin allografts 
with intact vascular pedicles in AgB compatible and 
incompatible recipients. A theoretical objection to the 
model used by both of these groups is that the skin grafts 
based on the inferior epigastric artery and vein were 
sutured to the peripheral skin along their margins, thus 
allowing for contact with host lymphatics, a primary 
pathway for sensitization by skin (33). Regarding the 
role of lymphatic reconstitution, although Hume and 
Egdahl (31) have clearly shown that regional lymphatics 
are not essential for renal allograft rejection in the dog. 
it is not certain in our experiments whether the skin 
portion of the composite grafts were completely pro- 
tected from eventual development of lymphatic connec- 
tions with the peritoneal surfaces of the rat hosts or 
across contact zones between the endothelium of the 
renal vasculature and the hosts. Nevertheless, the major 
focus of inflammatory activity was always at the 
skin - kidney interface with a large lymphocytic infiltrate 
extending through the renal parenchyma and not 
through the skin-host connection. Wustrack and co- 
workers (32), using microvascular techniques in rats, 
connected pedicles of skin to allogeneic hosts through a 
single artery and vein only, the lymphatics having been 
dissected away. Transplantation of these pedicles, with 
or without mechanical obstruction to lymphatic re- 
growth, resulted in survival times similar to those of 
conventional orthotopic skin grafts in the same strain 
combination. 

Regarding the route of sensitization, the immediate 
exit of antigenic material from the composite graft into 
the venous circulation was not demonstrated in this 
experiment to be a less effective route for stimulation of 
a rejection reaction than the lymphatic pathway. If 
Medawar's concept of peripheral sensitization (33) is 
taken as the primary immunization mechanism, how- 
ever, the skin and kidney would have been equally 
accessible to host lymphocytes. 

Very little ischaemic damage to the skin occurs. 
evidenced by the lack of non-specific inflammation and 
degeneration in the composite isografts. The histology 
of the pre- and post-transplant isograft specimens was 
essentially normal. When non-tolerant Lewis recipients 
received Fischer skin grafts directly on to their kidneys a 
typical allograft response was seen with median survival 
ume of 11-7 days, compared with 11:5 days in ortho- 
topic F > L skin grafts. 

Passenger cells are another potential antigenic stimu- 
lus which may have accounted for the normal rejection 
times of the composite allograft skin (34). Steinmuller 
(35) has shown that grafts from tolerant animals carry. 
as part of their passenger cell population, cells from the 
tolerance-producing strain which are capable of sen- 
sitizing isogeneic hosts. Therefore, in an attempt to 
minimize the contribution of the Fischer tolerizing cell 
population to the total number of passenger cells, the 
Lewis kidneys in this report were flushed with perfusion 
fluid before transplantation. A volume of cold Sacks’ 
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solution was used which we have previously shown to be 
capable of lowering the passenger cell count to essen- 
tially non-sensitizing levels (25). l 

Another advantage of the model used in this experi- 
ment is that it averts the objection that the renal graft 
might have prolonged the skin graft survival through 
the stimulation of enhancing antibodies. The composite 
allograft presents the host only one incompatible tissue, 
the skin. Had the simpler device of a composite isograft 
been used (Fischer skin on Fischer kidney), prolonged 
skin survival could have been attributed to enhance- 
ment since both Sakai (36) and White et al (7) demon- 
strated surprisingly improved survivals of Lewis 
recipients of Fischer renal and skin allografts, compared 
with Lewis animals receiving only Fischer kidneys. 
Finally, another interesting suggestion is the hypothesis 
that the fate of different types of allograft may depend 
on the amount of helper cell activation which they 
induce. Hammerling and co-workers (14) have clearly 
demonstrated the absence of immune response as- 
sociated (la) antigens on brain, liver and kidney and 
expression of these antigens on B lymphocytes, macro- 
phages, spermatozoa and epidermal cells. Batchelor 
suggests in his review of enhancement (12) that once 
passenger cells bearing la antigens or their homologues 
have disappeared from a kidney graft, the kidney may 
have only limited capacity to activate helper cells yet still 
be capable of inducing non-responsiveness in the pre- 
cursors of B and cytotoxic T cell clones. This specu- 
lation might account for the longer survival times of 
renal versus skin allografts across a weak 
histoincompatibility. 

In summary, this report demonstrates that skin will 
be rejected by allogeneic recipients in similar times 
regardless of the method of revascularization and there 
appears to be no protection afforded by immediate 
revascularization. It is also suggested that presentation 
of skin antigens by an intravenous route does not 
prolong allograft survival although peripheral sensitiz- 
ation still may have been influential in our model. In a 
very extensive review, White (6) cites several additional 
factors that may contribute to the differential survivals 
of kidney and skin. These include graft adaptation, 
antigenic dosage, weakness of the rat complement 
system and the effect of uraemia as an immunosuppres- 
sive; but he suggests that, in the case of weak incom- 
patibilities, active enhancement is the most important 
factor. Mechanical and technical considerations appear 
to be of minor significance. 


References 

l. BARKER C. F. and BILLINGHAM R. E.: The role of afferent 
ES in skin homografts. J. Exp. Med. 1968; 128: 
197. 

2. BARKER C. F. and BILLINGHAM R. E.: Comparison of the fates 
of AgB locus-compatible homografts of skin and hearts in 
inbred rats. Nature (Lond.) 1970; 225: 851. 

3. BARNES A. D: A quantitative comparison study of im- 
munizing ability of different tissues. Ann. NY Acad. Sci. 
1964; 120: 237. 

4. FREEMAN J. S. and STEINMULLER D.: Acute rejection of skin 
and heart allografts in rats matched at the major rat 
histocompatibility locus. Transplantation 1969; 8; 530. 

3. MAHABIR R. N., GUTTMANN R. D. and LINDQUIST R. R.: Renal 
Benen in the inbred rat. Transplantation 1969; 8: 

6. WHITE E; Kidney and allografts in the rat. In: CALNE R. 
(ed.): Immunologic Aspects of Transplantation Surgery. 
New York: Wiley, 1973. 


10. 


20. 


. MOSELY R. V., SHEIL A. G. 


. MULLEN Y. and HILDEMANN W. HS 


. BELLINGHAM R E: 


. WHITE E., HILDEMANN W. H. and MULLEN Y.: Chronic kidney 


allograft reactions in rats. Transplantation 1969; 8: 602. 


. PETTIROSSI O., SAKAL A. and KOUNTZ S. L.: Differential 


survivals of F, hybrid allografts in parental recipients. 
Transplantation 1976; 21: 403. 

R.. MITCHELL R. M. et al: 
Immunologic relationship between skin and kidney 
homografts in dogs on immunosuppressive therapy. 
Transplantation 1966; 4: 678. 

MULLEN Y. and HILDEMANN W. H. Kidney transplant 
genetics and enhancement in rats. Transplant. Proc. 
1971: 3: 669. 

X- and Y-linked 
transplantation antigens in rats. Transplantation 1972; 13: 
521. 


. BATCHELOR J. R.: The riddle of kidney graft enhancement. 


Transplantation 1978; 26: 139. 


. BERAH M., HORS J. and DAUSSET J.: A study of HL-A antigens 


in human organs. Transplantation 1970; 9: 185. 


. HAMMERLING G. J, MAUVE G., GOLDBERG E. et al: Tissue 


distribution of la antigens: la on spermatozoa, macro- 
phages and epidermal cells. mmunogenetics 1975; 1, 428. 


. JONES J, V., HAMBLIN T. J., MARGREE G. et al: Leucocyte 


alloantigens in the kidney. Transplantation 1972; 14: 29. 


. LANCEE. M., BOYCE E. A., COOPER $. E. et al: Rejection of skin 


allografts by irradiation chimeras: evidence for a skin 
specific transplantation barrier. Transplant. Proc. 1971; 3: 
864. 


. VETTO R. M. and BURGER D. R. Pp: The identification and 


comparison of transplantation antigens on canine vascular 
endothelium and lymphocytes. Transplantation 1971; 1: 
374. 


. BILLINGHAM R. E. and SILVERS W. Kk In: OSLER A. and 


WEISS L. (ed. The Immunobiology of Transplantation. 
Englewood Cliffs, NJ: Prentice Hall, 1977: 77. 


. DANILLER A. I.: Prolonged renal allograft survival in the rat 


across a major genetic barrier without the use of drugs. 
Plast. Reconstr. Surg. 1971; 47: 188. 
SKOSKIEWICZ M., CHASE C, WINN W. J. et al: Kidney 
transplants between mice of graded immunogenetic diver- 
sity. Transplant. Proc. 1973; 8: 721. 


. BILLINGHAM R. E., BRENT L. and MITCHISON N. A.: The route 


of immunization in transplantation immunity. Br. J. Exp. 
Pathol. 1957; 38: 407. 


. MEDAWAR P. B.: The use of antigenetic tissue extracts to 


weaken the immunological reaction against skin homo- 
grafts in mice. Transplantation 1963; 1: 21. 


. STUART F. P., SAITOH T. and FITCH F. w.: Rejection of renal 


allografts: specific immunologic suppression. Science 1968; 
160: 1463. 


. STROBER S. and GOWANS J, L.: The role of lymphocytes in the 


sensitization of rats to renal homografts. J. Exp. Med. 
1965; 122: 347. 


. PERLOFF L. J, and BENDON M. L.: Passenger cells: their role in 


homograft rejection. Curr. Topics Surg. Res. 1971; 3: 268. 
Free grafting in mammals: In: 
BILLINGHAM R. E. and SILVERS W. K. (ed.) Transplantation of 
Tissues and Cells. Philadelphia: Wistar Institute Press, 
1961: 1026. 


. HALLER J. A. and BILLINGHAM R. E.: Studies of the origin of 


the vasculature in free skin grafts. Ann. Surg. 1967; 166: 
896, 


28. MEDAWAR P. B.: The behaviour and fate of skin autograft 


and skin homograft in rabbits. J. Anat. 1944; 78: 176. 


. SALYER K. E. and KYGER E. R.: Studies in rats of survival of 


composite homotransplants of skin and subcutaneous 
lissue with microvascular anastomosis. Plast. Reconstr. 
Surg. 1973; S1: 672. 


. CHO S. 1, MARCUS E. S. and KOUNTZ S. L.: A new model for 


the study of allograft rejection in the rat: use of skin with an 
intact vascular pedicle. Transplantation 1972; 13: 486. 


3]. HUME D. M, and EGDHAL R. H: Progressive destruction of 


renal homografts isolated from the regional lymphatics of 
the host. Surgery 1955; 38: 194. 


o 
N 


WUSTRACK K. O., GRUBER R. P. and LUCAS Z. L: 

Immunological enhancement of skin allografts in the rat. 

Transplantation 1975; 19: 156. 

33. MEDAWAR P. B.: The homograft reaction. Proc. 
( Biol.) 1958; 149: 145. 

34. BILLINGHAM R. E.: The passenger cell concept in transplan- 

tation immunology. Cell. Immunol. 1971; 2: 1. 


R. Soc. 


Immediately vascularized skin allograft 293 
35. STEINMULLER D.: Immunization with skin isografts take: 
from tolerant mice. Science 1967; 158: 127. 
36. SAKAI A.: Antigenicity of skin and kidney in the rat as 
studied in a transplantation model. Transplantation 1969 
8: 882. 


Br. J. Surg. Vol. 67 (1980) 293 Printed in Great Brit 


Doing away with the third blade 


B. J. FAIRBROTHER* 


THE retropubic prostatectomy as described by Millin is 
the most common type of prostatectomy performed by 
the general surgeon. The Millin retractor including its 
third blade would seem to be the most popular retractor, 
but the third blade frequently fails to control and retract 
the bladder as well as taking some time and patience to 
set into a useful position. 

Several years ago at the Northern General Hospital in 
Sheffield, James Morgan—then a registrar with 
Professor F. J. P. O’Gorman—designed a separate 
retractor to replace the third blade of the Millin 
retractor (Fig. 1). 





Fig. 1. 


In this brief communication I would like to describe 
my own experience of 100 retropubic prostatectomies 
using this separate retractor instead of the third blade of 
the Millin. The retractor consists of a flat blade which 
pushes the bladder backwards, with a semi-circular 
recess in its free edge which fits nicely around the 
bladder neck and sides of the prostate (Fig. 2). The blade 
is attached to a long handle which does not intrude into 
the operative field. 

Having approached the anterior surface of the 
prostate in the usual manner the Millin retractor with 
lateral blades of adequate length is inserted. The 
separate retractor is then inserted, the assistant pushing 
the bladder posteriorly and upwards with this 
instrument. This exposes and pushes the prostate away 
from the symphysis pubis. Any large veins can be ligated 
and divided and the fatty tissue cleared from the 
anterior and lateral sides of the capsule. Keeping the 
retractor in place the transverse incision is made in the 
prostatic capsule and once the plane of cleavage has 
been found the retractor is removed. Enucleation then 
takes place in the usual manner. Stay sutures have not 


been found to be necessary, indeed they seem to get 
the way. Moreover, for the small-handed surgeo: 
removal of the Millin retractor during enucleation m: 
not be necessary. 

The separate retractor is again very useful during 
closure of the prostatic capsule. The two edges of th« 
capsule can easily be visualized, the assistant displa vi 
the structures with the retractor in his left hand an 
using the sucker, if necessary, in his right. 

In conclusion, the advantages in using the separat 
retractor in place of the third blade of the Millin are 

l. The bladder is satisfactorily prevented fro! 
obscuring the operative field. 

2. The prostate is exposed adequately. 

3. Capsular stay sutures are not necessary. 

4. [t is frequently unnecessary to remove the Milli 
retractor during enucleation. 

5. The edges of the capsule can be brought into vie 
for satisfactory closure. 
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Popliteal aneurysm: sinister harbinger of sudden 


catastrophe 


L. GUVENDIK, K. BLOOR AND D. CHARLESWORTH* 


SUMMARY u 
A series of twenty-eight aneurysms of the popliteal artery 


is reviewed. The cases were collected from the records of 


two large hospitals each with a unit with a special interest 
in vascular surgery. 

They are uncommon-—only | popliteal aneurysm to 
every 17 aneurysms of the abdominal aorta—but one- 
third of our patients had both types of aneurysm present. 
The majority of patients had symptoms and 7 lost a leg as 
a direct result of thrombosis or rupture. The results of 
treatment were best when saphenous vein was used to 
replace an uncomplicated aneurysm and, since the be- 
haviour of aneurysms is unpredictable, we conclude that 
this is the treatment of choice. 


ANEURYSMS of the popliteal artery have attracted 
the interest of surgeons for centuries. Philagrius of 
Macedon is said to have excised a popliteal aneurysm in 
the fourth century AD and surgical treatment may have 
been carried out before that time (1). Ligation of the 
popliteal artery just proximal to the aneurysm was the 
standard method of management prior to John 
Hunter's innovation of ligation of the superficial fe- 
moral artery in the subsartorial canal. In one-tenth of 
patients with aneurysms this was followed by gangrene 
of the leg. The incidence of postoperative gangrene was 
reduced by a half after the operation was changed to 
endoaneurysmorrhaphy (2). The modern operation of 
excision or bypass of the aneurysm, with continuity 
restored by an autogenous vein graft, was described in 


Patients and methods 

We have reviewed 28 cases of aneurysm of the popliteal artery 
admitted to two hospitals, the Manchester Royal Infirmary 
and the University Hospital of South Manchester, in the period 
1969-76. 

Twenty-eight aneurysms of the popliteal artery, in 21 
patients, were seen over a period of 7 years. The average age 
was 64 years. With one exception, a 16-year-old youth, all the 
patients were elderly and had arteriosclerosis. The average age 
of this group was 66-7 years. All the patients were men. Seven 
patients (33 per cent) had bilateral aneurysms and 6 patients 
had an aneurysm of the abdominal aorta. 

The majority of patients complained of symptoms attribu- 
table to arteriosclerosis or a complication of the aneurysm 
(Table D. Seven asymptomatic aneurysms were found in the 
contralateral limb (Table ID. 

There were complications in 11 of the 28 aneurysms. Nine 
had thrombosed and 4 of these patients lost a leg às a direct 
consequence of this complication. Two aneurysms had rup- 
tured and ] of these patients lost his leg as a consequence. 
Thirteen patients complained of severe pain in the foot at rest. 
This group contained all those patients with a thrombosed 
non-pulsatile aneurysm, the 2 patients with ruptured 
aneurysms and 2 patients with a pulsatile aneurysm and absent 
ankle pulses. Six patients had intermittent claudication and all 


Table I: PRESENTING SYMPTOMS IN 28 
ANEURYSMS OF THE POPLITEAL ARTERY (21 
PATIENTS) 


Intermittent claudication 6 (21%) 
Rest pain 13 (46%) 
Paraesthesia in the foot 4 (1494) 
Asymptomatic 7 (25%) 


Table IE LIST OF PHYSICAL SIGNS PRESENT ON 
ADMISSION IN 28 LIMBS 


Palpable mass in popliteal fossa 28 (100%) 


Pulsatile mass 19 (68%) 
Non-pulsatile mass 9 (32%) 
Gangrene tm the foot 3 (11%) 


Absent pulses at the ankle 8 (28%) 


Table Hi: LIST OF OPERATIONS CARRIED OUT 
ON 28 POPLITEAL ANEURYSMS 


Complicated aneurysms (11) 
4 (irreversible ischaemic changes}—amputation 
2 lumbar sympathectomy and Hunterian ligation 
| Hunterian ligation 
| lumbar sympathectomy 
3 vein grafts 


Complicated aneurysms (17) 
4 no treatment 
|] autogenous vein graft (end to end) 
| homograft artery 
| Teflon prosthesis 


6 had a puisatile swelling in the popliteal fossa. Four of these 
patients admitted to having paraesthesia in the feet but this was 
not the presenting symptom. Four of the 13 patients with rest 
pain had a history of claudication. Arteriograms were carried 
out in the majority, excluding those patients with painful 
gangrene or ruptured aneurysm. This examination confirmed 
the diagnosis in every case, including the asymptomatic 
aneurysm. 

AM the patients except one had evidence of generalized 
arteriosclerosis, 7 had ischaemic heart disease and 6 were 
hypertensive, and 2 patients were diabetic. A 16-year-old youth 
had an aneurysm of the popliteal artery. Histological exami- 
nation revealed evidence of cystic degeneration of the media 
and he showed some features of Marfan's syndrome. 

In the group of 11 patients with complications, 7 came to 
amputation and 2 patients died of myocardial infarction within 
2 days of the operation. Only 3 of these patients had a vein 
graft; | patient died within 2 days of the operation and the 
remaining two grafts were successful, in that the graft was 
patent and the patient symptom-free over 4 years later. In the 
group of patients who had an operation for an uncomplicated 
aneurysm 11 had the aneurysm excised and replaced by a 
segment of autogenous saphenous vein. All 1 procedures were 
successful. When the aneurysm was replaced by a prosthesis, 
homograft artery or Teflon, thrombosis occurred within the 
prosthesis within a few weeks (Table 111). 
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Discussion 

Over a period of 6 years, from 1969 to 1976, 21 patients 
were treated for aneurysms of the popliteal artery in two 
large hospitals. Over the same period in the same 
hospitals over 350 aneurysms of the abdominal aorta 
were treated. Popliteal aneurysms are said to be 
common but these figures suggest that the incidence is 
low or has fallen. 

A high proportion of the patients in this series had 
thromboembolic complications (39 per cent) and 75 per 
cent had symptoms-—a higher incidence of compli- 
cations than was reported in previous papers (see Table 
D (8, 10). It is difficult to compare the incidence of 
complications with that reported in other series because 
of differences in the definition of what constitutes a 
complication. Some authors include only those patients 
with symptoms or signs that can be attributed to 
thrombosis or embolism, whilst others include all 
symptoms, insisting that uncomplicated aneurysms are 
symptomless (11, 13, 15-17). If all symptoms are attri- 
buted to complications then few uncomplicated 
aneurysms will be detected and their numbers under- 
estimated. Conversely, the incidence of complications 
may be overestimated because symptoms due to 
arteriosclerosis in the rest of the arterial tree may be 
indistinguishable from those due to the aneurysm. It has 
been suggested that there are two types of aneurysm: 
one is small, occurs in hypertensive patients and causes 
few problems other than symptoms of claudication, and 
the other large and prone to complications (18, 19). If 
this is the case then this series contains few if any of the 
former type of aneurysm and the inference is that few 
asymptomatic aneurysms were referred to our clinics 
over the period under review. When we compare the 
presenting symptoms in our patients with those in other 
series there is a much higher incidence of rest pain, 
which suggests that there is a bias towards the more 
diffuse and potentially dangerous type of aneurysm. 
Small aneurysms were just as likely to be complicated as 
large ones and we share the view that the behaviour of 
popliteal aneurysms is unpredictable (4, 15, 20). 

The numbers are insufficient to draw conclusions 
about the relative merits of each operation, but replace- 
ment by a vein graft gave excellent results in. un- 
complicated aneurysms. The results were significantly 
better both in this series and others for operations 
carried out on uncomplicated aneurysms. Because of 
the difference in the results of operations between the 
two groups and the unpredictable behaviour of these 
aneurysms it seems reasonable to advise operation for 
all uncomplicated aneurysms of the popliteal artery, a 
view which concurs with that of most other authors 
(13, 16, 17, 21). 

Nearly one-third of our patients had an aneurysm in 
the abdominal aorta—a similar proportion to other 
series—and it should not be a bar to the operation. One 
patient in his late fifties had bilateral popliteal 
aneurysms and a massive abdominal aneurysm. He is 
alive and well 4 years after surgical removal of all three 
aneurysms. 

If an aneurysm has thrombosed, operation is only 
necessary if the symptoms warrant it, and in these 
circumstances a vein graft should be preceded by an 
angiogram. Autogenous saphenous vein is the most 
suitable substitute for the popliteal artery. In circum- 
stances where a saphenous vein was unavailable we have 
used popliteal vein successfully. Replacement of the 
popliteal artery by a prosthesis is less successful but the 
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advent of several new types of prostheses (PTFE grafts. 
umbilical vein and bovine carotid artery) may improve 
the situation. | 

Aetiological factors vary from patient to patient and 
vary in the same patient from time to time, but common 
to all is an underlying weakness in the wall of the artery. 
This may be due to syphilis, infection, trauma or 
arteriosclerosis but the vast majority of aneurysms are 
arteriosclerotic. It has been suggested that aneurysms 
develop as a post-stenotic dilatation in an arterioscler- 
otic popliteal artery just distal to the adductor opening 
or the popliteal ligament (22). We doubt whether this ts 
the case because there is seldom if ever an isolated 
stenosis in the lumen of the artery at those particular 
sites. The ligaments in question may limit expansion of 
the artery but seldom if ever constrict it permanently. 
We suggest that there is an alternative explanation 
which is based on fact and is capable of verification, 
There is a similarity between aneurysms of the pophitea! 
artery and the abdominal aorta in that both occur 
upstream from a bifurcation. If arteriosclerosis causes 
narrowing of one or both limbs of a bifurcation the ratio 
of the area of cross-section of lumen upstream to that 
downstream of the junction will be altered, and create a 
mismatch (23—25). This will greatly enhance reflections 
of the pressure wave from the bifurcation and con- 
siderable fluctuations in pressure will occur when the 
reflected and orthograde waves are in phase. Such 
fluctuations in pressure would be capable of inducing a 
permanent set in the wall of an artery which had lost its 
elasticity, and hypertension would increase the prob- 
ability of this sequence of events. Since the predisposing 
factors are not corrected by operation one would 
anticipate that recurrence might occur if the patent 
lived long enough and if this is the case (21). 
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Short notes and case reports 


Ureteric obstruction in 'recurrent' appendicitis 


N.ESCEREITI* 


ALTHOUGH anatomical proximity would suggest that 
the right ureter might become involved in appendicitis, 
this seems to be very uncommon except as the result of 
an appendix abscess (1, 2) or the rare Crohn's disease of 
the appendix (3). The case presented here posed a most 
unusual problem, which appears to be unique in the 
literature. 


A 23-year-old male gave a 3-year history of recurrent attacks of 
vomiting associated with right loin pain which radiated into the 
right buttock and down the right leg. There were no urinary 
symptoms, fever or rigors. His bowel action was normal. Each 
attack lasted 2-3 days and attacks occurred about every 6 
weeks. 

Physical examination was unremarkable: there was no 
abdominal tenderness or mass and nothing abnormal was 
palpable per rectum. Full blood count and urinalysis were 
normal. The first intravenous urogram showed a ‘baggy’ 
system on the right which drained freely, and we thought that 
he must have passed a small stone. Two months later however, 
having had two further attacks of pain, a second urogram 
showed no change in the dilatation on the right. A bulb cine- 
ureterogram demonstrated free passage of contrast medium up 
and down the ureter with nothing to suggest obstruction from, 
for example, a urate calculus. Plasma and urinary urate were 
normal and the urine showed no crystals. 

Three months later an isotope renogram showed an 
obstructive picture and a third urogram (Fig. 1) now showed an 
increase in the dilatation on the right as if the ureter were 
obstructed at the level of S2. 

At operation, via a right paramedian incision, the tip of a 
firm, swollen appendix was found stuck on to the right ureter. 
The ureter was encased in rigid fibrous tissue, binding it on to 
the internal iliac artery. An intraperitoneal pocket of pus was 
present in association with the appendix tip. The caecum and 
terminal ileum were mobilized and the testicular vessels 
retracted laterally. The ureter was dissected free from its 
fibrous investment. The proximal ureter wds dilated to 1-5 cm 
in diameter, the distal ureter being normal. The appendix was 
removed and the freed ureter wrapped in omentum. 

Histologically the appendix contained chronic inflammatory 
cells throughout the submucosa and muscle layers. The serosa 
was also chronically inflamed, the exudate showing evidence of 
organization. The excised periureteric tissue bore foci of 
chronic inflammatory cells and thick-walled blood vessels. A 
lymph node included in the tissue was the seat of reactive 
hyperplasia. There was no evidence of typical retroperitoneal 
fibrosis or granuloma formation. The swab culture from the 
pus yielded no growth. 

The patient's symptoms have not recurred and the urogram 
(Fig. 2) and renogram returned to normal within 4 weeks of the 
operation. 


Although we were surprised at the findings at operation 
in this case, it is more surprising that right ureteric 
obstruction is not found more often in retrocaecal and 
pelvic appendicitis. Certainly an appendix mass is 
known occasionally to obstruct a ureter (1) and if the 
inflammation is more chronic then one would expect to 
meet more cases with retroperitoneal fibrosis severe 
enough to obstruct the ureter. 
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Fig. 1. Urogram taken 3 months after initial presentation 
showing marked dilatation. 





Fig. 2. Normal urogram taken 4 weeks after operation. 
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Intravenous urograms are performed in cases of acute 
appendicitis when the differential diagnosis of calculus 
has to be ruled out, but they never show ureteric 
obstruction, and the diagnosis of ‘chronic relapsing 
appendicitis’ or ‘appendicular colic’ is so nebulous that 
it would be hard to arrange an appropriate prospective 
study. 

Since obstructed ureters are common and are 
commonly explored, one might expect to find more of 
them caused by fibrosis at the seat of ‘recurrent’ 
appendicitis. Vice versa, perhaps those patients 
undergoing exploration for this condition should have a 
preoperative intravenous urogram, so that the 


unsuspected obstructed ureter can be suitably dealt with 
at the time of appendicectomy. 
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A complication of stapling the stomach in gastric bypass 


for obesity 


F. KONETSCHNIK, P. E. O.BRIEN AND J. MCK. WATTS* 


ILEOJEJUNOSTOMY and gastric bypass operations are 
sometimes used to treat intractable obesity. Both give a 
relative guarantee of weight loss; however, the gastric 
bypass operation appears to be subject to fewer late 
complications (1). 

In the gastric bypass operation described by Mason 
and Ito (2) the stomach is completely divided and the 
ends oversewn. The proximal pouch, with a capacity of 
50—100 ml, is then anastomosed to the upper jejunum 
using a stoma of approximately 1:2 cm diameter. 

This technique has been simplified and made safer 
with the introduction of a stapling device which inserts 
an overlapping staggered line of staples across the 
stomach which need not then be divided (American 
Surgical Company TA90 with 4-8 mm staples) (1). 

We have performed 9 gastric bypass operations using 
this technique of a simple staple application across the 
stomach. All the patients were female and the 
operations were carried out between March and 
October 1978. 

In all our patients barium studies within 2 weeks of 
surgery confirmed the security of the gastric closure line 
and in all patients satisfactory weight loss initially 
followed surgery. However, 3 patients ceased to lose 
weight after 5 months, 5 months and 9 months respec- 
tively. In these 3 patients barium examinations showed a 
leak from the upper to the lower gastric pouch (Fig. 1). 
Successful reoperation was performed on 2 of the 3 
patients. 

Our present, revised, technique is to make the gastric 
pouch with a single row of staples and oversew the staple 
line with a continuous suture of 3/0 Prolene. 

In our experience a single line of staples alone may be 
insufficient to ensure permanent closure of the gastric 
pouch even when the staples are seen to penetrate both 
walls of the stomach. Our present technique of 
reinforcement of the staples with oversewing appears to 





Fig. 1. Barium meal at 6 months atter operation. The line 
of staples is seen across the upper stomach. A large leak of 
barium has occurred through the staple line into the distal 
stomach. 


provide satisfactory closure without adding the 
potential morbidity of procedures which interrupt 
mucosal continuity. 
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Lateral subcutaneous internal sphincterotomy for acute 


fissure in ano 


S. K. S. MARYA, S. S. MITTAL AND S. SINGLA* 


LATERAL subcutaneous internal  sphincterotomy 
described by Notoras (1) is now a well-established 
procedure for acute fissure in ano. The present article 
deals with results of 100 procedures performed by the 
senior author. Patients were operated on only after 
failure to respond to conservative treatment with 
aperients, local anaesthetic creams, antispasmodics and 
analgesics for 1 week. 


There were 80 males and 20 females. All had pain during and 
after defaecation. Constipation occurred in 70 patients. Fifty 
patients had bleeding, 19 patients complained of itching and a 
skin tag was felt by 34 patients. The majority of the operations 
(72) were carried out as an emergency procedure. General 
anaesthesia was used in 81 patients while 19 operations were 
performed under local anaesthesia. The procedure was carried 
out in the lithotomy position. 

With the left index finger of the surgeon in the anal canal, the 
lower half of the internal sphincter is divided by a stab knife 
introduced at the 3 o'clock position. The skin tag, if any, is 
removed. (A precaution for preventing injury to the anal 
mucosa is to leave a few fibres of internal sphincter undivided 
by the knife and snap them with firm pressure of the index 
finger. A distinct gap in the divided sphincter can then be felt 
easily.) Firm pressure is maintained with gauze over the stab 
site for 5 min for haemostasis. A single injection of long acting 
penicillin is administered. After 24 h, if there is no swelling or 
bleeding, the patient is discharged with advice to take a mild 
aperient. The patients were followed up after 2, 4 and 8 weeks 
or earlier in case of any complaint. 


Immediate relief of pain was observed in 90; 10 patients 
continued complaining of pain up to 2 weeks, due to 
mild inflammation of the stab site, haematoma or non- 
healing of the fissure. After 8 weeks all were free from 
pain except 2 patients whose fissure did not heal. Only 5 
patients continued complaining of bleeding per rectum, 
due to associated internal piles in 3 and non-healing of a 
fissure in 2. [n the 2 patients in whom the fissure did not 
heal, excision of the fissure and posterior sphincter- 
otomy was performed subsequently. 

Immediate postoperative haematoma was observed 
in 5 cases, who were all multiparous females with loose 


perineal tissues. All were controlled with conservative 
measures. Transient mild inflammation was observed in 
3 cases, but there was no abscess. 


Discussion 

Results of this study compare favourably with those of 
Hawley (2), Hoffman and Goligher (3). Notoras (4) and 
Millar (5). Minor defects of anal control with mucous 
soiling were observed in 12 per cent of the patients of 
Hoffman and Goligher (3), in 2 per cent of the patients 
of Millar (5) and in none of the cases in the present 
series. 

Comparing the results of lateral subcutaneous 
internal sphincterotomy with those following sphincter 
stretching (2, 6) and posterior sphincterotomy (2. 7), 
one finds similar results in terms of pain relief, There is a 
shorter healing time, less time off work, a lower 
recurrence rate and no incontinence in our seres. 
However, the series and criteria of assessment are not 
strictly comparable and no controlled trials are 
available. 
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A new closed drainage system 


J. O. ROBINSON AND A. A. BROWN* 


IN recent years many attempts have been made to 
change from conventional 'open' type abdominal drains 
to closed tubular drainage systems. We believe that the 
use of silicone rubber polymer overcomes the major 
obstacle with a tube drain, namely premature occlusion 
of the lumen or walling off of the area in which the tube 
is placed. The inert nature of silicone rubber polymer 
has been appreciated for many years and represents an 
advantage over conventional plastic tubes (1, 2, 3) 


which undergo structural changes when in contact with 
certain body fluids (e.g. bile) or kept at body 
temperature in which case conventional plastic becomes 
hard and brittle due to loss of plasticizer: Silicone 
rubber polymer remains soft and pliant and because of 
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Fig. 1. The silicone rubber tube drain together with its bag 
and guttered stainless-steel introducer. 


its inertness does not become walled off or occluded by 
the products of an inflammatory process. 

We present a silicone rubber tube drain | m in length 
attached to a 350 ml plastic bag with drain-off outlet 
which is hooked on to the bedside. The tube is 20 Ch 
with a multiperforate end and is introduced via a stab 
wound through which an artery forceps is passed or 
with a guttered stainless-steel introducer which allows 
introduction of the tube without its detachment from 
the bag. The tube is anchored with a silk suture passed 
through the skin which, after knotting around the drain, 
is tied to produce a slight waist. 

We believe that this type of drain represents a safe 
way of guarding the patient against internal leakage of 
body fluid within the abdomen, whether this be bile, 


pancreatic fluid. upper gastrointestinal loss, urine or 
pus. We have used this drain in over 600 patients 
undergoing abdominal surgery and as far as we can tell 
the drain has remained patent (i.e. has continued to 
transmit fluid) for as long asit has remained in the body. 
In one patient, 5 weeks after pelvic ureteric surgery, the 
drain was transmitting 1:51 of urine daily. Skin exit 
points have appeared normal and this includes 2 
patients with major duodenal leaks which persisted for 2 
weeks and another with a pancreatic leak following 
excision of an insulinoma. The drain transmits pus and 
we have performed retrograde pyography successfully. 
We have also used it in cases of generalized purulent 
peritonitis. Patients have tolerated the drain well and 
there have been no cases of premature or accidental loss 
of the drain. The drain is not suitable for drainage of 
colonic contents and we have not practised drain 
shortening. 

It is now our custom to use this drain routinely in 
patients undergoing upper gastrointestinal surgery or 
operations on the biliary, pancreatic or urinary tracts. 
We claim the following advantages for this system: long 
term patency; remains pliant: comfortable for the 
patient-—normal skin exit points; allows accurate 
measurement of volumes lost: requires little nurse 
attention; requires no dressings; does not permit ingress 
of bacteria; no risk of incisional hernia; inexpensive. 

Both the drainage system and the introducer are 
made by H. G. Wallace Ltd, Whitehall Road, 
Colchester, Essex. 
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Eder-Puestow oesophageal dilatation: a new hazard 


C. J. SANDERSON AND G. A. TROTTER* 


SINCE their introduction in 1955, the Eder-Puestow 
dilators have reduced the morbidity of dilatation of 
oesophageal strictures, although perforation remains a 
hazard. Penetration of the oesophageal wall by the 
guide wire after successful dilatation has not been 
reported before. 


A 72-year-old woman underwent oesophagoscopy (Olympus 
GIF/D fibrescope) under general anaesthesia because of her 
increasing dysphagia. She was found to have a stricture at the 
oesophagogastric junction, with peptic ulceration above it. 
Multiple biopsies were taken from the region of the ulcer (none 
of them showed evidence of malignancy). A new Eder- 
Puestow guide wire was passed under vision, via the fibre- 
scope, through the stricture into the stomach. The stricture was 
dilated without difficulty with the Eder—Puestow dilators, up 


to 45 French gauge. As the guide wire was being withdrawn at 
the end of the procedure it became firmly stuck in the 
oesophagus. The patient rapidly developed surgical emphy- 
sema in the neck and it was concluded that oesophageal 
perforation had occurred. A chest X-ray demonstrated that the 
guide wire was looped sharply outwards on the right-hand side, 
at the junction of the upper and middle thirds of the oeso- 
phagus (Fig. 1). 

A right posterolateral thoracotomy was performed. The 
loop of wire was found to have produced a 2-cm longitudinal 
perforation in the oesophagus and was firmly lodged below the 
right main bronchus. The loop was cut and the two portions of 
the guide wire were removed separately. The perforation was 
repaired and the chest closed with three drains. 
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Fig. 1. Radiograph showing the loop in the guide wire. 


Despite intensive postoperative care the patient died 2 weeks 
later with intractable sepsis. 

At autopsy a linear tear was found in the epithelium of the 
oesophagus, extending from the oesophagogastric junction to 
the site of the perforation. 


The loop in the guide wire was clearly responsible for the 
oesophageal perforation. We believe it was formed in 
the following manner. 

The guide wire passed normally into the stomach 
(Fig. 2a). A kink was produced when successive bougies 
impacted on the greater curvature of the stomach (Fig. 
2b). Dilatation was completed normally (Fig. 2c) but as 
the guide wire was withdrawn a loop formed with the 
kink at its apex (Fig. 2d). As withdrawal continued, the 
loop tightened at the rigid oesophagogastric junction 
and produced a linear tear in the oesophageal mucosa, 
terminating in the perforation (Fig. 2e). 

Oesophageal perforation in this manner can be 
avoided by a modification in technique. When the last 
bougie has passed through the stricture, the guide wire 
should be withdrawn through the bougie until its 
flexible tip impinges upon the distal end of the bougie. 
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Fig. 2. Sequence of events leading up to oesophageal 
perforation. For explanation see text. 


The guide wire and bougie may then be withdrawi 
together. 
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Book reviews 


Essentials of Plastic Surgery 

W. M. Cooke Jun, R. H. McShane and J. S. Silverton. 
255 x I85 mm. Pp. 211 4- ix. Illustrated. 1979. Boston, Mass. 
Little, Brown. $12.50. 


To a large extent plastic surgery has taken a separate course 
from the rest of surgery, and rarely forms a part of either the 
undergraduate surgical training (except for a token day) or is 
included in pre-fellowship training programmes. This has 
meant that the exposure of most British-trained surgeons to 
plastic surgical techniques is very limited, and the scope of 
plastic surgery unknown. It is a difficult subject to learn entirely 
from the books available, because most of these texts on plastic 
surgery, although excellent in themselves, are too detailed and 
technical for the novice. Essentials in Plastic Surgery does, as its 
authors claim, present basic information in a straightforward 
way. The style is didactic, and aims to introduce the graduate to 
some of those aspects of plastic surgery that all surgeons should 
know in a readable manner. The book starts with a useful 
chapter on basic techniques, which are then applied in the 
second chapter to the common skin lesions which most 
surgeons have to treat at one time or another. If only these two 
chapters were read and applied in the minor operating sessions, 
the book would be of value in a general surgical library; 
however, the chapters on cosmetic surgery, breast surgery and 
burns are of considerable interest to the non-plastic surgeon. 
The final chapter on microsurgery introduces a field which has 
perhaps been neglected, and may well have to become part of 
all surgeons’ stock in trade. I would recommend this book to all 
who wish to learn about plastic surgery. 

R. C. G. RUSSELL 


Illustrated Handbook in Local Anaesthesia 
E. Eriksson. Second edition. 255 x 183 mm. Pp. 159. Illustrated. 
1979. London: Lloyd-Luke. £15.00. 


SWEDISH surgeons and anaesthetists seem to encourage the use 
of regional anaesthesia more than we do now in Britain. A 
group of them have joined together to produce a practical guide 
for use in the operating theatre. It clearly describes the simple 
pharmacology and toxic effects of the local anaesthetic drugs, 
before proceeding to give good accounts of many different 
blocks. The authors describe simply and clearly, and with the 
aid of excellent colour photographs and anatomical diagrams, 
how to perform these procedures. The translation into English 
is lucid and easy to read. 

Through its clear illustrations the first edition of this book 
gained great popularity with British anaesthetists, both as a 
guide to their practice in the theatre and as an aid to teaching. 
The work is now used in many countries for there is no other 
concise text with such a wealth of colour illustrations to show 
regional anaesthetic techniques. 

This book should appeal to surgeons and obstetricians as 
well as to anaesthetists. Many of the blocks described would be 
useful in the casualty department. It will be of great benefit to 
surgeons working in countries or circumstances where skilled 
general anaesthesia is not available. There are good accounts of 
how to perform spinal, lumbar extradural and caudal anaes- 
thesia. An obstetrician would find this a useful operative guide 
to anaesthesia, but the indications for each block in labour are 
barely discussed. The book does not attempt to describe the 
general management of the obstetric patient under regional 
anaesthesia, but it does show clearly how the blocks are 
achieved. 

The book should be useful in an intractable pain clinic, but 
the range of procedures described is more suited to surgical 
anaesthesia than neurolysis. 

Endoscopists will profit from the chapters on anaesthesia for 
the different endoscopic techniques. 


The book should be useful to a wide range of surgeons and 
anaesthetists. Its price is well justified by its many good 
illustrations. 

R. M. BOWEN-WRIGHT 


Campbell's Urology: Volume 2 

J. H. Harrison, R. F. Gittes, A. D. Perlmutter, T. A. Stamey and 
P. C. Walsh. Fourth edition. 268 x 190 mm. Pp. 1950+ xxii. 
Illustrated, 1979. Eastbourne: Saunders. £35-00. 


Campbell's Urology is a standard treatise for urologists training 
in the USA. This fourth edition has been extensively rewritten 
as witnessed by the fact that of the 105 contributing authors, 87 
of them are aew to this edition. 

Volume 2 is a tome of 1000 pages of which one-quarter is 
devoted to tumours of the genito-urinary tract in the adult. The 
emphasis is on a thorough review of the subject matter, with an 
extensive bibliography which provides an admirable up-to- 
date source of reference. The approach to treatment is 
naturally North American, and British trained urologists 
would argue with the advisability of radical prostatectomy for 
carcinoma of this organ in the early stages of the disease. 
Similarly, our management of carcinoma of the penis tends 
towards radiotherapy to a greater extent than that of the 
authors; but these latter give due recognition to the differences. 

A third of Volume 2 ts devoted to paediatric urology, and 
four English authors feature in this section (the remaining 39 
authors of thes volume are American). Unlike the adult tumour 
section, operative surgery is fairly extensively described in this 
paediatric portion. The illustrations are of a high quality, and 
in particular there is a comprehensive coverage of the various 
types of repair for hypospadia. 

The anatomy, physiology and pharmacology of the neuro- 
genic bladder are lucidly and expertly dealt with; as is that 
difficult subject of embryology, in the section devoted to the 
anomalies of the genito-urinary tract. There is little new to say 
on benign prostatic hyperplasia, and conversely many of us will 
find the concluding section on behavioural aspects of urology 
an interesting aspect that we tend to neglect. 

The three volumes will cost over £100 and it seems likely that 
these excellent reference volumes will be found in libraries and 
urological departments, rather than in our studies. 

CLIVE CHARLTON 


Cope's Early Diagnosis of the Acute Abdomen 
W. Silen. Fifteenth edition. 210 x 140mm. Pp. 280 + xiii. 
Illustrated. 1979. Oxford: Oxford University Press. £350. 


He who would edit a well-loved, best-selling medical text will 
need the wisdom of Solomon as well as the skill of a literary 
craftsman to graft into the familiar pages his own new material 
and thoughts. The wary reviewer will first open the book at the 
chapter he knows best, on the subject nearest to his own 
professional area, and so I turned to the section on abdominal 


material on gonococcal salpingitis has been introduced the 
modern reality of the intra-uterine contraceptive device. Other, 
more basic observations have been added; for example, the 
misleading evidence of abdominal auscultation and the impor- 
tance, in suspected Crohn's disease, of earlier attacks and a 
palpable lump. A good new section on diverticulitis is another 
example. The format is improved and the tables are easier to 


read. All who have loved this book can be assured that nothing 
has been lost, and much gained with its fifteenth edition. 
H. H. G. EASTCOTT 


Acid Base Balance 
J. A. Quintero. 237 x 160 mm. Pp. 128 + xiii. 1979. St Louis, 
Missouri: Warren H. Green. $10.50. 


Tuis small book approaches the question of explaining acid 
base balance in biological systems from a standpoint that is 
basically conventional but embodies two novel ideas. One is to 
express the familiar items in the Henderson-Hasselbalch 
equation by simplified ‘index’ values so that the index value of 
dissolved carbonic acid, for example, becomes the same figure 
as the index value for the gas pressure of carbon dioxide 
dissolved in the liquid: the other is to express deviations from 
normal values as percentages. This reviewer found both these 
innovations unsatisfying: the use of index values may assist the 
reader to a superficial familiarity with the jargon of acid base 
balance, but makes it more difficult for him to achieve a true 
understanding of the physicochemical principles underlying 
these phenomena, while the percentage deviations imply that 
the biological significance of a deviation is proportional to its 
percentage deviation from normal and this is certainly not true 
for all the variables involved. None the less, the text is clearly 
written, there are some useful examples of clinical problems 
involving acid base balance, and no doubt some students will 
find this approach preferable to the conventional one. 
MICHAEL HOBSLEY 


Operative Endoscopy. Past and Future 
L. Demling and K. Koch. 240 x 166 mm. Pp. 226+ ix with 74 
illustrations. 1979. Baltimore: University Park Press. £30-75. 


Tuis monograph is an edited version of the proceedings of a 
symposium on operative endoscopy held in Erlangen in 1977. 
The book contains twenty-five papers and the discussion that 
followed their delivery. Although the title does not make it 
clear, only therapeutic procedures performed by endoscopy 
within the gastrointestinal tract were considered. There is à 
comprehensive account of the many varied procedures that 
were being performed in Western Germany in 1977, the major 
topics being oesophageal varices, gastrointestinal haemor- 
rhage, endoscopic sphincterotomy, tumours and removal of 
foreign bodies. Many of the papers were delivered by members 
of the Erlangen school which is usually considered to be the 
foremost school of endoscopy in Europe. I am unaware of any 
similar publication containing information relating to the 
entire gastrointestinal tract and the book is essential reading 
for those who practise therapeutic endoscopy. It should also be 
of more than passing interest to every gastroenterological 
surgeon who is unaware of increasing involvement of physi- 
cians in territories previously regarded as the preserve of the 
surgeon. However, a 226-page paperback, costing £30-75, is 
unlikely to have widespread appeal. 

DAVID TWEEDLE 


Operative Surgery 

General editors C. Rob and R. Smith. 

Plastic Surgery 

Edited J. Watson and R. M. McCormack. Third edition. 
285 x 228 mm. Pp. 556. Illustrated. 1979. Sevenoaks: 
Butterworths. Cased £55-00. 


THE most recent edition of this volume of Rob and Smith's 
Operative Surgery has been jointly edited by an Englishman 
and an American; this poses a difficult administrative task. In 
this book the collaboration has been most successful. Having 
drawn upon expertise from all corners of the world a com- 
prehensive presentation has been produced. 

, The step-by-step format of each chapter gives a clear picture 
- of the progress through each particular operation. In a volume 
of this type it is not possible to cover all the advantages and 
disadvantages of each topic; for such detail a more com- 
prehensive tome must be consulted. 
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. These volumes are useful for either the postgraduate 
‘student’ wishing to quickly revise preoperatively or the 
surgeon faced with a problem which requires a rapid solution. 
In all respects this volume achieves the aims for which it has 
been produced. It is definitely a ‘best buy’ for all surgical 
libraries. | 
NICHOLAS M. BREACH 


Operative Surgery 

General editors C. Rob and R. Smith. 

Neurosurgery 

Edited L. Symon. Third edition, 285 x 225 mm. Pp. 306. 
Illustrated. 1979. Sevenoaks: Butterworths, Cased L450). 


Operative Surgery, now in its third edition, has expanded to 
eighteen volumes instead of the original eight which sufficed in 
1956. This indicates the increasing complexity of surgery and 
the greater detail with which more techniques are described. 

This series is probably the ultimate “bench book used by 
surgeons in all stages of their training and it occupies an 
honoured place in medical libraries and, more importantly, in 
the surgeons' room in operating theatres. The latest volume on 
neurosurgery, edited by Lindsay Symon, indicates the inter- 
national authorship and usage of the series and the previous 
edition of this volume, 6 years ago, has undergone major 
changes. Much of the book is, naturally enough, devoted to 
highly specialized neurosurgical techniques which are unlikely 
ever to be within the compass of general surgeons but there are 
sections which would make this volume a valuable acquisition 
for the surgical units of major hospitals. The methods of burr 
holes and craniotomy are described and there are extremely 
lucid chapters on craniocerebral injuries by Professor Bryan 
Jennett and a valuable article on missile injuries tè the brain. 
Other chapters of interest to general and ENT surgeons arc 
those on scalp flaps, orbital surgery and injuries to the base of 
the skull. Orthopaedic surgeons too will find guidance in 
approaches to the cervical spine and the surgery of the thoracic 
and lumbar spine are comprehensively covered. The initial 
chapter by Lindsay Symon should be read by every general and 
orthopaedic surgeon who is ever likely to see patients with 
raised intracranial tension. 

As with every other volume in this series, the authorship is 
distinguished, the production of the book is admirable and the 
illustrations are both clear and simple. With the other volumes 
in Rob and Smith's masterwork, this should be available to 
every substantial surgical unit. 

P.:5. BOULTER 


Progress in Stroke Research 1 | 

Edited R. M. Greenhalgh and R. — Clifford Rose, 
236 mm x 155 mm. Pp. 420+ xii. Illustrated. 1979. Tunbridge 
Wells: Pitman Medical £22-50. 


Tuis book has been compiled around the proceedings of a 
meeting on this subject, yet this fact is not mentioned in the ttle 
nor in the introduction. The book consists of forty-five short 
chapters covering the subjects of pathophysiology of stroke, 
the assessment of neurological deficit, medical management, 
the assessment of regional cerebral blood flow and extracrania! 
and intracranial vascular reconstruction. 

The editors are to be congratulated on obtaining the 
cooperation of so many eminent international contributors 
and upon the remarkable uniformity of style which they have 
achieved, Each section is well referenced, and on the whole well 
produced; the book covers the ground in a subject that is 
moving rapidly. The section on surgical prophylaxis of stroke 
lacks papers on disease of the arch vessels and the steal 
phenomena, which are dealt with in only a few sentences, and 
there is no discussion on the management of multiple arteria 
lesions. | 

This book is of considerable value to anyone involved ir 
research on this subject, but its value to the clinician wouid 
have been greatly increased by a review or summary of the 
various chapters to give guidance in management and to heip 
the reader assess the weight of each contribution, 

CRAWFORD JAMIESON 
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Gangrene and Severe Ischemia of the Lower Extremities 
Edited J. J. Bergan and J. S. T. Yao. 235 x 155 mm. Pp. 
453 + xxxiii. Illustrated. 1978. New York: Grune & Stratton. No 
price given. 


Tuis is a comprehensive volume on the management of severe 
ischaemia of the lower limb which deals with some aspects of 
pathophysiology, angiography and non-invasive assessment of 
blood flow and a wide variety of methods of treating ischaemia, 
including the use of new graft materials such as PTFE, human 
umbilical vein prosthesis and long vein bypass. There is a 
section on perioperative assessment and the book concludes 
with several chapters on aspects of amputation. 


The standard of the chapters is very variable: some are 
excellent while others are barely adequate. In particular, a few 
chapters on the use of new materials discuss follow-up which is 
so short as te be virtually valueless. 

The book s well printed and, in particular, the standard of 
reproduction of the arteriograms is excellent. 

The bibhography is good, and the editors have obviously 
made a considerable effort to standardize material from a 
variety of authors. | 

On the whole, this is a useful publication and will be worth 
purchasing for any surgeon with an interest in vascular surgery. 

CRAWFORD JAMIESON 
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ICI presents three 
special reports of 
particular interest to 
clinicians in breast 


cancer. 
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volume of the work presented at 
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cancer (Lyon, 1977; Cambridge, 
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Endocrine Related Cancer. 

Together, these supplements 
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-Colifoam is a unique therapy for ulcerative 
colitis, being a topical.anti-inflammatory with 
exceptional benefits over the rectal enema in terms 
of simplicity and convenience. 

V v zamma photography studies'^ have shown 
B | that a single dose of Colifoam remains in contact 
p with the rectal mucosa for several hours. In one of 
Ue these studies! the foam was seen to reach the 

| sigmoid colon in most patients. The second study; 
: using a different protocol which included healthy 

| subjects, did not confirm this finding but the 
E authors concluded: 

uou Y “Unquestionably, however, the foam is more 
s comfortable and easier to retain 
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than a retention enema, and since the patient need 
not be immobilised, the foam obviously has 
a place in outpatient practice for patients 
with proctitis and distal ulcerative colitis: 
Colifoam: hydrocortisone acetate foam 
supplied in a metered dose dispenser, 
delivering approximately 5 ml. of Colitoam 
rectal foam containing 10% hydrocortisone 
acetate, 


d Warnings etc. 
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New for Urostomy! 


a new standard of comfort and security 


SURGICARE System2 


Trademark 
Stomahesive'" Flange 
the best in skin care Urostomy pouches simply snap onto the Stomahesive™ Flange 






secure 
snap-lock seal 





secure closure deainage 





special non-return valve @ 
effectively prevents pooling 


Surgicare™ Drainage System 
with integra: 
supporting strap 





A 


@ The non-return valve permits 


Surgicare™ System 2 saves the patient from the trauma 
of peeling off adhesive bags. The Stomahesive ™ Flange 


can be left on the skin undisturbed for several days easy access of urine to 

whilst the pouches are replaced as often as necessary. the lower part of the pouch 

It makes possible a leak-free attachment of appliances and efficiently prevents 

to the skin thereby providing a unique degree of comfort Med red Ti 

free of irritation and soreness often associated with thus the Stomahesive M wafer 
ordinary adhesives. Surgicare'M System 2 takes full is protected from the 
advantage of these benefits which are particularly breakdown effects of urine 


and remains secure and 
leak-free for severa! days. 


Please send me your illustrated brochure on Surgicare' System 2 Urostomy management 
Address your envelope to Squibb Surgicare Limited, Freepost TX 245, Twickenham TWI IBR 


evident in the management or urostomies. 
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The synthetic suture that handles 
with ease. 

Yet, it will deliver all the advantages 
you expect from a synthetic. 

Compared to silk, there’s less tissue 
reaction. This is an advantage in intestinal 
anastomosis and aids fine scars in skin 
healing. 

Stronger than silk in tissue, it ensures 
long-term support in herniorrhaphy. 





ETHICON Ltd., P.O. Box 408, Bankhead Avenue, Edinburgh EH11 4HE, Scotland. 


Trademark ETHH 
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Diadon 450. 
A New 
Flectrosurg 


Diathermy 
Unit. 


The New Diadon 450 Diathermy Unit 
has been created to provide a reliable and 
simple to use electrosurgical unit with an 
outstanding performance. 

The unit utilises modern electronics to 
provide conditions of maximum safety 
to both patients and operator. 






























Powerful unipolar and bipolar output 

400 watts continuous cutting power 
125 watts coagulating power 

. Blending 

Lj Audible indicator tones 


| Plate monitors 


m—€ 


_.. Low output voltage 
(J Isolated outputs 


|j Simplicity of operation 
LJ Pneumatic footswitch 





Diadon 450 is suitable for 
continual use in the busiest of 

operating theatres and is able to cope 
with all surgical specialities. 


For further details just return 
the coupon. 
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Downs Surgical a ino E 
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TOPICAL REVIEWS IN ACCIDENT SURGERY, Volume 1 


Edited by N. Tubbs, BA, MB, BChir, FRCS, FICS, Consultant Surgeon, 
Birmingham General Hospital; and P. S. London, MBE, MB, BS, FRCS, 
Consultant Surgeon, Birmingham Accident Hospital 

Contents: Epidemiology of Accidents and Injuries, Dr J. P. Bull, Birmingham Accident Hospital; 
Metabolic Aspects of Injury, Dr S. P. Allison, Nottingham General Hospital; Treatment and 
Aggravation of the Pulmonary Complications of Injury. Mr. C. H. Thomas, Birmingham 
Accident Hospital; Injuries to the Liver, Professor E. Truman Mays, University of Kentucky, 
USA; Monitoring Head Injuries, Mr G. Teasdale, Southern General Hospital, Glasgow; 
Microsurgery in the Injured, Mr T. R. Fisher, Hartshill Orthopaedic Hospital; Arthroscopy of the 
Knee in Injury, Mr D. J, Dandy, Cambridge; External Skeletal Fixation in Fracture Treatment, 
Mr W. M. Steel, Hartshill Orthopaedic Hospital; Injuries to the Eye and Adjacent Structures, 
Miss E. M. Eagling, Birmingham and Midland Eye Hospital; Index. 


216 x 138 mm, 240 pages, 79 illustrations 
ISBN 0 7236 0534 3 UK net price £12.00 


TOPICAL REVIEWS IN ANAESTHESIA, Volume 1 


Edited by J. Norman, MB, ChB, PhD, FFARCS, Professor of Anaesthesia, 
University of Southampton Medical School; and J. G. Whitwam, MB, ChB, 
PhD, FFARCS, Reader in Clinical Anaesthesia, Royal Postgraduate Medical 


School, London 


Contents: The Mechanisms of General Anaesthesia, Dr C. D. Richards, National Institute for 
Medical Research, London; The Mechanisms of Local Anaesthesia, Dr B. G. Covino, University 
of Massachusetts Medical Center, USA; Transfer of Drugs Across Membranes, Dr F. J. M. 
Reynolds, St Thomas's Hospital Medical School, London; Anaesthesia for Cardiac Surgery, Dr 
J. M. Manners, Southampton General Hospital; Index. 


216 x 138 mm, about 288 pages, 64 illustrations 
ISBN 0 7236 0539 4 approx UK net price £13.50 


This new multi-disciplinary postgraduate "Topical Reviews Series” provides consultants, 
practitioners and research workers with a review of recent progress and current trends in their 
specialty. Further volumes in each discipline will be published at approximately two-yearly 
intervals. 
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DIAMOND-EDGES 


Scissors 
High quality stainless steel 
blades are permanently 
bonded with a hard tungsten 
carbide insert, diamond ground q 
and honed for exceptional f E 
| keenness, so they practically 1 |j DIAMOND-JAW- 
never need sharpening. i 4 Needle Holders 
1 Hard, sharp teeth cut in 
EN [ solid tungsten carbide 
a (inserts hold suture needles - 
DIAMOND-JAW | | really securely preventing 
Forceps | B |  rotationor slipping in use. 
The multi-purpose Diamond-Jaw : | 
Atraumatic Tissue Forceps, with their 
tough, solid tungsten carbide inserts, 
serve the grasping functions of 
both the conventional rat-tooth tissue forceps 
and also serrated forceps for delicate tissue. 


Remember that Snowden-Pencer the originators of tungsten. 


D O S carbide inserts, with their distinctive gold handles, ar 
Wins urgica only by Downs, so send the COUPE GIN for detalis. 








THIS IS A DRESSING 
INTO AN OPEN GRA 











Unconventional, perhaps - but just — 
consider the disadvantages of so-called i a 
‘conventional’ wound dressings. "E 


Standard gauze packing 
requires skilled changing at 
frequent intervals - with 
dirty or infected wounds 
this can be three or more 
times a day. 

Gauze packing 
provides inadequate 
drainage and poor air 
circulation: as it sticks 
to the newly formed 
tissue, it is uncomfort- 
able, often paintul to 
remove. 

Now, consider the 
alternatives offered by new 
SILASTIC^ Foam Dressing. 

The following excerpt, 
from a report written by 
researchers atThe Welsh National 
School of Medicine and published in 
1977 by The British Journal of Surgery is 
of particular interest: 

Anideal dressing for an open granulating 
wound would be non-allergenic, non-adherent, 
slightly absorbent and would allow air into 
the wound. | 

SILASTIC" Polymerised Silicone Foam 
Elastomer approaches this ideal...’ 

Since then, experience gained in the successful 
treatment of over 1000 cases has clearly established 
that SILASTIC" Foam Dressing fulfils all these 


requirements, and more. 





SILASTIC* is a registered trademark of Dow Corning 


The 
application 
of SILASTIC™ 


This can be 
easily demonstrated 
by pouring the elastomer 
foam base and catalyst 
mix into the wound as shown, 
and allowing to cure for some 
|. 2-3minutes. The foam expands 
rapidly to approximately 4 times its 
original volume, conforming exactly to 
| the natural configuration of the wound, 
. while becoming spongy to the touch. 





The cured dressing can be removed and 
replaced at wil. 


Redde ario d e 

This in itself is of considerable benefit to 
the patient since pressure is thus distributed 
more evenly across the wound surface, with 
the dressing retained in place by standard, 
non-allergic tape for much-improved patient 
comfort. 

Most patients are able to resume their 
normal occupations much sooner after post- 
surgery treatment with Foam Dressing than 
after treatment with conventional dressings. 


a CONCEPT IN THE MANAGEMENT OF OPEN GRANULATING V Ww 





Foam Dressing. 












Most significant of all perhaps is the 
dramatic decrease in patient trauma normally 
associated with wound dressing renewal. 

Any discomfort experienced when 
renewing SILASTIC^ Foam Dressing is so 
minimal as to positively encourage frequent 
cleansing of the wound, enabling the patient 
to conduct his own wound management 
programme, in his own home, with little or no 
skilled nursing attention required. 

After thorough cleansing, the dressing is 
simply repositioned in the wound by either 
nurse or patient until such time as the healing 
process necessitates renewal of the dressing 
(every 5-7 days, on average). 

This frequent cleansing, combined with 
the perfect drainage and biologically-inert 
construction of the dressing itself has resulted 
in the elimination of wound infection, a marked 
tendency towards faster healing and a clear 
advantage over conventional wound 
management. Cases fo date include pilonidal 
sinus wounds, perineal wounds, conservative 
surgery for diabetic gangrene, sacral bec 
sores, abdominal wall wound breakdown and 
skin grafting donor sites. 

Your Dow Corning representative will be 
glad to discuss them with you in more detail 
and to demonstrate new SILASTIC" Foam 
Dressing to you in your own office. Telephone: 
0734 596888, or contact Dow Corning direct. 


DOW CORNI 


SILASTIC FOAM D ets IG 











u Dow Corning Limited, Reading Bridge House, Reading RG18PW. Tel: 0734 596888. 
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Praxilene works via metabolic 
pathways to improve ischaemic _ 
muscle tissue nutrition. 
Praxilene FORTE 200mg infusion. € 
relieves ischaemic rest painand | 
allows time pre-operatively for — i 
detailed diagnostic assessment and 
preparation for arterial surgery. 





t 


Dosage: | ampoule x 2 daily in 
up to 500m! diluent. 
Contra-indications: patients who 
snow hypersensitivity to it. 
Side-effects: occasionally, nausea, 
epigastric pain and insomnia have 
been noted. 

NOT for bolus injection. 
Product Licence 3759/0004 


Further information and data sheet 
available on request 





Lipha Pharmaceuticals Limited HE Package quantities: packs of 
LIP 59 w West Drayton Middlesex UB7 7LD IE 10 x Om! ampoules. £9.95. 
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Missile injuries of the abdomen in Zimbabwe-Rhodesia 
ROGER I. DENT AND GEORGE P. JENA* 


SUMMARY 
One hundred and thirteen patients with missile injuries of 
the abdomen were seen over a 3-year period at one 
hospital in Zimbabwe- Rhodesia. The details of these 
injuries and the results of their treatment are presented. 

Twenty-four patients died (21 per cent). Twenty of 
these patients had sustained high velocity missile injuries, 
18 had damaged colons and 3 died from major vascular 
injuries before surgery. Excluding these last 3 patients, 
the mortality rate for high velocity wounds of the colon 
was 52 per cent and that for all other patients was 6 per 
cent (P « 0-01). More than half the postoperative deaths 
were due to septicaemia. 

The importance is stressed of early and effective 
resuscitation, including appropriate antibiotic. therapy 
and rapid evacuation to facilities for major surgery. 


THE conflict in Zimbabwe- Rhodesia has provided an 
extensive experience of war injuries. There are no rigid 
lines of battle and areas of action change almost daily, 
often involving the rural civilian population. Initial care 
of the injured may be prompt if security force medical 
personnel are in the area or if injuries are sustained close 
to a hospital. However, attention is often delayed by 
many hours if the location is remote from help, and 
transport may be hampered by difficult terrain or curfew 
restrictions. Frequently, these problems have been 
overcome by helicopter evacuation. 

Many of the severely injured, including those with 
abdominal trauma, both military and civilian, are sent 
to central hospitals for definitive treatment. The ex- 
perience reported here has been gained over a 3-year 
period at one of these central hospitals to which, at the 
time covered by this report, all black African patients 
were referred from approximately the northern half of 
the country. 

War injuries to the abdomen are caused by a variety 
of agents travelling at very low to high velocities, and 
these injuries were the commonest cause of death 
amongst those not dying immediately after injury in 
World War 1I (1). Experience in this field has already 
been reported from every-area of major conflict since 
World War II, including Korea Q Vietnam (3), 
Nigeria (4), Northern Ireland (5) and Cyprus (6). This 
report documents and compares experience of missile 
injuries to the abdomen in Zimbabwe- Rhodesia. 


Patients and methods 
A total of 113 patients with missile injuries involving the 
abdomen was admitted under the care of four peneral 


surgical units at Harare Central Hospital, Salisbury, 
Zimbabwe—Rhodesia, in 1976—8: there were 18 in 1976, 36 in 
1977 and 59 in 1978 Of these patients, 92 were male and 21 
female, a male . female sex ratio of 4-4: 1 The average age was 
24 2 years with a range of 4—59 years (males 25:5 and 4—59 
years, females 18 8 and 8—40 years). Seventy-three patients (65 
per cent) were aged between 15 and 30 years The seres 
included 86 (76 per cent) civilians and 27 (24 per cent) members 
of the armed forces. 


Results 

There were 24 deaths in this series, 3 occurring short] 
after admission and before operation, giving an overall 
mortality rate of 21 per cent and an intra- and post- 
operative mortality rate of 19 per cent. The civilian 
mortality rate was 20 out of 86 (23 per cent) and that for 
members of the armed forces was 4 out of 27 (15 per 


cra 

e time from injury to admission and operation 1s 
shown in Table I, with mortality rates for the period 
from injury to operation. Approximately 60 per cent of 
the patients were admitted and underwent surgery 
within 12 h of injury, the average time from injury to 
surgery being 127 h. . 

The types of missiles causing abdominal injury with 
related mortality rates are shown in Table II. The high 
velocity (HV) missiles were all rifle bullets, whereas 
low velocity (LV) missiles were LV bullets, shrapnel 
or shotgun pellets. Shrapnel was often of secondary 
missile type following HV or landmine damage to 
vehicles, but also included fragments from grenade, 
anti-personnel mine and rocket explosions. There was a 
total of 55 injuries due to HV missiles and 30 LV bullet, 
7 shotgun and 21 shrapnel injuries. As a result of the 
total of 58 LV missile injuries there were 4 deaths, giving 
a mortality rate of 7 per cent compared to 36 per cent for 
HV missile injuries. Bullet wounds to the abdomen were 
often only single or double (entry and exit) but were 
associated with either missile wounds to other parts of 
the body (produced by the same or other missiles) or 
other injuries in 46 patients (41 per cent). The distri- 
bution and frequency of these associated, non- 
abdominal injuries is shown in Table III, together with 
the relative mortality rates. The mortality rate 1n those 
without associated non-abdominal injuries was 24 per 


* Harare Central bi uri Salisbury, Zimbabwe—Rhodesia. 
Correspondence to: R. I. Dent, nt of Surgery, 
Godfrey Huggins School of Medicine, PO Box A 178, 
Avondale, Salisbury, Zimbabwe-Rhodesia 
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Table I: TIME BEFORE ADMISSION AND 
OPERATION AND RELATED MORTALITY RATES 


Mortality rate ın 
relation to time 
from injury to op. 
Injury to adm." Injury to op.* %) 
<6h 42 15 28 
6—12h 23 43 29 
12-24 h 22 24 9 
>24h 13 18 6 


* Percentage of patients. 
Adm., Admission; Op., operation. 


Table Il: TYPES OF MISSILE CAUSING 
ABDOMINAL INJURY 


Mortality 
Deaths rate 
(No.) (7e) 
HV bullets 55 (49%) 20 36 
LV bullets 30 2 7 
Shotgun injuries 7 | 58 (51%) I 14) 7 
Shrapnel injuries l 5 


Table III: INCIDENCE AND MORTALITY RATES OF 
ASSOCIATED NON-ABDOMINAL INJURIES 


Mortality 

Deaths rate 

Associated injury No (No.) (%) 
Head and neck 6 0 0 
orax 7 14 
Upper limb 16 3 19 
Lower limb 22 3 14 
Long bone fracture 15 4 27 
Pelvic fracture 7 3 43 
Multiple 20 5 25 
Total 46 8 17 
No associated injury 67 16 24 


Table IV: INCIDENCE AND MORTALITY RATES OF 
ORGAN INJURIES FOUND AT LAPAROTOMY AND 
INCIDENCE OF ORGAN INJURIES IN ALL 
DEATHS 





Incidence of 
Incidence organ aries 
of in 
involvement intra- and 
at Mortality postoperative 
laparotomy No. of rate deaths 
Organ (No) (%) deaths (%) (%) 
Diaphragm 13 m 2 15 9 
Liver i8 d 4 22 19 
Gallbladder 3 (Q3 0 0 0 
Spleen 7 3 43 14 
Pancreas l 0 0 0 
Stomach l1 (10 3 27 14 
Duodenum 4 £9 2 S0 9 
Small bowel 62 12 19 57 
Colon and 60 (54) 18 30 86 
rectum 

Kidney 8 7 4 50 19 
Bladder 10 9 3 30 14 
Major vessels 9 8 3 33 14 
Multiple 69 (62 17 25 81 
(4) 0 0 0 


cent and that for those with associated injuries, 17 per 
cent. 

Table IV records the incidence of organ injury in the 
110 patients coming to laparotomy. In 69 patients (62 
per cent) there was multiple organ damage, and 17 of 
these patients died, giving a mortality rate for multiple 
organ injury of 25 per cent. However, the incidence of 
multiple organ injury in the total intra- and postopera- 
tive deaths was 17 out of 21 or 81 per cent. The 
comparable figure for the incidence of colon injury is 86 

cent and thisconstitutes by far the commonest organ 
injury associated with non-survival. In the three patients 
succumbing before surgery, intra-abdominal injury was 
restricted to the small bowel and major vessels, and was 
caused by a HV missile in. each case. 

The relationship of the number of organs injured to 
mortality is shown in Table V. Mortality increases with 
the number of organs injured in those injured by HV 
missiles but there is little correlation in LV missile 
injuries. 

Antibiotic regimens used varied mainly in relation to 
the intra-abdominal findings. First line drugs were 
usually a combination of penicillin with streptomycin or 
chloramphenicol, followed, if indicated, by kanamycin 
or gentamicin. Where there was gross peritoneal con- 
tamination or long delay before surgery, penicillin and’ 
gentamicin were usually used. In most cases a high dose 
of one or both of the antibiotics was given (e.g. penicillin 
5 Mu, chloramphenicol 0-5-1 g 6-hourly) by the intra- 
venous route for 24—48 h. 

Major postoperative complications occurred in 33 of 
the surviving patients (37 per cent), by far the com- 
monest being wound infection, followed! by respiratory 
infections and localized intra-abdominal abscesses. 

The average length of stay in hospital was 19-1 days, 
many patients from rural areas not being discharged 
until fully recovered. The length of inpatient stay in 
relation to the abdominal injury for those patients with 
associated orthopaedic injuries has been calculated as 
ending when care was transferred from the general 
surgical to the orthopaedic units. Many of these patients 
were in hospital for between 2 and 4 months. Nine 
patients were in hospital for more than 30 days and 6 of 
these had injuries to the colon or rectum. The cause of 
their prolonged stay is dethiled in Table VI. 

As shown in Tables II and IV, there is a high mortality 
rate associated with HV missile injuries and injuries to 
the colon respectively. This is tabulated further in Table 
VII. The mortality rate for HV mussile injuries of the 
colon was 16 out of 31 (52 per cent) and that for all other 
injuries was 5 out of 79 (6 per cent). Applying y tests and 
combining LV bullet, shotgun and shrapnel injuries as 
LV missile injuries, the differences in mortahty rates 
between colon injuries and injuries not involving the 
colon, and between HV and LV missile injuries, are both 
significant (P — «0-01 in each case). Within the group 
of colon injuries, the difference in mortality rates 
between HV and LV missile injuries is also significant 
(P= «001. Of 21 intra- and postoperative 
deaths, 18 (86 per cent) were a result of colon injuries 
and 16 (76 per cent) were due to HV missiles. 

The results of different methods of management of 
injuries to the various parts of the colon are detailed in 
Table VIII. 'The right, transverse and left colon, and 
sigmoid colon and rectum, suffered injury in com- 
parable numbers of patients. Surgical management 
varied from simple exteriorization of damaged bowel as 
a colostomy, through primary closure with or without 
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Table V: NOMRER OF ORGANS INJURED PER PATIENT IN HV AND LV MISSILE INJURIES RELATED 


TO MORTALITY RA 


HV injuries 
OPE OP Mortality 

0.0 0. 0 rate 
ied patients Deaths (99) 

0 4 0 0 

l 12 1 8 

2 23 8 35 

3 9 6 67 

4 5 4 80 

>4 2 l 50 


LV injuries 
Total 
Mortality mortality 

No. of rate rate 

patents Deaths (%) (%) 
0 0 — | 0 
28 3 11 10 
20 0 0 19 
8 l 12 41 
2 0 0 57 
0 0 -— 50 





Table VI: ORGANS INJURED AND 
COMPLICATIONS IN 9 PATIENTS SPENDING 
MORE THAN 30 DAYS IN HOSPITAL 


Length of 
inpatient stay 
(d) ^ Organs injured Complications 
32 Small bowel Wound infection 
Colon intra-abdominal 
abscesses 
33 Colon Pneumonia 
Wound infection 
34 Colon Faecal fistula 
(healed spon- 
taneously) 
35 Diaphragm Pleural effusion 
Stomach Wound infection 
35 Small bowel Wound infection 
Colon 
35 Bladder Urinary fistula 
Small bowel 
42 Duodenum Wound infection 
Small bowel Pelvic abscess 
Colon 
Laver 
Kidney 
5] Bladder, vagina Rectovesicovaginal 
and fistula (4 further 
operations) 
60 Liver Prolonged biliary 
fistula following 
tectomy 


proximal colostomy, to resection and anastomosis, also 
with or without proximal colostomy. In no case was 
resection and colostomy without anastomosis 
performed. 

The cause of death is summarized in Table IX. 
Septicaemia—clinically of the Gram-negative type 
though not always bacteriologically confirmed—was by 
far the commonest cause, and the most frequently 
isolated organism was Escherichia coli. The single 
failure of surgery was dehiscence of a small bowel 
anastomosis in a patient who also had injuries to the 
colon and spleen due to a HV mussile. All but two of 
these patients were subjected to post-mortem exami- 
nation and no other failure of surgery was discovered. In 
particular, all colonic suture lines were intact. 


Discussion ; 

The mortality rate of 21 per cent for missile injuries of 
the abdomen in this series compares with reports of 13 
per cent from Belfast (5), where the average evacuation 
time was 39 min, compared with 12-7 h in the present 
series (Table I), of 21 per cent from Nigeria (4), of 16 per 
cent from civilians in Vietnam (3) and of 12 per cent 
from Korea (2), where an average evacuation time of 
6-3h was achieved. Perhaps the previously reported 
situation. most comparable to that occurring m 
Zimbabwe—Rhodesia is that reported from Nig 
during the Biafran War (4). The conduct of hos 
amongst a frequently confused civilian sel eect k 
similar to the circumstances of this report and the delay 
in evacuation of civilian casualties is also a common 
factor. However, in our series many patients were 
initially resuscitated either in the field by security force 
personnel or at a mission or district hospital, and 


Table VII; CORRELATION OF TYPE OF MISSILE INJURY AND COLON INJURY WITH MORTALITY 


Colon injury No colon injury 
Patients Deaths Mortality rate Patients Deaths Mortality rate 
(No.) (No.) (%) (No.) (No.) (%) Total 
HV bullets 31 16 52 21 1 5 52 
LV bullets 14 2 14 16 0 0 30 
Shotgun injuries 4 0 0 3 l 33 7 
Shrapnel injuries 11 0 0 10 1 10 21 
60 18 50 3 110 
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Table VII: METHODS OF MANAGEMENT OF COLON INJURIES AND MORTALITY RATES 


Primary closure 
Exterior- With Without 
ization colostomy colostomy 
HV SD S S 
di LV ee S SSSS 
Transverse HV DD D SD 
colon LV — S SSS 
HV SSS DDD SSS 
ai LV S SS SSSSS 
Sigmoid colon HV — SDD SD 
and rectum LV S SSSS SSD 
Patients 9 16 23 
Deaths 3 6 3 
Mortality rate 33 37 13 
(79) 
S, Survived; D, died. 
Table IX: CAUSE OF DEATH 
Preoperative 
Haemorrhage 3 
Intra- and postoperative 
Septicaemia l1 
onary complications 3 
Haemorrhage 3 
Meningitis i 
Ischaemic brain damage l 
Massıve trauma (7 organs) l 
Failure of surgery l 
Total 24 


arrived at the central hospital in excellent general 
condition. The related mortality rates do not show a 
decreased survival rate with increase in delay. In fact, 
expeditious transfer and early arrival at the central 
hospital of the more severely injured, a group with a 
relatıvely high mortality rate because of the nature or 
extent of their injuries, accounts for many of the deaths 
among those arriving within the first 12 h. 

Mortality rates reported from civilian abdominal 
gunshot wounds in the United States are generally lower 
than the rate reported here, e.g. Houston 13-6 per cent 
(7), Indianapolis 12-7 per cent (8), New Orleans 10 per 
cent (9) and Chicago 9-8 per cent (10), but these series 
are reporting p oenn y on LV (hand-gun)i ne 
The com le LV mortality rate for this series is 7 
cent (Table II), although this includes shrapnel i iius. 
which are unlikely in civilian circumstances in the USA. 

Because members of the armed forces are mainly fit, 
healthy, young men it has been suggested that their 
mortality rate from battle injuries is lower than that of a 
civilian Popua on with its wider age span and ee 
ibility of intercurrent disease (3). This trend is su 
by a civilian mortality rate of 23 per cent and t 
forces members of 15 per cent. 

The significance of the high proportion of HV missile 
injuries (Table II) has already been mentioned and it 
should be emphasized that these wounds constitute a 
very different problem from that posed by their LV 
counterparts. HV wounds are usually caused by missiles 
with a muzzle velocity greater than *00 m/s (2300 ft/s). 


at des 


Resection and 


anastomosis 
Mortality 
With Without rate 
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The cavitation effect they produce is particularly 
marked in the presence of gas-containing bowel and 
serious damage is frequently seen at a considerable 
distance from the missile track. If bone is struck, 
secondary missiles of both bullet and bone scatter from 
the site of impact, creating multiple perforations from a 
single entry wound. It can also be extremely difficult at 
operation to be confident of tissue viability. The over- 
whelming effect of these factors on the mortality rate is 
obvious (HV = 36 per cent, LV = 7 per cent). This will 
receive further consideration later in relation to colon 
wounds. 

Asscciated non-abdominal injuries appear to have 
little effect on the mortality rate with the exception of 
fractures of the pelvis (Table II). Of 7 pelvic injuries, 4 
were associated with colonic or rectal damage and 2 
with damage to the small bowel, bladder and female 
genital tract. The main effect of associated injuries, 
particularly those to large bones, does not appear in 
mortality statistics. Long bone fractures, especially 
compound injuries to the femur or tibia, constituted the 
major factor in delaying discharge from hospital. This 
was often aggravated by these fractures being un- 
suitable for internal fixation and the need for full 
recovery before discharging patients to their rural 
homes. Apart from those with long bone fractures, 9 
patients remained in hospital for ad than 30 days 
(Table VI). The commonest intra-abdominal inj 
these patients was perforation of the large bowe Br 
rectum, sepsis or fistula formation being the cause of 
delayed discharge in every patient. 

e incidence of organ injury reflects the Pole of 
the abdominal cavity occupied by each organ (Table 
IV). The mortality rates per organ, however, are difficult 
to interpret as 62 per cent of patients had multiple organ 
injuries and the associated intra-abdominal injury may 
well have led to death or at least been a contributory 
factor. The important facts relate to the incidence of a 


particular or ma bake in those dying. In this respect, 
damage to the colon is as lethal as multiple Eis 
colon 


damage, 18 of the 21 fatalities (86 Aa cent) having 

injury. The high incidence of small bowel injury among 
the fatalities (57 per cent) probably reflects its ubiquit- 
ous nature in the abdomen in addition to its supportive 
role as a source of infection. 


Previous series have shown a direct relationship 
between the mortality rate and the number of intra- 
abdominal organs injured (2, 10). The present series 
confirms this finding only for HV injuries. 

The high mortality rates associated with HV injury 
and damage to the large bowel have already been 
mentioned. Table VII investigates the interrelationship 
of these factors, showing that there is a mortality rate of 
over 50 per cent when these two factors coincide 
Colonic injury alone is not responsible for this high 
figure as only 2 of 29 (7 per cent) died from LV colon 
damage. Neither can HV injury alone be incriminated, 
as only 1 of 21 (5 per cent) died from HV injury to other 
organs. Itis the combination of these two factors which 
is potentially lethal. 

These results must bring into question the treatment 
received; by patients with HV missile injuries to the 
colon. As has been strongly advocated (7, 8, 11), the 
patients in this series were treated on their individual 
merits and no standard technique was employed. The 
majority of injuries to the right colon were treated by 
simple primary closure or resection and anastomosis. 
Total disruption with partial devascularization was 
encountered in 3 patients with HV missile injuries, 
necessitating extensive resection; 2 of these patients 
died. Simple closure was used in the majority of the less 
extensive injuries, proximal colostomy or ileostomy 
rarely being indicated (11). HV missile injuries of the 
transverse colon carried the highest mortality rate for 
any part'of the large bowel and the majority of these 
cases were again treated by either simple closure or 
resection'and anastomosis. The left colon was the most 
frequently injured segment of the large bowel but few 
injuries were extensive, allowing a high proportion of 

rimary closures, many without proximal colostomy, to 
be performed. Most wounds of the sigmoid colon and 
rectum were repaired by simple closure, most with 
proximal colostomy, which was employed routinely for 
rectal wounds. In most cases peritoneal lavage with 
copious, warmed, normal saline was performed. In 
some cases antiseptic solutions such as Betadine or 
antibiotics were added to the lavage but we feel that the 
mechanical cleansing of the contaminated peritoneum is 
the main value of this procedure. 

It must be stressed that all patients 1n this series were 
black Africans, in whom the colon has a larger lumen, 
thicker ,wall and better blood supply than in the 
Caucasian. It is the standard practice of most of the 
surgeons who operated on patients in this series to 
perform, in selected patients, primary resection and 
anastomosis without colostomy for sigmoid volvulus, a 
common emergency in Zimbabwe- Rhodesia.(12). It is 
not suggested that such a high proportion of procedures 
without proximal defunctioning colostomies would be 
appropriate in Caucasian patients. 

e mortality rates shown in Table VIII must be 
interpreted carefully. Although the results suggest that 
the best treatment for injuries to the left colon is primary 
closure without proximal colostomy and that to per- 
form a colostomy is dangerous, this is obviously 
fallacious and simply indicates the surgeon’s selection of 
the more severe injuries for proximal decompression. 
Similarly, the need for resection is dictated by the 
operative findings in patients with injuries too extensive 
for local closure or with impaired blood supply. 
Therefore the higher mortality 1n those undergoing 
resection is due at least as much to the nature of the 
injury as to the form of treatment. However, in our 
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ee primary closure without colostomy 15 shown to 
a relatively safe procedure in selected cases. 

However, whilst relating mortality rates to the type of 
surgery performed, it 1s relevant to consider the post- 
mortem examination findings in those patients who died 
following large bowel injury. In none of the 16 post- 
mortems carried out in these 18 patients was the cause of 
death found to be due to or associated with a failure of 
large bowel surgery, such as unrepaired perforations or 
dehiscence of suture lines. The only failure of surgery 
was a dehisced small bowel anastomosis. Therefore, it 
appears unjustified to incriminate the type of surgery as 
a cause of the deaths that occurred. 

The cause of death in over half those who died after 
surgery was septicaemia, usually clinically of the Gram- 
negative type (Table IX). It would therefore appear that 
it 18 against the associated systemic infection (often 
aided by extensive tissue damage) which 1s already 
established at the time of surgery, particularly in 
patients whose definitive treatment 1s delayed, that the 

test efforts should be made if this mortality rate is to 
improved. 

There are two ways in which such improvement may 
be achieved. First, it has been shown that survival rate 
improves with faster evacuation (13) and a shorter 
Poe between injury and surgery could be expected to 

imit the establishment and spread of infection. 
Secondly, suitable antibiotics should be given, by the 
intravenous route, as early as possible, together with 
other measures of initial resuscitation. Although anti- 
biotics used in patients in this series covered Gram- 
positive and a wide spectrum of Gram-negative organ- 
isms and some anaerobes, and were administered a 
propriately, they were not usually started until the 
patient reached the central hospital. 

The regimen now being followed in Zimbabwe- 
Rhodesia by both civilian and military personnel likely 
to beinvolved in the initial management of patients who 
have suffered missile injuries to the abdomen, is penicil- 
lin 5 Mu and chloramphenicol | g, both given intraven- 
ously at the earliest opportunity, and thereafter penicil- 
lin 5 Mu and chloramphenicol 0:5 g i.v. 6-hourly until 
the patient reaches a central hospital. Such drugs as 
clindamycin. kanamycin, gentamicin and metroni- 
dazole are reserved for use at a central hospital at the 
discretion of the head of the surgical team. 

Although these measures may improve the prognosis 
of patients with high velocity missile injuries of the 
colon, it is expected that this will remain one of the most 
lethal injuries of modern warfare in those surviving the 
initial trauma. 
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The influence of heparin on intravenous infusions: 


a prospective study 


WILLIAM' A. TANNER, PETER V. DELANEY AND THOMAS P. HENNESSY* 


SUMMARY 

In a prospective study of 108 intravenous infusions a 
vente decrease was noted in the incidence of both 
cannula-related sepsis and cannula-related phlebitis in 
those patients on low dose (1000 units/1000 ml infusate) 
heparin given intravenously. A significant decrease in the 
incidence of cannula-related phlebitis was also noted in 
patients receiving subcutaneous low dose heparm (5000 
units 8-hourly). This significant decrease may be due to 
inhibition of fibrin clot ormana around the tip of the 
indwelling intravenous c 


INTRAVENOUS cannulas provide a secure avenue for 
prolonged intravenous therapy but there have been an 
increasing number of reports of their association with 
local tissue reactions and of both local and systemic 
infections (1—6). In 1970 Thomas et al. (6) studied 1073 
intravenous infusions in surgical patients after oper- 
ation and found that the incidence of venous compli- 
cations such as phlebitis and cannula-induced sepsis was 
related not only to the duration of the infusions and to 
the type of infusate but also to the material of which the 
cannula was made. In 1976 Dinley (7), in a study of 477 
postoperative patients, showed that cannulas composed 
of fluoroethylene propylene (FEP) appeared to cause 
less overall venous reaction than other types of plastic 
intravenous cannula. 

It has been shown that a loosely organized clot forms 
around the tip of an intravenous cannula 24 h after 
insertion (8) and it has been suggested that this clot 
provides a nidus on which both endogenous and 
exogenous bacteria could survive. We considered that 
prevention of or delay in the formation of this fibrin clot 
on the cannula tip might be achieved with heparin. We, 
therefore, studied the influence of heparin on cannula- 
related sepsis and phlebitis in a group of surgical 
patients. 


Patients and methods 

A series of 108 Pal tients admitted for elective and emergency 
surgery formed the study population. During the course of i.v 
therapy many variables may come into play, not least being the 
variety of infusion fluids. During this study e effort was 
made to standardize the type of intravenous fuds given and 
the amount given per 24 h. No patients receiving antibiotics 
either prophylactically or as part of their management were 
admitted to the trial. Similarly those receiving steroids or 
immunosuppressive drugs were eliminated. 

The patients, who all underwent surgery, were randomly 
allocated into three groups using a colour-coded draw. The 
control group (group 1) were not given heparin. Group 2 
te ie received low dose prophylactic subcutaneous 

000 units 8-hourly, and du 3 patients had 1000 units of 
heparin added to each 1000 ml intravenous infusate. The three 
groups of patients were similar with re 
procedure fo or underlying illness (Table 
perit eral up ed by the h staff or by th 
peri upper vein by ouse Or the 

nes usc Afer ewabbidg the ska face wilh 70 per cent 
isopropyl al alcohol, p Teflon cannula was inserted into a vein 
and anchored securely with hypoallergenic tape. Each intra- 


to age, sex and 
. The cannulas used 


Teflon and were inserted into a | 


venous site was observed by a member of the investigative team 
twice every 24h for the presence of increased temperature, 
Mer tenderness induration or a combination of 

these. When one or more of these signs was observed the 
cannula was removed. 

Maki (9) has imp. that the longer intravenous cannulas are 
in situ the higher the risk of septic complications. Therefore, 
any cannula not removed because of local reaction within 72 h 
was removed after this period of time. The removal of the 
cannula and 1 procurement for culture was performed 
by a member of the investigative team. The cannula was 
removed using sterile gloves and the tip was cut off with sterile 
scissors and placed in Todd—Hewitt transport medium This 
was sent to the central laboratory immediately, flushed with 
ru heart infusion broth and placed in the broth to culture 

ay micro-organisms isolated 24 or 48 h of incubation at 

7 °C were identified using standard laboratory procedures. 

The most frequently administered solutions were 5 per cent 
dextrose in water, 5 per cent dextrose in 0 9 per cent sodium 
chloride and lactated Ringer’s solution. Patients receiving 
colloidal solutions or blood iránsiusipns were excluded from 
the study. 


Results 
The y? test was used to ascertain the significance of 
results in the 108 patients studied. 

The presence of phlebitis, as shown by increased 
temperature, erythema, tenderness and induration, or a 
combination of these, was noted but not graded. The 
distribution of phlebitis among the three groups is 
shown in Table II. In the control group 52-77 per cent 
developed phlebitis. Subcutaneously administered low 
dose heparin, i.e. 5000 units 8-hourly, reduced the rate 
ad Ross to 25 per cent. Administration of low dose 

um heparin 1000 units in each litre of i.v. solution 
reduced the incidence of phlebitis to 8-33 per cent. It can 
be seen from the P values that the difference between the 
control group and those receiving subcutaneously ad- 
ministered low dose heparin was statistically significant; 
and there was a highly significant difference between the 
group on the intravenously administered heparin and 
the control group. There was no statistical difference | 
between those receiving i.v. and s.c. heparin. 

The distribution of culture-positive cannulas among 
the three groups is shown in Table III In the control 
group of patients 36 per cent of the cannulas were 
culture-positive. Subcutaneously administered low dose 
heparin reduced the positive culture rate to 16:6 per cent 

and'administration of low dose sodium heparin in each 
intravenous solution reduced the incidence of positive 
culture cannulas from 36 per cent to 5-5 per cent. As can 
be seen from the P values there was no statistically 
significant difference between the group on subcu- 
taneous heparin and the control group. However, the 
difference was highly significant when:comparing the 
control group with the intra flously’ administered 
heparin group. Ura AO 
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Table I: TYPE OF SURGERY 
Group 1  Group2 Group 3 
Appendicectomy 18 16 20 
Vagotomy 3 4 4 
Cholecystectomy 6 6 
Gastrectomy i 2 — 
Thyroid surgery 4 2 3 
Hiatus hernia 2 2 3 
Perforated peptic uker 3 2 2 
Others l 2 2 
Male : Female 16 : 20 15:21 17 19 
Average age (yr) 42 46 45 
Table I: PHLEBITIS 
No phlebitis Phlebitis 
% No. % No P 
Control 47:3 17 52-7 19 
Heparin s.c. 75 27 25 9 0-029 
Heparin i.v. 91:7 33 83 3  <0001 
Table III: POSITIVE CULTURES 
Negative Positive 
% No. % No. P 
Control 64 23 36 13 
Heparin s.c. 83-4 30 16°6 6 0-108 
Heparin 1 v. 94-5 34 55 2 «001 
Table IV: MICRO-ORGANISMS ISOLATED 
Type of organism No. of isolates 
Staphylococcus epidermidis 15 
Meroe dte 6 
Aerobic diphtheroids 6 
Haemolytic streptococci z 
Bacillus spp. l 
Proteus 1 
Escherichia coli ] 


As can be seen from Table IV the majority of 
organisms isolated were skin commensals, lending su 
port to the theory that the sepsis produced at the 
cannula tip is a result of migration of exogenous 
organisms along the cannula through the puncture hole 
in the skin. 


Discussion 

Venous complications in this series were not related to 

either the sex or the age of the patient and this is in 

porene with the findings of other authors (6, 10). 
cidence of phlebitis complicating the use of Teflon 

venous cannulas has been reported to be zero for those 


in use for less than 12 h and 61 per cent for those in use 
for longer than 36h (11). These figures correspond 
closely to our control group of patients. 

It has been demonstrated previously that a fibrin clot 
develops on and around the tip of an intravenous 
cannula when in situ for 24 h (9). It 1s thought that this 
may form a nidus on which both endogenous and 
exogenous bacteria could survive. For obvious reasons 
we were unable to quantify fibrin formation and 
simultaneously perform bacteriological studies on the 
tip of the cannula. The formation of this fibrin clot 
would certainly be delayed by the high local; concen- 
tration of heparin when given with intravenous infusate. 
Subcutaneous low dose heparin also decreases the 
likelihood of fibrin clot formation as shown by the 
results. We conclude that patients receiving low dose 
heparin with the intravenous infusate and al$o those on 
low dose subcutaneous heparin run a decreased risk of 
developing either infusion phlebitis or infusion-related 
DE and phlebitis would almost certainly be 

imized if all intravenous cannulas were removed 
without fail 24h after insertion. This is not always 
possible, however, in patients with few peripheral veins 
who must have a stable route for venous access. The use 
of low dose heparin in these patients prólongs the 
effective life of the cannula. It is noted that s.c. heparin 
imparts protection against the formation of fibrin clot 
and patients who are already receiving s.c. heparin do 
not need additional i.v. heparin. 
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A pocket calculator program for intravenous requirements 


A.J. RICH AND P. D. WRIGHT* 


SUMMARY 

A program to calculate the 24-h intravenous requirements 
of water, nitrogen, energy and six electrolytes on a 
card-programmable pocket calculator is described. 
Comparison of calculator-generated requirements with 
intravenous feeding regimens prescribed by junior clini- 
cians for 8 ill patients suggests that the clinicians provide 
too much water and too little nitrogen and energy. Certain 
program modifications are necessary to widen the useful 
clinical application of the calculator, but in general it is a 
useful bedside tool capable of further application to 
suitable medical tasks. 


INTRAVENOUS feeding is a widely accepted form of 
therapy for the treatment of metabolic and nutritional 
deficiences. Although the application of such feeding is 
well defined, recommendations for the individual con- 
stituents of the fluid used vary widely from calculation 


on a body weight basis (1) to a relatively fixed regimen - 
applied to every patient (2). As with therapeutics in - 


general, it would seem desirable to tailor parenteral 
nutrition as closely as possible to the needs of each 
individual patient. An underprovision of nutrients will 
fail to produce the desired effect of maintaining or 
repleting body composition and, on the other hand, 
excessive nutrients beyond the body's capacity of utiliz- 
ation may result in the complications of glycosuria, 
hyperosmolarity or azotaemia (3). Although such errors 
may be corrected, at least in part, by homeostatic 
mechanisms in normal individuals, in the presence of 
impaired hepatic or renal function they may give rise to 
many undesirable clinical syndromes. 

Unfortunately, it is a lengthy process to calculate 
patients' 24-h fluid, electrolyte and nutritional require- 
ments on a daily basis, even assuming that the necessary 
data are to hand. Several years ago it seemed possible 
that this problem could be solved using a computer and 
a program was written in FORTRAN IV on a large 
IBM 360/370 computer at Newcastle University (4). 
This program has proved successful in patients with 
adequate cardiac and renal function, both in a teaching 
hospital and, in a modified version, in a district general 
hospital (5). 

However, difficulties arose because the terminal faci- 
lities for the computer were geographically remote from 
the ward and the machine was not available on a 7-day 
basis. With recent advances in microchip circuitry it was 
logical to attempt to translate the relatively simple 
program into one suitable for use on a programmable 
pocket calculator, thereby overcoming these objections. 

After investigation into programming capabilities 
and memory capacity the instrument chosen was the 
Texas TI 59 card programmable calculator (Fig. 1). 
This machine is capable of transferring its program on 
to magnetic cards to provide a permanent record, and of 
subsequently reading the program from the cards back 
into its memory. The area available for memory storage 
is large for a pocket calculator and can be partitioned 
between storage of both program and data. A program 
is written by using the keyboard in the normal way and, 
in addition to the usual facilities for program editing, 
there are more sophisticated facilities available for open 





Fig. 1. The Texas TI 59 card-programmable calculator with 
a magnetic card in position. 


and closed looping, conditional branching and indirect 
addressing of memories. These considerably reduce the 
space required for program memory. The unit runs on 
rechargeable batteries or mains supply and a print 
cradle is also available. This is useful for program 
editing and revising, but is not a vital piece of 
equipment. 


Methods 

The program 

The program has been transferred from the miain-frame 
computer largely unchanged except for minor alterations 
necessitated by differences in programming language. The 
major omissions at present involve the ability of the program to 
detect errors in user input, such as a misplaced decimal point. 
Errors such as this are normally detected and rejected on the 
computer but have been omitted from the current calculator 
program for the sake of simplicity, 

Before the program is run it is necessary for the user to enter 
details of the patient's height, weight, age and sex. Once this has 
been done the individual constituents may be calculated in ans 
order which is convenient. For each constituent the user has to 
enter the patient's input during the previous 24 h and certain 
other related factors depending on the constituent being 
considered. Output values for the previous 24 h can also be 
entered but if it has not been possible to measure a particular 
output value, such as urinary nitrogen, the program will make 
an appropriate allowance. 

The program is then allowed to run and the result appears on 
the display in from | to 13 s, depending on the length of the part 
of the program that is being used. 


Nitrogen and energy requirements j 
The user is required to enter the patient's nitrogen input in 
grammes for the previous 24 h, his nitrogen output, if known, 
and a 'catabolic factor' (CF) defined below, and then sets the 
calculator to ‘run’. 

Energy and nitrogen requirements are derived using the 
Harris and Benedict formula (6) for basal energy expenditure 
(BEE). This is augmented by a multiplier known as the 
‘catabolic factor’ (CF) which is specified by the user. The CF 
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makes allowance for additional energy requirements above 
basal levels resulting from everyday activities, catabolism, 
pyrexia or hyperalimentation. Rutten et al. (7) have suggested 
figures for the CF under various circumstances and at present 
our users are recommended to employ these. 

The augmented BEE is expressed in terms of calories and 
represents the patient’s 24-h requirements. The nitrogen re- 
quirements are derived from this figure by dividing by a 
specified calorie: nitrogen ratio, usually 150:1. Further 
allowance 1s then made for any excess of nitrogen excretion 
over nitrogen input, a predicted figure being automatically 
used for nitrogen output, if necessary. 

The calculator then displays the 24-h requirements of both 
energy and nitrogen simultaneously in a predetermined 
fashion, 


Electrolytes 

For this part of the program the user enters the serum level and 
24-h input and output, if known, of the particular electrolyte 
under consideration. The program contains subprograms for 
sodium, potassium, chloride, calcium, phosphate and mag- 
nesium, Each subprogram compares the serum level with a 
theoretical normal! level. If a deficit is found a subroutine is 
entered containing details of the amount of electrolyte required 
to raise the extracellular concentration of that electrolyte by 
one millimole per litre (8). The deficit is related to the patient's 
weight to provide a figure known as the unmodified require- 
ments. The program then compares the patient's electrolyte 
input and output and a negative balance results in this deficit 
being added to the figure for unmodified requirements, giving 
the total amount of electrolyte required for the next 24-h period 
in millimoles. 


Water 

The user is required to enter the patient's total fluid input, 
output and body temperature. The program compares input 
and output and a negative balance is corrected and allowance 
made for insensible losses on a body weight basis. Allowances 
are further augmented if the patient is pyrexial. The calculator 
then displays the 24-h requirement in millilitres. 

In order to appraise the results generated by the calculator a 
small retrospective study was made of the intravenous feeding 
regimen prescribed by experienced junior medical staff for 8 
patients with fistulas and other losses during a 5-day period. 
This was compared with the requirements produced by the 
calculator using the same information as had been available to 
the clinicians. The results are shown in Table I. 


Discussion 

The calculator program has proved very easy to use and 
is quicker in operation than the computer. It has the 
additional advantage that the whole program need not 
be run if only the calculation for a single constituent is 
required. 

The instrument has not been in use for long enough to 
judge whether clinical outcome is improved using 
calculator-generated feeding requirements, but the re- 
sults of the retrospective study, as shown in Table I, 


Table i: MEAN DAILY REQUIREMENTS FOR 8 
PATIENTS AS PRESCRIBED BY CLINICIANS OR 
GENERATED BY CALCULATOR 


Constituent Clinician Calculator 
Water (ml) 3440 + 1189 2716 - 1351 
Nitrogen (g) 12-444 1624-53 
Energy (kJ)* 7738 + 2690 9454 + 1759 
Sodium (mmol) 162 4-91 125 +57 
Potassium (mmol) 77-0+ 33.1 62°4+ 35-8 
Calcium (mmol) 125-60 14-14-19 
Magnesium (mmol) I3 PS 9-7 -2-0 
Chloride (mmol) 2214-99 146 4-93 
Phosphate (mmol) 84-6 -- 40-9 62-2 14-8 
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Values are mean + I s.d. 
* 1 kcal = 427 kJ. 


* 


suggest that in general the clinicians are overprescribing 
water and saline and underprescribing nitrogen and 
energy. This may go some way towards explaining the 
tendency reported by Collins and his colleagues (9) for 
patients undergoing total parenteral nutrition to gain 
weight because of water retention rather than increased 
cell mass. 

Several shortcomings have now become apparent. 
The program is unable to detect erroneous input, such 
as misplaced decimal points or incorrect units. Perhaps 
more important is that the program cannot expose 
spurious fluid or electrolyte loss caused by overenthu- 
siastic input. It is intended to overcome this difficulty 
by revising the program so that each patient's daily data 
are accumulated on an individual magnetic card which 
will be entered into the calculator in combination with 
each day's input and output data for calculation of the 
patient's requirement for the next 24 h. Storing in- 
dividual data in this fashion will also reduce the number 
of entries the user needs to make. For this more 
advanced program a print cradle will be an advantage. 

The formulae used in the current program are those 
which we have found useful in clinical practice and 
hence the ca:culator tends to produce 24-h requirements 
very similar to those which we would have advised on a 
rule of thumb basis. However, we would not suggest 
that these formulae are necessarily ideal, but they serve 
to demonstrate the usefulness of a small programmable 
calculator as a compact mathematical aid in suitable 
medical situations. The calculator has made it possible 
for busy junior medical staff to prescribe intravenous 
requiremenis as adequately as ourselves, and probably 
more accurately. It 1s certain that such an instrument 
can take the guesswork out of some of the more routine 
medical tasks and is small enough for the clinician to use 
at the bedside. 
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The value of the new interpretation of the insulin test in 
predicting duodenal ulcer relapse after treatment with 


cimetidine 


N. KEITH MAYBURY AND DAVID L CARR-LOCKE* 


SUMMARY 
Twenty-one patients with duodenal ulcer were treated 
with cimetidine. After 2 weeks they were submitted to an 
insulin test and the results were compared with ar. 
secretion previously established in untreated enal 
ulcer patients (1). The secretion of 13 patients fell within 
this range and so they were predicted to have a high risk of 
Aie ii The patients whose secretion was below the range 
a predicted low risk of relapse. After 4 weeks’ 
treatment repeat endoscopy showed that 4 ulcers had 
Jailed to heal. The secretion of 3 of the patients was within 
the range of the high risk group. The remaining 17 
patients were followed up (range 20-23 months): 9 
relapsed and 8 remained symptom-free. Eight of the 9 
were in the high risk group and 6 of the 8 symptom-free 
patients were in the low risk group. In all, 11 out of 13 
were correctly predicted in the high risk group and 6 out of 
8 in the low risk group. 
The performance of the insulin test in predicting 
liability to relapse following cimetidine treatment was 
significant (P — 0-0225). 


THE relationship between the level of gastric secretion in 
a patient with a duodenal ulcer (DU) and the rate of 
healing of the DU with cimetidine, or subsequent 
relapse after stopping treatment, has been previousl 
examined. Various indices of secretion have ed 
including the pre-treatment basal acid output. This was 
shown to be higher in unhealed than healed cimetidine- 
treated DUs by Hetzel et al. (2), but this result was not 
supported by Binder et al. (3), who found no difference 
using basal secretion yet did show a weak positive 
relationship between high pre-treatment PAO,, and a 
reduced rate of healing. Venables et al. (4) examined the 
ratio of pentagastrin- and insulin-stimulated secretion 
and showed that those whose ulcers failed to heal had a 
greater relative response to pentagastrin, but these 
authors urged caution in interpretation due to the small 
numbers involved. Bardhan (5) summed up by saying 
‘gastric secretion studies cannot as yet be used ac- 
curately to predict the likely results of short or long term 
treatment with cimetidine in individual patients’. 

A different test of secretion has been used in this 
paper, based on the ‘new interpretation’ of the insulin 
test which had been previouly used to assess adequacy of 
vagotomy in operated subjects (6, 7). The principle of 
the test was that insulin-stimulated secretion in post- 
vagotomy patients was compared with a range of 
secretion established in unoperated duodenal ulcer 
bjects. Those whose post-vagotomy secretion fell 
thin the unoperated range had a high risk of develop- 
ing a recurrent ulcer (60 per cent), whilst amorig those 
whose secretion fell below this range there was a very 
low incidence of recurrent duodenal ulceration (3 per 
cent) (1). This interpretation was later validated in a 
prospective trial (7). 

The objective of this study was to test the hypothesis 


Su 
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that the liability of a patient with duodenal ulcer to 
relapse following cessation of treatment with cimetidine 
can be predicted by comparing insulin-stimulated se- 
cretion whilst on oral cimetidine with a range of gastric 
secretion established in untreated duodenal ulcer 
subjects. 


Patients and methods 

Subjects 

Twenty-one unselected patients (5 women and 16 men) with 
duodenál ulcers proved at rte a were treated using 1 g of 
cimetidine a day in divided doses (200 mg three times a day and 
400 mg at night for 28 days). About 2 weeks after starting the 
treatment the patients underwent an insulin test and at the end 
of the course of treatment with cimetidine were resubmitted to 
ERU Informed consent was obtained from all the 
subjects. 


Endoscopy 
The -treatment endoscopy results were recorded in two 
categories: (a) ulcer healed and (b) uker not healed. The 
patients were not then re-endoscoped. 


Insulin test 

An insulin test was carried out between day 12 and day 16 
following the start of the course of cimetidine, The patients 
abstained from food and dnnk from midnight of the night 
before the test, except to take the routine morning dose of 
200 mg cimetidine at 0800 h. The nasogastric tube was passed 
at 0915 h and insulin injected at 0945 h The basal secretion 
was discarded The details of the insulin test have been fully 
described by Faber et al. (6) and Maybury et al. (1). The index 
of secretion used in the present study was the volume of gastric 
juice secreted during the period from 30 min to 2 h following 
insulin stimulation, expressed as milhlitres/hour corrected for 
prion losses, duodenal reflux and standardized for height. 

results were then compared with a previously establis 

range of insulin-stumulated secretion determined in 74 DU 
patients who had not been treated with cimetidine (1). A gastric 
secretion level in the treated patients which was higher than the 
lower 95 per cent tolerance limit of this range (72:7 ml/h) 
predicted a high risk of relapse, whilst a value lower than this 
range predicted a low risk of relapse (Fig. 1) 


Follow-up 

The patients were followed up at 6-monthly intervals for a 
mean of 21 6 months (range 20—23 months). Relapse of the 
duodenal ulcer was deemed to have occurred when patients 
developed either one of the complications of peptic ulceration 
(haemorrhage) or a return of typical peptic ulcer symptoms, 
epee night , leading to treatment with a r course 
of cimetidine. authors did not direct the clinical manage- 
ment of any of the patients 


Statistical methods 

For reasons previously published (1, 6), all gastric secretion 
data' were transformed to the natural logarithm before de- 
termining the mean and lower 95 per cent tolerance limit. The 
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Fig. 1. Insulin-stimulated gastric secretion in 21 patients 
tested while on oral cumetidine was com with a range 
of secretion established in 74 patients with untreated DUs 
(left hand column). The lower 95 per cent tolerance limit of 
the untreated DUs is shown (72-7 ml). Those whose 
secretion was above this level were shown on TN -UD LO 
have a high incidence of relapse (11/13, 85 per cent) while 
those RA had a significantly lower rate of relapse (2/8, 25 
per cent). 


ormance of the insulin test in predicting liability to relapse 

ollowing cimetidine treatment was tested by Fisher's exact test 

and the difference in secretion between groups was tested by 
Student's unpaired ¢ test. 


Results 
The results of the insulin test showed that the secretion 
of 13 of the 21 patients (62 per cent) was within the range 
of untreated subjects and these patients were thus 
redicted to have either a high failure rate of ulcer 
ealing or to relapse after treatment. The secretion of 
the deu 8 patients (38 per cent) was reduced below 
the untreated range and these patients were predicted to 
have a low rate of relapse. 

Four of the 21 ulcers (19 per cent) had failed to heal 
when examined by endoscopy at the end of the course of 
treatment. Three of these patients were in the high risk 

oups and one patient was exactly on the dividing line 
En the highiand low risk groups and was included in 
the low risk group for statistical analysis. Therefore, 3 of 
the 13 in the high risk group failed to heal and 1 of the 8 
of the low risk group (Fig. 1). The distribution of those 
whose ulcers failed to between the high and low risk 

oups was not significant by Fisher's exact test 

P — 0:167). The mean secretion of the 4 patients with 

unhealed ulcers was 230 ml/h while for the remaining 17 

it was 184 ml/h. The difference between these was not 
significant at the 5 per cent level. 


X 


The remaining 17 patients whose ulcers healed on 
cimetidine were followed up: 9 (53 per cent) relapsed. 
The pazent with the highest secretion (Fig. 1) was found 
to have Zollinger-Ellison syndrome and underwent 
surgery for removal of a pancreatic adenoma. One 
patient had a haematemesis and a further 3 underwent 
surgery for their ulcers: the remaining 4 developed 

ptoms severe enough to warrant a further course of 
cimetidine. Fight of the 9 patients with relapsed ulcers 
were in the high risk group as judged by the insulin test; 
the remaining patient was in the low risk group 
(P = 0-037 by Fisher's exact test). The 8 who did not 
relapse were well and symptom-free at the end of the 
follow-up period. Two of the 8 were in the high risk 
group and 6 in the low risk group (P — 0-037). 
Examining the gastric secretion of the 9 who relapsed, 
excluding the patient with Zollinger—Ellison syndrome, 
gave a mean of log 2-2959 + 0-2951 (197 ml/h) while the 
who remained symptom-free had a secretion of log 
1-8433 +0-4338 (69 ml/h). This was a significant dif- 
ference using Student's t test (P « 0-025). 

Comparison was then made between the predicted 

outcome of treatment using the insulin test and all the 


data from follow-up. Thirteen patients were in the 


predicted high risk group and in 3 of these the ulcer 
failed to heal. A further 8 relapsed after cessation of 
treatment. Two remained symptom-free. In all, 11 ofthe 
13 were therefore correctly predicted in this group. 

Eight of the 21 were predicted in the low risk group. In 
one the ulcer failed to heal and another relapsed. Six 
were symptom-free. In all, 6 of the 8 were correctly 
predicted in this group. 

The difference in the distribution of the patients who 
had no recurrence of their symptoms between the hi 
risk and low risk groups as predicted using the in 
test was statistically significant (P = 0:0225 by Fisher’s 
exact test). 


Discussion 

This study was carried out to examine the effect of 
routinely taken oral cimetidine on insulin-stimulated 
secretion. Blood levels of cimetidine in volunteers are 
known to reach a satisfactory level 45—75 min after an 
oral dose of 200 mg cimetidine (8). In s DUET the 
insulin test was set to start at least 75 min taking 
the cimetidine to allow for absorption. 

The finding that 4 of the 21 patients failed to achieve 
healing of their ulcers on a month's course of cimetidine 
confirms the work of Bardhan (5). The high relapse rate 
occurring in 9 of the remaining 17 patients (53 per cent) 
is similar to the 42 per cent with recurrence of symptoms 
in a placebo-treated group reported by Bardhan O) and 
the 47 per cent reported by Byrland et al. (10). Venables 
et al. (4) found a higher incidence of ulcer relapse when 


endoscopic examination was used than when symptoms 


alone were considered. It may be that in this survey we 
have underestimated the rate of relapse as we judged 
relapse clinically. We now recognize the value of 
maintenance treatment, but even when given for 6—12 
months relapse rates of 13—19 per cent have been 
reported. 

General experience with vagotomy has shown that 
when acid secretion is reduced to a low level an ulcer is 
unlikely to recur (11). A threshold below which healing 
will occur has been calculated as the rate of secretion 
that falls below the mean by twice the logarithmic 
standard deviation of insulin-stimulated secretion es- 
tablished in untreated DU patients (see Methods and 


Fig. 1). When compared with this range, 13 cimetidine- 
treated patients were above this threshold. Eleven of 
these 13 either failed to achieve healing of their ulcers or 
relapsed during the follow-up period (Fig. 1). Eight 
patients fell below this threshold and of these only the 2 
with the highest rate of secretion relapsed. It would 
appear from these findings that insulin-stimulated se- 
cretion may allow reasonable discrimination of those 
subjects least likely to benefit from standard courses and 
dosages of cimetidine. 
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Impairment of skin graft take after CO, laser surgery in 


melanoma patients 


F. J. LEJEUNE, G. VAN HOOF AND A. GERARD* 


SUMMARY 

Twenty-four patients presenting with primary malignant 
melanoma of the skin (stage 1) were submitted to wide 
excision of the tumour, allowed by immediate split-skin 
grafting. In 12 patients a CO, laser was used to excise the 
melanoma only I of these patients had a 100 per cent 
skin graft take, while 9 out of 12 patients whose melanoma 
was excised with a conventional scalpel had a 100 per cent 
take. It is concluded that skin excision with the CO, laser 
impairs subsequent skin graft take. 


IT is accepted that primary malignant melanomas of the 
skin should be excised with a 3—5 cm clearance to avoid 
local recurrence, which can otherwise be expected in 80 
per cent of cases (1). In addition, deep lymphatics 
should be removed within the same area, leaving the 
deep fascia intact, since this constitutes a barrier to 
lymph circulation (2). Most authors favour immediate 
lit-thickness skin grafting (3) which allows large 
efects to be closed and provides easy follow-up surveil- 
lance of the operation site. 

However, with conventional surgery, open lym- 
phatics are left on the cut edge of the skin and the 
subcutaneous tissues, and this might allow tumour cells 
to drain from the operation site with subsequent 
dissemination of the melanoma. 

The CO, laser has been recommended for melanoma 
surgery because it simultaneously cuts and seals small 
vessels with minimal burning (4). Therefore melanoma 
cell dissemination should be inhibited and a good skin 
graft take should be obtained (5). In this present study, 
skin graft take when the CO, laser is used is compared 
Mini eo take after conventional skin excision using a 

pel. 


Patients and methods 

Patients 

TED [Our pve presenting consecutively with pnmary 
malignant melanoma of the skin (stage 1) underwent a local 
radical excision followed by skin grafting. Patients were 
allocated at random to either the laser group (12 patients) or 
the scalpel group (12 patients). 


Su, (on technique 

In all patients a circular vertical incision was made through the 
skin and subcutaneous fat down to the deep fascia, and all 
subcutaneous tissue was carefully removed leaving the deep 
fascia intact. 

The laser used was a Sharplan CO, laser, model 791, and the 
ouput ranged from 40 to 55 W. It was used with a 125-mm lens 
and correct Eiran iind obtained by means of a bipolar probe. 
For patients in the oup, the whole operation, including 
separation of fat from deep fascia, was carried out with the 
laser; 1f complete haemostasis was not immediately obtained 
with the laser, the bleeding vessel was grasped with forceps and 


coagulated by defocusing the beam. To avoid excessive use of 


defocusing, blood vessels of more than 1 mm diameter were 
ligated with 3/0 catgut. The operation site was washed with 
saline before applying the skin graft. 

For patients in the scalpel group a conventional scalpel was 
used and haemostasis achieved with 3/0 catgut and dia y. 
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Fig. 1. Progress to healing ım the laser group. 


Skin grafting 

In all cases a thin split-skin graft was taken from the lateral 
aspect of the thigh using a Stricker Rollodermatome. Several 
perforations were made 1n the graft which was immediately 
placed on the defect and sutured with 3/0 or 4/0 Dermalon. The 
graft was covered with a gently comprehensive petroleum jelly 
gauze dressing which was left undisturbed for 5 days. Patients 
were allowed to move the graft site gently from 2 days after the 
operation. i 


Assessment of graft take 

On the sixth postoperative day (day 6) the area over which the 
graft had taken was measured, and expressed as a percentage of 
the whole area. In cases where the take was only partial, the 
area of secondary epithelization was measured at regular 
intervals until epithelization was complete. 


Results 
The mean age of patients in the laser group was 50 years 
oe 23-81) and of those in the scalpel group, 54 years 
range 25—75). There were 10 limb melanomas and 2 
and neck melanomas in the laser group, compared 
with 9 imb and 3 trunk melanomas in the scalpel group. 
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Fig. 2. Progress to healing in the scalpel group. 


Table E ABSOLUTE TIME (IN DAYS FROM 
SURGERY) FOR 100 PER CENT GRAFT TAKE OR 
SECONDARY EPITHELIZATION 


Laser Scalpel 


- 
CA 


Median 
P «0-001 


The 3 trunk melanomas had a larger graft, since a 5 cm 
clearance was made, compared with only 3 cm for the 
other 21 cases. 

The mean duration of operation was similar in both 
groups--approximately 75 min. 

Fig. | shows the percentage graft take and progress of 
subsequent epithelization for patients in the laser group. 
Only 1 patient had a 100 per cent take on day 6. In 3 
cases there was complete healing 30 days after oper- 
ation, but in the remaining 8 cases considerable necrosis 
of the graft occurred, followed by secondary healing 
which took between 40 and 240 days to be complete. In 
at least 2 of the patients there was a persistent exudate 
seen from day 6 onwards. 
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Fig. 2 shows the results for the scalpel group. In 9 of 
the 12 patients there was a 100 per cent take on day 6, 
and in the remaining 3 cases there was complete healing 
by day 30. 

The number of days taken for complete epithelization 
in each of the patients 1s shown in Table 1. The median 
value for the laser group is ten times greater than that of 
the scalpel group, and the difference between the groups 
is highly significant (P «0-001, Wilcoxon rank test). 

No infection was recorded 1n any of the 24 patients. 
None of the zu sites was painful and patients only 
complained of pain from the donor sites. 

Histological examination of the margin of the sur- 
gical specimen showed that the CO; laser produced a 
zone of damage only 500 jum wide in the epidermis, and 
no burn could be found in the resected subcutaneous 
tissues. 


Discussion 
These results show that removal of a malignant 
melanoma of the skin with the CO, laser impaired skin 
graft take. The reasons for this delay of graft take are 
not obvious. The graft bed did not differ macroscopi- 
cally since the fascia was cleared of fat in both groups. 
Also the duration of exposure of the graft and graft site 
to the air during the operation was similar in both 
groups. Histological studies showed that the damage to 
adjacent tissues produced by the laser was slight, and 
this has also been the experience of other workers (4, 6). 
However, it seems likely that this mild burn was the 
factor which interfered with the skin graft take, and the 
exudate produced by this burn was probably respon- 
sible for the graft lifting off. 

In contrast to these results with skin grafting, using 
the laser we have obtained excellent healing after flap 
reconstructions, with minimal bleeding, in head and 
neck melanoma patients (unpublished observations), 
confirming a previous report in the literature (7). In 
addition, we have removed rectal polyps and carried out 
vulvectomies with minimal blood loss and excellent 
healing. 

We previously reported that skin excision with the 
CO, laser did not stop colloid particles, whose size 
varied between 0:1 and 0:3 um, migrating into the 
lymphatics (8). Although other work using labelled 
melanoma cells in mice showed that laser surgery did 
seem to impair the migration of the label (9), we 
consider that our findings with labelled colloid reduce 
the advantage of using the laser to excise melanomas. In 
addition, the present kading further reduce the value of 
the laser in melanoma surgery, and strongly suggest that 
the laser should be avoided when a skin graft is planned. 
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The influence of ischaemia on the biliary tract 
PAUL MCMASTER, ROBERT M. WALTON, DEREK G. D. WHITE, RICHARD K. MEDD 


AND THEODORE P. SYRAKOS* 


SUMMARY 


Damage of the biliary tract at the end of a period of 


hepatic preservation prior to liver transplantation has 
been observed in man. This damage may be important in 
the development of early biliary complications. 

A model of hepatic biliary ischaemia in the pig has been 
developed which permits comparison between the in- 
fluences of warm and cold ischaemic damage on the biliary 
tract. The major damage to the biliary tract in the pig in 
this model appears to occur after prolonged cold 
preservation. 


Liver transplantation is being undertaken in man with 
increasing success (1, 2). Yet in spite of the overall 
improvement in the results of transplantation, biliary 
complications still present difficulties. The main compli- 
cations encountered are biliary fistula, cholangitis or 
stenosis and obstruction of the donor biliary tract by 
masses of biliary ‘sludge’ (3). 

The development of improved biliary anastomotic 
techniques has largely abolished the complication of 
biliary leakage (1). However, patients continue to 
develop obstruction of their biliary tract due to biliary 
'sludge' and the nature of this 'sludge' has recently been 
clarified (3). It is mainly composed of desquamated 
necrotic biliary epithelium and subepithelial connective 
tissue of the transplanted donor liver. Increasing evi- 
dence suggests that the damage to the donor biliary tract 
may already have occurred at the end of the period of 
liver storage (3, 4). 

The effects of prolonged hepatic ischaemia on hepa- 
tocyte activity have been studied in a number of animal 
models (5, 6). Provided that adequate splanchnic de- 
compression occurs at the same time as total hepatic 
ischaemia, prolonged periods of ischaemia are possible 
(7). However, the influence of both warm ischaemic 
damage and cold preservation on the biliary tract have 
received little attention. 

During orthotopic liver transplantation the biliary 
epithelium may undergo ischaemic damage during two 
quite separate phases. First, during harvesting of the 
donor organ, when there is usually a limited period of 
warm ischaemia, and secondly during the more pro- 
tracted period of cold storage, when the biliary tract is 
again at risk. Because of the frequency of biliary tract 
complications after transplantation and the evidence of 
biliary epithelial damage at the end of liver storage, 
studies were undertaken in the pig to observe the 
separate influence of warm and cold ischaemia upon the 
biliary tract. 


Materials and methods 

Part 1 

This part of the study consisted of the development of a model 
of warm ischaemic damage to the liver and biliary tract in the 
pig. Animals in this group were anaesthetized by i.v. Althesin 
and maintained on controlled ventilation with muscular relax- 
ation with an endotracheal tube. The internal jugular vein was 
cannulated to allow monitoring of the central venous pressure, 
and a.cannula was inserted into a tributary of the carotid artery 





Fig. 1. Loop Portex cannula simultaneously decompressing 
the portal splanchnic system and inferior vena cava 
draining into the right atrium. 


to monitor blood pressure and blood gases. Through a midiine 
incision the sternum was exposed and a midline sternotomy 
performed. The pericardium was opened and tape slings placed 
around the intrapericardial portion of the suprahepatic inferior 
vena cava. A purse-string suture was then inserted into the 
right auricle to allow cannulation of the right atrium. 

The abdomen was opened and the liver was mobilized, 
leaving it attached only by its major vessels and the common 
bile duct. The total hepatic inflow was clamped and a shunt was 
then inserted from the portal vein to the right atrium via a 
cannula through the right auricle which extended down into the 
distal inferior vena cava via the infrahepatic portion. of the 
inferior vena cava (Fig. 1). Snares were then clamped im- 
mediately above and below the liver, completely isolating the 
liver from both caval blood flow and from portal and hepatic 
inflow. A soft bulldog clip was then placed across the lower 
part of the common bile duct, thus occluding the ascending 
vessels of the common bile duct (8). | 

The presence of large holes in the shunt positioned in the 
right atrium allowed simultaneous decompression of the portal 
splanchnic system and the inferior vena caval blood flew. 

Eight animals were studied in this first group. Body tempera- 
ture was maintained above 35 ^C and total hepatic ischaemia 
was maintained for 45 min in one animal and 60 min in the 
remaining animals. 
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At the end of this period of ischaemia the cannulas were 
removed with repair of the portal vein and right auricle, and the 
animals were allowed to recover. 

After 5 days the animals were re-explored, the gallbladder 
excised and liver biopsy performed. Observations then con- 
tinued in all animals for a further 3 weeks. 


Part 2 
This study consisted of 4 animals whose liver and biliary tract 
were subjected to 24-h periods of cold preservation. 

Under general anaesthesia the abdomen was opened and the 
structures in the porta hepatis were carefully defined. Cannulas 
were then inserted into the portal vein, aorta and inferior vena 
cava. A bleed-out was commenced via the inferior vena cava 
and as soon as aortic pulsation diminished direct perfusion of 
the liver was undertaken, using the standard human liver 
preservation technique (9). This consisted of a simple washout 
and ice-cooling technique involving 250 ml perfusion with 
Hartmann's solution followed by a further 250 ml of plasma 
protein fraction with additives. With the liver thus uniformly 
perfused with solutions at 4 °C, liver removal was completed 
and the liver, gallbladder and biliary tract were excised en bloc 
without bile washout, as in the human donor transplantation 
technique (1), and placed in sterile bags surrounded by ice-cold 
PPF and immersed in ice for simple storage. The liver was then 
stored in a refrigerator at 4 ^C and removed after 24 h. 
Immediate histological examination of the liver and biliary 
tract was undertaken. Tissues for histological examination 
were fixed in glutaraldehyde for electron microscopy and in 10 
per cent neutral buffered formol saline for light microscopy. 

A grading scheme was devised for paraffin sections of the 
gallbladder as follows: 

Grade 0: Epithelium and subepithelial tissues within normal 
limits. 

Grade 1: Changes confined to the epithelium. Most epil- 
thelium appears normal or shows some basal vacuolation. 
Patchy desquamation of epithelium or nuclear disruption, 
usually at the crests of mucosal folds. 

Grade 2: Desquamation or nuclear disruption of much of the 
epithelium, particularly on the crests of mucosal folds. 
Remaining epithelium shows patchy cytoplasmic vacuolation. 
Some pyknosis or disruption of nuclei in subepithelial connec- 
tive tissue, 

Grade 3: Complete loss of epithelium. Extensive necrosis of 
connective tissues of gallbladder wall with pyknosis or lysis of 
nuclei. Narrow zone of coagulative necrosis of liver cells in 
gallbladder bed. 

Grade 4: Complete loss of epithelium and total coagulative 
necrosis of the gallbladder wall and of a broad zone of liver celis 
in the gallbladder bed. 


Results 

Part I 

The establishment of portal and inferior vena caval 
bypass in 8 pigs was accompanied by a significant fall in 
systemic blood pressure. However, once the shunts were 
successfully established and provided that flow was not 
interrupted, the blood pressure rapidly returned to 
normal. In 2 animals technical difficulties were en- 
countered with bleeding from the auricle and neither 
animal survived a progressive fall in blood pressure. 

Thus, 5 animals were observed for 60 min and | for 
45 min of total warm ischaemia and all 6 survived the 
initial operation and subsequently had the gallbladder 
removed. All 6 animals were well at sacrifice after 21 
days. ; 

Fig. 2 shows the changing pattern of liver enzymes in 
pigs in the first 5 postoperative days before the gall- 
bladder was excised. At sacrifice on day 21 all animals 
had normal liver enzymes. 

Gallbladder morphology was entirely normal in 5 of 
the 6 animals in this group (Table I). The biliary 
epithelium was intact and entirely indistinguishable 


nosed 


a aa 


Phos. 


bee 
bot 


Ee ÁÓ-— 


Alk. 
ee a 


SGOT 
= 
[eam 
eee NER Sees Oe NES ET Se EE S IN 
desi 
a ene 


0 
25 
E 
E | 4 
m 6 T 
ms | . $ 
ca i + 
0 [uc per | 
-l A H 3 5 idays! 
Operation 


Fig. 2. Changing pattern in liver enzymes (mean + s.d.) in 6 
animals undergoing prolonged warm ischaemia for up to 
| h. 


Table I: EFFECT OF 1h OF WARM ISCHAEMIA 
FOLLOWED BY A 5-DAY RECOVERY PERIOD 
UPON GALLBLADDER AND LIVER MORPHOLOGY 


Gallbladder 





Pig no. histological grade Liver 
I 0 N 
2 Ü N 
3 0 N 
4 0 F 
5 2 F 
6 Q N 

N, Normal histology; F, mild diffuse fatty change. 


Table I: EFFECT OF STANDARD INTRAPORTAL 
PERFUSION WITH PPF FOLLOWED BY STORAGE 
AT 4°C FOR 24h UPON GALLBLADDER, 
COMMON BILE DUCT AND LIVER MORPHOLOGY 


Histological grade 








Pig no, Gallbladder CBD Liver 
] 3 2 N 
2 3 4 N 
3 4 4 N 
4 2 3 N 





N, Normal histology. 





Fig. 3. Gallbladder from animal no. 1 removed 5 days after 
1 h of warm ischaemia. The epithelium and the connective 
tissue layers are entirely normal. (HE. x 5-9.) 





Fig. 5. Gallbladder from animal no. 3 fixed and examined 
histologically after 24 h of perfusion at 4 °C in vitro. There 
is complete loss of epithelium and all other cells in the wall, 
leaving an acellular skeleton composed mainly of collagen. 
(HE. x 5:9.) 


J 
from normal, both by light and electron microscopy 
(Fig. 3). In the sixth animal there was minimal epithelial 
desquamation on the crests of mucosal folds where there 
was also pyknosis of connective tissue nuclei. 

In each case the liver showed a layer of organizing 
fibrinous exudate upon the capsular surface (Fig. 4). 
Apart from mild diffuse fine droplet fatty change in 2 
animals, the liver cells were normal both-by light 
microscopy and ultrastructurally. 


Part 2 

Histological studies: Following cold preservation of the 
liver and biliary tract there were gross abnormalities in 
the gallbladder wall (Table II). There was extensive 
desquamation of epithelium with lysis or pyknosis of 
connective tissue nuclei in the whole thickness of the 
wall (Fig. 5). There was also a uniform zone of autolysis 
of liver cells in the gallbladder bed. 

Similar changes were present in the common bile duct 
(Fig. 6) but most intrahepatic bile ducts were normal. A 
few of the larger septal ducts, however, did show local 
epithelial desquamation. 
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Fig. 4. Section of liver from animal no. | removed 5 days 
after 1 h of warm ischaemia. The liver cells are morphologi- 
cally normal but the capsule is thickened and omentum 
which is showing fat necrosis is adherent to it. (HE. x 5-9.) 
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Fig. 6. Common bile duct from animal no. 3 fixed and 
examined histologically after 24 h of perfusion at 4 C in 
vitro. There is complete desquamation of the epithelium. 
pi cdd tissue nuclei show slight pyknosis only. (HE. 
x 5:9.) 


Discussion 

Damage to the biliary tree after transplantation may 
occur for a number of reasons. Biliary epithelial damage 
due to bacteria may occur and the presence of bacterial 
infection in the biliary tract has frequently been re- 
ported with fungal and viral infections (10, 11). 
However, the damage to the biliary system after trans- 
plantation has largely been confined to the donor biliary 
tree with relative sparing of the recipient biliary 
epithelium (unpublished data), suggesting that 
additional factors may be involved. 

Secondly, rejection after orthotopic liver transplan- 
tation may involve damage to the biliary tree as well as 
to the parenchyma of the liver, although rejection has 
been relatively infrequent in the clinical liver transplant 
programme (12), and in no patient with severe chronic 
rejection has biliary ‘sludge’ been found (4). 

Thirdly, damage may be occurring during storage of 
the donor liver, and the integrity of the biliary tract after 
hepatic ischaemia is an important prerequisite to any 
hepatic storage technique in liver transplantation. In the 
standard hepatic preservation technique which has been 
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widely used in both the pig and man (9, 13), there are 
two main phases when biliary damage might occur; a 
transient phase of warm ischaemia and a period of up to 
18 h during cold preservation. 

The present study in the pig has demonstrated that 
periods of warm ischaemia of up to | h cause transient 
changes in hepatocyte function but no evidence of 
extensive damage to the biliary tract and, while direct 
comparison with the first group of animals cannot be 
made, it seems clear that during long periods of cold 
storage severe autolytic changes occur in the presence of 
bile. Thus, whilst the standard perfusion technique has 
permitted preservation for up to 18 h in the pig, with 
immediate and satisfactory liver function (1), for up to 
12 h in the dog (14) and up to 10 h in man (15), it may 
fail to protect the bile ducts from damage. It is not clear 
whether this is due to inadequate perfusion and preserv- 
ation of the biliary apparatus per se or whether bile 
during storage causes direct epithelial damage. 

The autolysed ghost gallbladder wall bears a strong 
resemblance to the collagen matrix in primary biliary 
'sludge' (3), and thus provides strong support for the 
hypothesis that 'sludge' follows necrosis of the biliary 
wall which is subsequently shed into the lumen. 

The epithelial damage seen after long periods of cold 
preservation in the pig is similar to that encountered in 
man and suggests that the standard simple flush-cooling 
system which proves adequate in man for hepatocyte 
function is clearly not adequate to preserve the biliary 
epithelium intact, and that this damage may be the 
primary insult leading to epithelial necrosis and sub- 
sequent shedding. Whether this damage can be entirely 
prevented by biliary washout (2) is at present being 
studied. 
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An evaluation of ??Tc"-labelled HIDA in hepatobiliary 


scanning 


T. V. TAYLOR, M. D. SUMERLING, D. C. CARTER, 
G. P. McLOUGHLIN AND A. M. MILLER* 


SUMMARY 

93 Tc"-labelled HIDA administered intravenously is 
promptly taken up by the liver and excreted into the bile 
duct and gallbladder. In this study the use of this agent in 
hepatoscintigraphy was evaluated. Thirty patients with a 
variety of hepatobiliary pathology were studied. After an 
overnight fast 2 mCi of * Tc" HIDA were given intraven- 
ously and the patient was scanned continuously for 1 h. A 
rapid outline of the liver and biliary tract was usually 
obtained and the T, of the tracer in the blood stream was 
20 min. [n total obstructive jaundice, isotope was excreted 
through the renal tract without visualization of the liver. 
Hepatoscintigraphy was compared with conventional 
radiographs and ultrasonography in 19 patients present- 
ing as emergencies with suspected hepatobiliary disease 
and was found to be comparable to the latter modes of 
investigation. In the jaundiced patients hepato- 
scintigraphy was inferior to percutaneous transhepatic 
cholangiography and to ultrasonography. No adverse side 
effects have followed the use of the radiopharmaceutical. 


131] 


THE first agent used in hepatobiliary scanning was b 
I 


rose-bengal (1), but the beta emissions from the 
result in a relatively high radiation dose to bowel 
mucosa. !??] rose-bengal overcomes this limitation but 
is expensive and has a physical half-life of 13 h which 
makes it unsuitable for unscheduled emergency exami- 
nations. Technetium-labelled compounds are most 
suitable for scanning purposes having a short half-life 
(6 h), optimal range of energy emission for scanning 
(140 keV), absence of beta emission and ready avail- 
ability in all nuclear medicine departments. 


Tem labelled pyridoxylideneglutamate has been - 


shown to be a suitable substance in biliary scanning 
(2, 3). Wistow et al. (4) investigated the use of several 

°Tc™ imino diacetic acid (IDA) derivatives in the 
baboon. HIDA (N-(2,6 dimethyl phenylcarbamoyl- 
methyl) imino diacetic acid) and diethyl IDA had more 
rapid rates of clearance from the blood stream and a 
higher cumulative excretion in bile than any of the other 
radiopharmaceuticals. The most striking finding was 
the rapid accumulation of the IDA derivatives in the bile 
during the first 60 min of scanning. 

The present study reports a clinical experience with 
Tem HIDA hepatoscintigraphy in the evaluation of 
patients presenting as surgical emergencies with biliary 
tract disease and compares hepatobiliary scanning with 
conventional radiology and ultrasonography. 


Patients and methods 
Thirty individuals were investigated. Eight were jaundiced at 
the time of scanning: 19 non-jaundiced patients presented as 
surgical emergencies with suspected biliary tract disease; a 
further patient had recently undergone a right hepatic lobec- 
tomy following liver trauma. There were also 2 normal 
volunteers. 

In those patients who were jaundiced, ultrasonic scanning of 
the liver and biliary tract, and percutaneous transhepatic 


cholangiography with a Chiba needle (5) were also carried out. 
In the 19 non-jaundiced patients either oral cholecystography 
or intravenous cholangiography was performed and ultrasonic 
examinations were carried out in 14. All scintigrams, conven- 
tional radiographs and ultrasound images were reviewed bv 3 
radiologist (M.D. S.) without reference to the patient's history 
or to other relevant investigations. The definitive diagnostic 
endpoint on this group of patients was laparotomy and this was 
used as the baseline for ultimately determining the value of the 
various diagnostic techniques. 

9*?Tc" HIDA was prepared from a kit manufactured by 
Sorin (Italy) (product TCK-15). The radiochemical purity of 
five preparations was determined by thin layer chromato- 
graphy (TLC) at 30 min and 6 h after preparation, 30 min 
being the approximate time at which injection was made. 
Gelman ITLC/SA was used as the stationary phase and 2 per 
cent sodium chloride in water as the solvent (6). On this svstem, 
reduced unbound technetium, pertechnetate and ""Tc*-HIDA 
migrate with A, values of 0-0, 1-0 and 0-5 respectively. The 
distribution of radioactivity on the TLC plates was determined 
using a radiochromatogram scanner. 

After an overnight fast the patient was placed supine under à 
Nuclear Enterprises Mark V gamma camera with a diverging 
collimator, so that the field of view included the lower border of 
the heart, the liver, the gallbladder and part of the upper 
gastrointestinal tract. A 2-mCi dose of Te” HIDA was 
injected intravenously into one arm and serial blood samples 
were taken from a cannula in the other arm. A continuous 
recording from the gamma camera was made on magnetic tape 
for | hand on playback into a PDP12 computer the passage of 
activity through selected regions was followed. 


Results 

Sequential scans obtained in a normal subject at 5-min 
intervals up to 1 h are shown in Fig. 1. Within 5 min of 
the injection the liver had been outlined below the 
cardiac shadow and by the 10- and 15-min frames a 
much clearer hepatic image had been obtained. 
Excretion through the common bile duct was visible by 
10 min and duodenal filling could be seen after 25 min. 
On later frames radionuclide was present in the small 
bowel. The gallbladder was outlined at 33 min and the 
concentration of the radionuclide within it increased 
thereafter. 

Fig. 2 shows a non-jaundiced patient with acute 
cholecystitis and a non-functioning gallbladder on 
intravenous cholangiography. The intrahepatic ducts 
and bile duct were outlined but no radionuclide had 
entered the gallbladder. There was no impairment of 
uptake of radionuclide by the liver. 

In patients with total obstruction of the biliary tract 
no hepatic image was apparent, but excretion of the 
radiopharmaceutical through the urinary tract was seen 
from an early stage. 


* Departments of Clinical Surgery, Radiology, Medical 
Physics and Pharmacy, Edinburgh Royal Infirmary. 
Correspondence to: T. V. Taylor, Department of Cineal 
Surgery, Edinburgh Royal Infirmary. 
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Fig. 1. Sequential 5-min scan in a normal subject up to | h, 
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Fig. 3. The quantitative accumulation of radioactivity over 
the liver. The broken line shows clearance of the radio- 
pharmaceutical from the blood stream. 


lobectomy after trauma. The left lobe of the liver was 
outlined, and passing on the extreme right of the liver 
image the left hepatic duct was visible draining into the 
common bile duct. Also, duodenal filling was present at 
an early stage. The patient had normal liver bio- 
chemistry when this scan was carried out. 

The quantitative accumulation of radioactivity over 
the liver is shown in Fig. 3. In the normal subject 
there was an initial sharp rise in activity which reached a 
maximum at 20 min and decreased with the excretory 
phase to about 60 per cent of the maximum at 60 min. 
Clearance from the blood stream varied but in patients 
with normal liver biochemistry the mean time taken for 
the blood level to fall to half of the 10-min activity was 
22 3X: 2-5 (s.d.) min, whereas in patients with obstructive 
jaundice the range was from 46 to 200 min. 
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Fig. 2. Scan in a patient with a non-functioning gallbladder. 


Patients with obstructive jaundice 

Of 8 patients with progressive obstructive jaundice, 
scintigraphv revealed either very poor liver uptake with 
delayed excretion or no visualization. Ultrasonic scan- 
ning revealed dilated ducts in 6 patents, gallstones in 2 
subjects and a tumour in 2. The investigation was 
diagnostic in 4 and misleading in 2 cases (Table J). 


Table I: VALUE OF °°Tc™ HIDA SCANS, 
ULTRASOUND AND PERCUTANEOUS 
TRANSHEPATIC CHOLANGIOGRAPHY COMPARED 
IN 8 PATIENTS WITH OBSTRUCTIVE JAUNDICE 











Ultra- 
HIDA sound PTC 

Investigation revealed 

ducts 2 6 8 

stone 0 2 4 

presence of tumour 0 2 4 
Investigation considered 

helpful Confirm 6 8 

obstruction 

misleading 0 2 0 

diagnostic 0 4 8 
Table Il: VALUE OF °°Tc™ HIDA SCANS, 
ULTRASOUND AND CONVENTIONAL 
X-RAYS COMPARED IN 19 NON-JAUNDICED 
PATIENTS WITH SUSPECTED BILIARY TRACT 
DISEASE 

HIDA OC/IVC Ultrasound 

Helpful 16 17 9 
Misleading 3 2 5 
Stones seen 0 5 4 





OC, Operative cholangiography: IVC, intravenous 
cholangiography. 
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Fig. 4. Ultrasound (top left), hepatoscintigraphy (top right) and transhepatic 
cholangiography (below) in a patient with obstructive jaundice. 


Percutaneous transhepatic cholangiography provided 
an accurate diagnosis which was confirmed by lapa- 
rotomy in all 8 patients. Fig. 4 shows the results of the 
three investigations in one subject with total obstruction 
of the biliary tract. Hepatoscintigraphy showed very 
poor liver uptake, ultrasound revealed dilated intra- 
hepatic ducts and a dilated gallbladder but percu- 
taneous transhepatic cholangiography enabled a diag- 
nosis of carcinoma of the head of the pancreas to be 
made. 


Non-jaundiced patients 

In non-jaundiced patients presenting as surgical emer- 
gencies with suspected hepatobiliary disease the HIDA 
scan proved helpful in 16 and misleading in 3 (Table II). 
Gallstones in a functioning gallbladder could not be 
demonstrated but scintigraphy was useful in the diag- 
nosis of non-functioning gallbladder. Conventional 
radiology was helpful in 17 but misleading in 2 cases. In 
addition to determining the presence of a functioning 
gallbladder, gallstones could be seen in 5 patients. 
Ultrasound examination was carried out in 14 of these 
subjects; it proved helpful in 9 but misleading in 5. 
Gallstones were demonstrated in 4 patients. Thus, 
hepatoscintigraphy gave similar information to conven- 


tional radiology and proved superior to ultrasour 
this series. There were no adverse reactions to the use ol 
the radiopharmaceutical nor to intravenous cholat: 
giography and oral cholecystography. There were n 
side effects from the use of percutaneous transhepati 
cholangiography in this group of patients. 

Determination of radiochemical purity by TL‘ 
showed labelling in excess of 98-0 per cent at bot! 
30 min (98-7 + 0-6 per cent s.e. mean) and 6 h (99-2 +0 
per cent s.e. mean) after preparation. 


Discussion 

??Tc" diethyl IDA has been investigated in normal 
subjects and patients with various hepatobiliary di: 
turbances by Pauwels and his colleagues (7) and i 
patients with obstructive jaundice (8). Pauwels claimed 
that any acute or subacute disorder of the gallbladde: 
was clearly demonstrated by °°Tc™ diethyl IDA. I 
cases of asymptomatic cholelithiasis they observed 
delayed visualization of the gallbladder associated wit! 
decreased accumulation of the tracer. The intrahepati: 
bile ducts were never visualized when there was sever: 
hepatocellular damage or complete obstruction of th: 
biliary tree. Nielson (8) showed that some hepati: 
uptake of the agent was noted at serum alkalini 
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phosphatase levels of up to 1000 p/land serum bilirubin 
levels of up to 170 pmol/l. In the present study we have 
used dimethyl rather than diethyl IDA but Wistow (4) 
showed that the two substances were handled very 
similarly by the baboon liver; Ryan et al. (9) have also 
investigated °°Te™ HIDA in hepatobiliary imaging. 

|n investigating non-jaundiced patients with sus- 
pected hepatobiliary disease Te! HIDA scintigraphy 
is capable of outlining the functioning gallbladder. 
Those patients who had non-visualization of the 
gallbladder on biliary scanning were found ultimately 
to have gallbladder disease. However, conventional 
radiology was superior to hepatoscintigraphy in that 
gallstones were often revealed (Table II). 

In the jaundiced patients where cholecystography and 
intravenous cholangiography were not feasible, reduced 
liver uptake was demonstrated with ^*Tc" HIDA but in 
patients with obstructive jaundice hepatoscintigraphy 
was of no value in differentiating tumour from stone. 

A more useful role for isotope scanning might be in 
the differentiation of obstructive from hepatocellular 
jaundice. However, the development of the Chiba 
needle has in recent years improved both the success rate 
and the safety factors associated with percutaneous 
transhepatic cholangiography which in our experience 
has proved to be a most reliable, rewarding and safe 
form of investigation. Recent technological advances in 
ultrasound have also made an impact; this mode of 
investigation has become increasingly popular because 
itis non-invasive and may be easily repeated. In our own 
experience ultrasound was found to be misleading in a 
minority of cases. In a recent publication, Lees and his 
colleagues (10) recommended that ultrasound should be 
the first imaging investigation in patients with biliary or 
pancreatic disease. 

A good method of confirming the presence of 
gallstones in the surgical emergency is still required, 
particularly with increased interest in emergency chole- 
cystectomy. Hepatoscintigraphy has not provided the 
answer, and other new techniques such as infusion 
tomography (Urografin) and computerized axial 
tomography require full evaluation. 

In conclusion ??Tc™ HIDA can be used to outline the 
hepatobiliary system in man. It permits rapid visualiz- 
ation of the liver and biliary tract but is less valuable 
than percutaneous transhepatic cholangiography and 


ultrasound in the jaundiced patient. In the non- 
jaundiced patient with suspected biliary tract disease 
hepatoscintigraphy is capable of detecting the non- 
functioning gallbladder but the method is unsuccessful 
in identifying calculi. Although we consider ""Tc^ 
HIDA to be a safe radiopharmaceutical which has been 
free of side elfects, with the rapid evolution of ultra- 
sound, the acceptability of transhepatic cholangio- 
graphy with the Chiba needle and the advent of 
computerized axial tomography. its role is not as yet 
proved. 
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Bile bacteria in patients with benign bile duct stricture 
F. R. JACKAMAN, G. R. F. HILSON AND LORD SMITH OF MARLOWS* 


SUMMARY 

In a prospective study of 73 patients undergoing hepato- 
dochojejunostomy for benign bile duct stricture who were 
covered by antibacterial prophylaxis with gentamicin and 
cephalothin, bacteria were cultured from bile sampled at 
operation in 80 per cent of cases. Aerobic organisms were 
found in 50 cases (82 per cent) and anaerobic organisms in 
1l cases (18 per cent). Seventy-three per cent of the 
patients with postoperative septic complications had bile 
cultures positive for anaerobes at operation, and the same 
organisms were cultured from pus. All patients with 
anaerobes in the bile at some time in the perioperative 
period developed postoperative sepsis. Antibacterial 
prophylaxis with gentamicin and cephalothin, together 
with specific therapy with drugs effective against 
anaerobes when indicated, are recommended in the man- 
agement of these cases. 


MANY studies of bile bacteriology (1—7) have led to the 
conclusion that although the biliary tract does not 
harbour bacteria at most times in normal individuals, 
bacteria are present in the bile in one-third of cases of 
cholecystolithiasis. Bile is infected in between one-half 
and three-quarters of cases of choledocholithiasis with 
obstruction (1, 8, 9). The highest incidence of 
bacteribilia—80—100 per cent—4s reported in patients 
with benign traumatic strictures of the bile ducts 
(10, 11). 

The clinical complications in patients with biliary 
infections who undergo surgical operations include 
wound and operation-site sepsis and septicaemia 
(12, 13). These may be particularly serious in patients 
with bile duct stricture whose general condition may be 
poor from anaemia, malnutrition, hypoproteinaemia, 
electrolyte imbalance and bleeding tendency from re- 
peated surgical operations and impaired liver function 
(14). There is, therefore, a clear need for detailed 
bacteriology of the biliary tract in these cases to 
determine the aerobic and anaerobic bacterial species 
present so that appropriate antibacterial therapy can be 
given, although surgical treatment with drainage must 
be the main feature of their management. 

This prospective study of the bacteriology of the bile 
in patients with benign bile duct stricture was under- 
taken to determine the incidence of infection, the 
organisms responsible for it and the complications 
resulting from it. Particular attention was paid to 
anaerobic organisms. For comparison, patients under- 
going operation for biliary tract stone disease without 
stricture were similarly studied. 


Patients and methods 

Seventy-three consecutive patients undergoing surgical treat- 
ment for benign bile duct strictures were included in a 
prospective study. Operative damage at the time of previous 
cholecystectomy was responsible for 69 strictures. The others 
were due to hydatid disease (1 case), choledochal cyst (1 case) 
and blunt abdominal trauma (2 cases). All patients had 
undergone previous operation and attempts to treat the 
stricture. All operations were performed by one of us (Lord 


Smith of Marlow) using a hepatodochojejunostomy with the 
mucosal graft technique (15). 

All patients received antibiotic prophylaxis with gentarnicin 
80 mg 12 hourly and cephalothin | g 6 hourly i.v., starting the 
day before operation and continued for at least 8 days. 

A full description of the operative technique has already 
been published (10) but can be summarized as follows. The 
porta hepatis is exposed by freeing and mobilizing the hepatic 
flexure of the colon and the right lobe of the liver and dissecting 
the duodenum from the undersurface of the liver. The biliary 
tree is located through scar tissue by needle aspiration or by 
transecting the scar tissue in the hilum with a small scalpel 
blade until a trickle of bile is seen. A bacteriology swab of bile is 
taken at this stage. The opening in the scar tissue is then mcised 
and split. The intrahepatic ducts are probed using a Bakes 
4mm dilator and then the ducts are irrigated, Desiardins 
gallstone forceps are passed into the left hepatic duct as far as 
possible towards the anterior surface of the liver and pushed 
through the remaining liver substance. A latex rubber tube is 
grasped and drawn through the liver and out through the 
hepatic duct. A 30-cm Roux loop of jejunum is fashioned and 
the upper end is closed. The mucosal graft is fashioned by 
excision of a disc of seromuscular layer near the end of the loop. 
It consists of a protruding mucosal diverticulum with a smail 
central hole. 

Side holes are made in the latex rubber tube, which is then 
passed through the central hole of the mucosal graft and 
secured within the lumen of the jejunal loop with two catgut 
sutures. The tube is then pulled back through the liver, drawing 
the sleeve of jejunal mucosa up into the duct system. The tube is 
exteriorized through a stab wound on the anterior abdominal 
wall. Two or three sutures are used to anchor the jejunal loop to 
the scar tissue around the duct to prevent tension on the graft 
or loop postoperatively. Suction is then applied to the trans- 
hepatic tube for the first few days after operation, but later 
drainage is by gravity. After 3 or 4 days this tube 1s clamped 
except for twice daily irrigation, which continues for 3 months. 
After clinical and radiological reassessment the tube is 
withdrawn. 


Bacteriological methods 

Blood was taken for culture during any episode of cholangitis, 
either before or after operation and cultured in Robertson's 
meat medium under aerobic and anaerobic conditions. 

A sample of bile was obtained at the operation. A swab was 
taken and was immediately placed in Stuart’s transport 
medium and sent to the bacteriology laboratory, usually 
arriving within 30min. The specimens were cultured im- 
mediately by inoculation on to 10 per cent blood agar for 
aerobic and anaerobic incubation and on to MacConkey's 
agar. Anaerobic incubation was carried out in Mcintosh and 
Fildes jars using the Gaspak system (BBL, Maryland, USA. 

Bile from the transhepatic tube was cultured on alternate 
days after operation. Other appropriate samples for 
bacteriology—swabs of wounds, drainage sies and 
abscesses-—were cultured as indicated. When the transhepatc 
tube was removed a bile sample and the tube tip were cultured. 
For comparison with the patients with a bile duct stricture, 70 
patients undergoing operation for gallbladder and bile duct 
stones were studied using identical bacteriological methods. 
The operative specimens of gallbladder and bile duct bile were 
cultured. In these cases antibacterial prophylaxis was not used. 
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Results 

Patients with bile duct strictures 

Bacteriology of bile obtained at operation: Of the bile 
samples taken at operation on 76 occasions in 73 
patients, 15 (20 per cent) were sterile and 61 (80 per cent) 
were infected. Thirty-three patients came to operation 
without a Roux loop of jejunum having previously been 
used for hepatodochojejunostomy, and of these the bile 
was sterile in 9 (27 per cent) and infected in 24 (73 per 
cent). Forty patients had already had a Roux loop used 
as a biliary conduit, and of these the bile was sterile in 6 
(15 per cent) and infected in 39 (85 per cent). One 
hundred and fifteen positive bacterial cultures were 
isolated from operative specimens in 61 patients. 
Aerobic organisms (104) included Escherichia coli, 
klebsiella, Streptococcus faecalis, proteus and 
Pseudomonas aeruginosa. Anaerobic organisms (11) 
were Clostridium perfringens and Bacteroides fragilis. 
Although each organism was found slightly more 
frequently in cases where Roux loops were in place, the 
distribution of bacterial species between the two groups 
of patients is quite constant. Pure cultures of a single 
organism were obtained in 19 cases and mixed culture in 
40. A light growth (estimated at « 10^ organisms per 
plate) was found in only 6 cases. Growths were 
moderate (107-107 per plate) in 30 and heavy (> 10? 
organisms per plate) in 79 cases. Anaerobic organisms 
were isolated in 11 cases (15 per cent of the total): they 
only occurred in mixed culture and only in one case was 
E. coli not concurrently isolated. 

Subsequent state of infection in bile: All patients with a 
sterile operative specimen of bile subsequently de- 
veloped infected bile; this appeared between the second 
and fourteenth day after operation. All patients whose 
operative specimen of bile was infected continued to 
have infected bile until the time of discharge, usually 
after 2 or 3 weeks. In many cases different organisms 
appeared and between two and seven different species 
were isolated. A pattern of distribution similar to that of 
the primary isolates is seen. Final bacterial assessment 
of tube bile and tube tip at the time of removal was 
possible in 50 cases. In all of these cases the bile was 
infected. 


Septic complications: Forty-one patients gave a history 
of acute cholangitis before operation and positive blood 
cultures before operation or in the early postoperative 
period were obtained in 8 cases. The organisms re- 
sponsible were E. coli in 2, P. aeruginosa in 2, klebsiella 
in 1, B. fragilis in l, anaerobic streptococcus in | and 
alpha-haemolytic streptococcus in |. 

Postoperatively, the main infective complications 
were wound infection assessed using the criteria of 
Ljungqvist (16) and subphrenic abscess, the latter 
requiring surgical drainage in 6 patients. Of the 15 
patients with these complications, 11 (73 per cent) had 
had anaerobic organisms-—C. perfringens or B. fragilis 
or both—previously isolated from the operative bile 
specimen and the same organisms were later isolated 
from pus or wound swabs. All patients whose bile was 
infected with anaerobes at some time during the opera- 
tive period developed an infective complication. The 
association between sepsis and bacteribilia of aerobes, 
anaerobes and a mixture of both organisms is shown in 
Table 1. 

Infection related to the number of operations: Thirty- 
three patients came to operation without having had a 
previous hepatodochojejunostomy (although most of 
these patients had had two or more operations after 
their original cholecystectomy), and an infection rate of 
73 per cent was found. Of those having a revision of 
hepatodochojejunostomy, the infection rate was 82 per 
cent; after three hepatodochojeyunostomies the inci- 
dence was 80 per cent and after four, five and six 
operations the rate was 100 per cent in every case (Table 


IT). 


Cholelithiasis without stricture 

Seventy patients with biliary tract stones were studied. 
Bile samples were sterile in 48 (70 per cent) and there was 
infection in 22 (30 per cent). 

All the patients with infected bile had stones in the 
gallbladder: in 12 the gallbladder bile was infected but 
the bile duci bile was sterile. In 10, both the gallbladder 
and bile duct bile was infected. Eight of these patients 
had choledocholithiasis and in 2 the duct did not 
contain stones. 


Table t: RELATIONSHIP BETWEEN PURE AEROBIC AND MIXED AEROBIC AND ANAEROBIC 


BACTERIBILIA AND SEPTIC COMPLICATIONS* 
Bile duct strictures 


Infection in [Infection in 


bile taken bile taken at 
at op. and after op. 
Aerobes only 50 35 
Mixed aerobes 11 38 
and anaerobes 


Total 61 73 


* There were no cases of anaerobes in pure culture. 
* 


Septic complications 


Cholelithiasis 


Infection in 
bile taken 


Septic complications 


after op. at op. after op. 
0 19 4 
15 3 B 
15 22 7 


Table I: RELATIONSHIP BETWEEN BILE INFECTION AND THE NUMBER OF OPERATIONS PERFORMED 
Number of hepatodochojeyunostomies 


(——————————————————— UTE DO Tee? 





l 2 3 4 5 6 
Total 33 33 5 2 2 l 
Operative bile sterile 9 5 | ü Q 0 
Operative bile infected 24 (73%) 28 (84%) 4 (80%) 2 (100%) 2 (10094) 1 (100%) 


—————————————————————————————————————— 


A single bacterial species was found in 18 cases, mixed 
growth of two organisms being found in 2 cases. 
Twenty-six organisms were isolated: E. coli in 13, 
klebsiella in 4, Staphylococcus albus in 3, C. perfringens 
in 3, alpha-haemolytic streptococcus in 2 cases and an 
enterococcus in | case. 

Wound infection occurred in 7 cases, all of whom had 
infected bile at operation: the patients from whom C. 
perfringens was isolated were in this group. 


Discussion 

Our results show an incidence of biliary infection of 80 
per cent in patients with strictures when samples are 
taken directly from the biliary tract at operation and 
processed without delay in the laboratory. In patients 
with sterile bile at the first operation at this hospital 
there were no special features to account for the lack of 
infection in individual cases. Subsequent bile samples 
taken from the tube show a 100 per cent infection rate, 
usually arising within a few days of operation, and 
bacteribilia persisting as long as the tube remains in situ. 
Because of the presence of the tube, communicating 
directly with the jejunal lumen, these samples may be 
less significant than the operative ones. The figures are 
in line with most other published series. Wexler and 
Smith (10) reported infection in 82 per cent of operative 
samples in a previous series of bile duct strictures treated 
at St George’s Hospital. Maddocks et al. (11) found 80 
per cent of patients with bile duct obstruction were 
infected (due to benign stricture in 86 per cent of cases). 
Scott and Kahn (4) reported a 100 per cent incidence of 
infection in cases of bile duct stricture in a small series, 
while the figure quoted by Schonenfield (17) is 90 per 
cent. 

The relative incidence of aerobic bacteria found is 
similar to that seen by Wexler and Smith (10) in their 
group of patients, but by careful attention to specimen 
transport and cultural details in our study anaerobic 
organisms could be cultured from the bile. The species 
cultivated are among the least fastidious anaerobes. It is 
possible that immediate freezing of the bile specimens 
would increase the yield of anaerobes. Anaerobes 
account for 15 per cent of all organisms in this series. It 
has been shown that B. fragilis and other anaerobes can 
be isolated from the bile of patients with extrahepatic 
biliary tract disease (18), but the study included no cases 
of bile duct stricture. 

The importance of any organisms present in the bile 
in significant numbers is their contribution to infective 
complications (12, 13, 19). These complications almost 
certainly result from contamination of the operation site 
and the wound by infected bile. When wound infection 
or subphrenic abscess occurred in our patients, in 15 out 
of 73 cases (20 per cent), the organisms most often 
responsible were E. coli together with anaerobes, the 
latter having been present in 11 out of 15 operative bile 
specimens (73 per cent). Both organisms were isolated 
from bile and pus simultaneously. All patients whose 
bile contained anaerobes subsequently developed septic 
complications, and the reason for this may be that the 
antibiotic prophylaxis used throughout the study is 
effective against aerobes but not against anaerobes. 
With the isolation of increasing numbers of anaerobes it 
has become necessary to use specific drugs against them, 
and now prophylaxis against anaerobes is being con- 
sidered for routine use. 
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Although there is a trend towards an increase in the 
rate of infection in operative specimens of bile with the 
number of operations, it does not mean that there is any 
causal relationship between infection and recurrence of 
stricture. It would seem likely, however, that bacteribilia 
with repeated episodes of clinical cholangitis, often 
treated by prolonged antimicrobial therapy results not 
only in biliary cirrhosis and sepsis, but also comprom- 
ises the quality of the intrahepatic and proximal biliary 
system which contributes to the recurrence of stricture. 

It is generally agreed by surgeons with experience of 
treatment of bile duct strictures that some form of 
hepatodochojejunostomy gives the best results 
(15, 20-24). The upper jejunal contents are sterile in 
one-third of normal individuals (25) and anaerobic 
bacteria are absent (26) so a Roux-en- Y loop is a 
suitable conduit from both surgical and bacteriological 
aspects. 

The presumed source of origin of bile bacteria in our 
cases is the gut from whence the organisms are trans- 
ported in the portal venous system. Evidence to support 
this comes from studies of the bacteriology of portal 
vein blood in patients undergoing laparotomy (27, 28). 
The presence of a latex tube splinting the anastomosis 
and supporting the mucosal graft has obvious technical 
advantages, but the presence of tubes in this and similar 
situations, the urinary tract for example, often per- 
petuates infection. As a compromise, we suggest trans- 
hepatic intubation as described, and antibacterial 
therapy while the tube remains in situ. 
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The present clinical evidence suggests that optimum results 
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weight daily, either as a single night time dose or in divided 
doses. 
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CHENDOL should not be administered to patients with 
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colon, 


CHENDOL is generally well tolerated, the only side effects 
reported to date are diarrhoea and pruritus. 


it has been found that after a slight reduction in dose for a 
few days, diarrhoea ceases and the dose can then gradually 
be increased to the former level, The clinician’s discretion 
should be applied to the necessity. in individual cases, for 
laboratory monitoring, 


Each CHENDOL capsule contains 125 mg chenodeoxy- 
cholic acid. 


Available in securitainers of 
100 capsules-N.H.S. cost £16.20 per pack 
500 capsules-N.H.S. cost £78.00 per pack 
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NEW OP-SITE SKIN CLOSURE. 
AN OUTSTANDINGLY SIMPLE, 
NON-INVASIVE TECHNIQUE. 


Op-Site Skin Closures represent a major new advance in employed, greatly enhances the final cosmetic effect. 
surgical wound closure and have been designed to produce Removal is painless - relieving patients, particularly children, 
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Occipital 'sebaceous cysts'—a trap for the unwary 
RICHARD H. LYE AND JOHN D. PICKARD* 


SUMMARY 

The risk of delayed intracranial abscess formation follow- 
ing excision of an occipital dermal sinus or cyst is 
illustrated by three recent cases. Once suspected, pos- 
terior fossa epidermoid and dermoid cysts are readily 
diagnosed by CT scanning. 


POSTERIOR fossa epidermoid and dermoid cysts may 
be associated with an occipital dermal sinus or cyst. 
This important association may be overlooked, as 
demonstrated by three recent cases. 


Case reports 

Case I: A. R. (born 13.8.77) had an infected occipital dermoid 
cyst drained and excised when 6 months old. A skull X-ray 
demonstrated a midline occipital bony defect (Fig.1a) but air 


Case 2: E. M. (born 24.4.74) had an occipital ‘sebaceous ' 
excised when 2 years old. Eighteen months later the woun 
became infected and was excised. Three months later the b 
was readmitted with intermittent headaches, vomiting, drow 
ness and unsteadiness of gait. He was pyrexial and irrital 
with bilateral papilloedema and ataxia. A skull X-ray ( Fig.2a 
revealed in retrospect a radiolucent area in the occiput. A ( 
scan revealed hydrocephalus and a cystic lesion in the posteri 
fossa (Fig. 2b). At operation there was a defect in the occip 
deep to the previous scar through which a sinus extended to 
intradural cyst which was excised. Histology revealed squai 
ous epithelium, hair follicles, sebaceous glands, erector p 
muscles, sweat glands, adipose tissue and a chronic infla: 
matory infiltrate. Culture of the contents yielded Escherichi 
coli and Bacteroides fragilis. Postoperatively, a posterior fossa 
abscess required excision and his hydrocephalus was shunte: 
but he made a good recovery. 

Case 3: An occipital ‘pyogenic granuloma’ was excised fro 
L. H. (born 10.5.71) when she was 4 years old. She was referre: 





b 


Fig.1. Case 1. a, Skull X-ray demonstrating occipital defect (arrowed). b, CT taken after iodide enhancement. The sku 


defect is arrowed. 


encephalography was normal. Although the wound healed 
satisfactorily, the infant was referred for investigation of a 
slight head tilt. There were no other neurological abnor- 
malities. CT scan at the age of one year showed a mass, 
enhancing with iodide, anterior to the bony defect, extending to 
the left of the midline (Fig. 15). An intradural epidermoid cyst 
(18 x 8 mm) and its subcutaneous fibrovascular stalk (15 mm 
long x 7 mm in diameter) was excised through a posterior 
fossa craniectomy. The cyst contained pus from which 
Staphylococcus aureus was cultured. At the pole opposite the 
stalk the capsule had ruptured producing a cerebellar abscess. 
The child made a successful recovery. 


following two attacks of possible meningitis and a CT scar 
demonstrated a posterior fossa mass and hydrocephalus 
Exploration revealed a dermoid cyst which had ruptured anc 
subtotal removal was all that was achieved because the cyst was 
attached to the floor of the fourth ventricle. Staphylococcu 


aureus was Cultured from the cyst contents. The child 
cumbed 2 days postoperatively from meningitis 





* Department of Neurosurgery, Institute of Neurologica 
Sciences, Southern General Hospital, Glasgow G51 4TI 
Correspondence to: J. D. Pickard. 


334 R. H. Lye and J. D. Pickard 





a 
Fig. 2. Case 2. 


Discussion 

Dermoid and epidermoid cysts arise as a result of 
incomplete separation of the neuro-ectoderm from the 
superficial ectoderm with displacement of ectodermal 
elements along their lines of fusion during development. 
Posterior fossa cysts may produce hydrocephalus either 
by obstructing the fourth ventricle or as a result of 
chemical meningitis. Infection of the cyst may originate 
either by a sinus communicating with the skin or by 
haematogenous spread from a distant focus (1, 2). 

A skull X-ray may show a bony defect that can be 
easily missed if obliquely placed (Case 2). CT scanning 
is simple and more reliable than encephalography 
(Case 1). 

A direct connection between a cutaneous dimple, 
sinus or scalp dermoid or epidermoid cyst overlying the 
occiput and a posterior fossa cyst is well documented in 
the specialist literature (1, 2) but is largely ignored by 
standard general surgical texts (3, 4). CT scanning of 
midline occipital ‘sebaceous cysts’ should be performed 
prior to excision, before the late signs of drowsiness, 
papilloedema, ataxia and meningitis appear. 


b 
a, Skull X-ray demonstrating occipital defect (arrowed). b, CT scan taken after iodide enhancement. 


Acknowledgements 
We wish to thank Mr G. Teasdale and Mr T. A. H. Hide for 
encouragement and advice. 


References 

l. LOGUE V. and TILL K.: Posterior fossa dermoid cysts with 
special reference to intracranial infection. J. Neurol. 
Neurosurg. Psychiat. 1952; 15: 1-12. 

2. OHTA T., KAJIKAWA H. and TAKEUCHI J.: Congenital 
tumours of the brain. In: VINKEN P. J. and BRUYN G. W. 
(ed.: Handbook of Clinical Neurology. Amsterdam: 
North-Holland, 1977: 31 (Pt II), p.6l. 

3. RAINS A. J. H. and RITCHIE H. D.: The head (scalp, skull and 
brain). In: RAINS A. J. H. and RITCHIE H. D. (ed.): Bailey and 
Love's Short Practice of Surgery, 16th ed. London: Lewis, 
1975: 382. 

4. RINTOUL R. F.: Operations on the skin and subcutaneous 
tissues. In: FARQUHARSON E. L. and RINTOUL R. F.: Textbook 
of Operative Surgery, 5th ed. Edinburgh: Churchill 
Livingstone, 1972: 10. 


Paper accepted 17 August 1979. 


Br. J. Surg. Vol. 67 (1980) 335—336 Printed in Great Britain 


Incisional hernia repair: a mechanical approach 


T. P. N. JENKINS* 


SUMMARY 

Fifty incisional hernias were managed by excision of all 
scar tissue and approximation of the abdominal wall using 
continuous doubled nylon inserted with a generous suture 
length : wound length ratio. There were no major recur- 
rences and only 4 minor ones. The method is theoretically 
sound and should be more widely used. 


RECURRENCE rates of up to 20 per cent after incisional 
hernia repair continue to trouble many surgeons (1-4). 
The recurrence is usually attributed to haematoma in 
the wound with the associated high risk of wound 
infection. In fact every failure of repair is from a 
recurrence of deep wound disruption. This can only 
result from one of four mechanical failures— suture 
breakage, knot failure, protrusion of abdominal con- 
tents through too large a stitch interval or, and by far the 
most important, intact sutures cutting out from the 
tissues. The first three factors can be prevented by using 
strong non-absorbable sutures, by careful attention to 
making fail-proof knots and by using a small enough 
stitch interval. To stop a suture from cutting out it is 
essential that the suture length used must be sufficient to 
allow the surgeon to take large tissue bites which do not 
compress the tissues and cause necrosis. Only then can 
the repair resist the early disruptive forces in the wound. 
In closure of the ordinary abdominal incision it has been 
shown that to obtain such wound 'stability', a ratio of 
suture length to wound length of not less than 4 : 1 i$ 
needed. By the use of such a technique, the incidence of 
evisceration as a consequence of sutures cutting out has 
been reduced to ] in 1500 vertical wounds (5) and the 
incidence of incisional hernia to less than 2 per cent 
(6). 

To repair an incisional hernia all scar tissue-—which is 
weak and inadequate—should be excised. The resulting 
gap means that the tension at the suture- tissue face is 
greater than in an ordinary incision and the risk of 
sutures cutting out of the tissues is consequently higher. 
The full thickness of the abdominal wall must be re- 
approximated and then held, splinted by sutures, until 
healing is complete. This requires a massive hold on the 
tissues by sutures whose strength remains unaffected by 
infecuon involving the wound. Clearly, if the hold is 
inadequate the sutures will cut out, resulting in deep 
wound disruption which presents as a haematoma in the 
wound. 


Method 

Double strand monofilament nylon (3-5 m available from 
Ethicon UK) has been used throughout. The double strands 
are tied to each other along the course of the wound as a 
continuous stitch using knots with three double throws. Only 
the last throw of each knot is pulled tightly and the tails are 
then cut flush with the knot. Asa result, sinuses have not been a 
problem. 

In a usual case two lengths are used, one alternating with the 
other so as to produce stitch intervals of no more than 0-5 cm. 
The bites in the abdominal wall are taken 2-5 cm from the edges 
to be sutured. A further supporting stitch in the external 


oblique may also be inserted. Very large quantities of 
material---up to forty-four times the length of the wound-—are 
ultimately inserted. Subcutaneous drainage is used. 


Results 

Fifty patients have had incisional hernia repair by this 
technique in years 1948-78. There have been no major 
recurrences but single, small finger-like protrusions 
through the repair occurred in 4 patients. These were 
easily corrected as a second, minor operation in which 
the protrusion was mobilized and returned to the 
abdominal cavity. The defect in the aponeurosis was 
closed by a very closely meshed nylon darn. 

Five of the hernias occurred in patients originally 
operated upon by the author and his associates. In two, 
knot failure had occurred and in the remaining three the 
suture length was deficient, the ratio being only 2: 1. 


Discussion 

There is no reason why haematoma from arterial or 
venous bleeding should be any more common after 
incisional hernia repair than after normal incision 
closure, and this reason for recurrence can be rejected. 
However, because of the very much higher tension at the 
suture-tissue face there is every reason why sutures 
should cut out from tissues in incisional hernia repairs if 
the suture length is inadequate and the tissue bites too 
few and too small. The method described eliminates 
these factors. 

In addition, the loose stitch pattern allows free 
drainage through the repair without impairing the tissue 
splintage, thus minimizing the destructive effect on the 
tissues of any ensuing infective complication. Finally, 
postoperative distension of the abdomen threatens deep 
wound dehiscence by causing the wound to lengthen, 
thus raising the tension between the sutures and tissues. 
By using the same technique as that applied to primary 
abdominal wall closure (5) it can be shown that the 
tension after this type of repair increases by only 2 per 
cent when the length of the wound increases by as much 
as 50 per cent from abdominal distension. 

If the size of the defect in the abdominal wall makes 
this type of closure possible, the method described is 
superior both in theory and practice to the insertion of à 
prosthesis, which is associated with high recurrence 
rates (7, 8). 
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Penetrating injuries of the popliteal vein: a report on 34 


cases 


M. J. G. O'REILLY, J. M. HOOD, R. H. LIVINGSTON AND J. W.S. IRWIN* 


SUMMARY 

The results of treatment in 34 cases of penetrating injury 
to the popliteal vein are presented. In 26 cases there was 
associated damage to the popliteal artery. Satisfactory 
venous repair by lateral suture was achieved in 11 of 12 
limbs. Autogenous vein grafts were used to repair the 
damaged popliteal vein in 10 limbs. In 4 the saphenous 
vein was anastomosed directly to the popliteal vein; in 6 
cases it was used as a wide-bored panel or compilation 
graft. Three popliteal veins were ligated. Major post- 
operative limb oedema and chronic venous insufficiency 
were not a problem in those cases where the veins were 
repaired. Fasciotomy was performed in 19 of the 34 cases 
of venous injury. In 12 of these cases fasciotomy, 
performed as part of the original operation to repair the 
vascular injury, led to an excellent clinical result. 


THE commonest variety of vascular trauma seen by 
surgeons in Northern Ireland, caused by a penetrating 
wound, involves the popliteal vessels. We have pre- 
viously reported the results of our management of 49 
cases of popliteal artery damage (1); in 26 (52 per cent) 
there was associated venous injury. The importance of 
the popliteal vein in determining limb survival when 
there is associated arterial damage has been stressed by 
McNamara (2) and Rich (3). They reported a reduction 
in the incidence and severity of limb oedema and 
chronic venous insufficiency in those cases of popliteal 
injury in which the vein was repaired. Sullivan (4) 
emphasized the importance of attempting venous repair 
whenever it was possible and restated the view of 
Kinmonth (5), who felt that venous continuity should be 
restored by immediate reparative surgery wherever 
possible. 

Our series of patients differs considerably from those 
previously reported, as low velocity bullets were the 
cause of the wound, which was not associated with 
severe soft tissue injury. The damaged popliteal vein, 
unlike the artery, can often be repaired by lateral suture, 
but when there is an extensive defect, the contralateral 
saphenous vein can be used as a source of autogenous 
vein tissue (6). A major problem is disparity in the size of 
the host vein and the graft vein. In spite of Tachakra's 
(7) reported success using prosthetic material, we have 
preferred to fashion a panel or compilation graft in such 
cases (8). 


Patients and methods 

Injuries arising as a consequence of civilian disturbances in 
Northern Ireland have resulted in 34 patients having 36 
operative procedures performed on their popliteal veins; 26 of 
these patients had associated damage to the popliteal artery. 
Bullets were responsible for 29 injuries and shrapnel 5. The vast 
majority of the bullet injuries were caused by low velocity 
weapons, resulting in limited soft tissue injury. Irrespective of 
the apparent missile track, all these patients had a formal 
exploration, through a curved posterior incision, in the pop- 
liteal fossa. Indications for exploration of the fossa were: 
obvious arterial injury (23 cases); popliteal space haematoma 
(28 cases); copious venous bleeding (20 cases). 


Table I: TYPES OF VENOUS INJURY FOUND AT 
EXPLORATION OF THE POPLITEAL VEIN 


Number Su 
Vein thrombosed 3 EK 
Vein lacerated* i3 AR 
Vein incompletely divided 6 17-6 
Vein completely divided i2 3g 


* Defined as damage to less than 30 per cent of 
circumference. 


Table H: INITIAL METHOD OF VENOUS REPAIR 


Number n 
Lateral suture* [2 33 
Panel graft 6 [7-4 
Vein patch 6 17.5 
Vein graft 4 it 
End-to-end anastomosis 3 Gi 
Ligation 3 90 


* The popliteal vein, unlike the artery, is particularly suited 
to repair by lateral suture. 


All patients were operated on within 8 h of injury-—90 per 
cent having operation within 3 h. The types of venous iniurv 
found at operation are described in Table /. Only 12 veins were 
completly divided. Venograms were not performed preopers- 
MA Arteriography was performed when clinically indicated 
(9). 


Operative management 

The different methods of venous repair are listed in Tubie I. 
Significant is the high incidence of successful repair of the 
popliteal vein by lateral suture compared with the poor results 
obtained when the artery is so repaired (1, 6). When autogen- 
ous tissue was required for the graft, the contralateral saphen- 
ous vein was used by choice, as the ipsilateral saphenous vein 
may be the only source of venous drainage of the limb should 
the repair fail (10). Whilst single segments of vein grafts and 
vein patches were utilized in 10 cases, in 6 the only way to 
achieve non-turbulent flow was to construct a pane! or 
compilation graft (8). Construction of such a graft added little 
to the overall operating time. Because of the prone position of 
the patient, access to the contralateral saphenous vein is onlv 
obtained readily at ankle level without having to move the 
patient. The technique required to construct a panel graft is 
described in Fig 1. The anastomoses were performed with the 
utmost gentleness, care being taken to avoid "purse stringing 
by not following through with the suture material firmly. 
Gentle apposition of graft and host veins was all that was 
required as haemostasis was achieved with the minimum of 
pressure. 

Repair by resection and end-to-end anastomosis could only 
be performed in 3 cases as in the other cases the suture line 
would have been placed under too much tension leading to 
possible thrombus formation or breakdown of the anasto- 
moses. Ligation of the popliteal vein could not be avoided in 3 
* Royal Victoria Hospital, Belfast. 
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Fig. 1. Step 1, the long saphenous vein from the contra- 
lateral ankle is removed and divided longitudinally. Step 2, 
the vein is then divided transversely. Step 3, the two halves 
of vein are placed side by side, pinned to a teak board and 
sutured with 6/0 polypropylene. Step 4, a No. Chig 
catheter is placed along the middle of the vein segments and 
the sides of the graft are sutured over the catheter. 


Table Hl: FASCIOTOMY IN VENOUS TRAUMA 
Venous Arterial and 
injury only venous injury 


Number 5/8 14/26 
Time 
Immediate 4 8 
Late ] 6 
Limb i 
Good 5 7 
Failed 4 
Amputated 3 





cases because the injury was situated distally, close to the origin 
of the popliteal vein, deep in the calf muscles. 


Anticoagulation 

Systemic anticoagulation (5000 Lu. heparin i.v. during oper- 
ation) was instituted early in the series. Now heparin is used 
locally by infusion through a fine plastic catheter in 40 mi 





Fig. 2. P, Peroneal muscle compartments; E, extensor group of 
muscles; DF. deep flexors of calf; F, gastrocnemius/soleus 
group of muscles. Arrows indicate site of skin incisions. The 
dotted line represents the myofascial sheath concerning the calf 
muscles. 

aliquots of a heparinized saline solution (5000 Lu. of 
heparin/250 ml saline) into the vein proximally and distally. 
Bleeding from the anastomoses has not been a problem using 
this technique and, provided the principles of delayed primary 
suture are rigidly observed (11), haematoma formation has not 
been a problem. 


Fasciotomy 

Fasciotomy was performed in 5 of the 8 cases in whom the 
popliteal vein alone was damaged. Of the 26 cases that had 
both arteria! and venous injury, a fasciotomy was done in 14 
(Table HT). AM the patients with venous injury alone had a 
satisfactory postoperative course. Fourteen patients sustained 
both arteria! and venous injury; 7 of the 8 patients who had an 
immediate fasciotomy progressed well. Three of the remaining 
6 patients had a leg amputated. The remaining 4 patients with 
failed limbs are mobile. A failed limb is defined as a limb which, 
in spite of an apparently successful arterial reconstruction, 
exhibits extensive myonecrosis and nerve damage. The nerve 
damage may follow as a direct result of the injury or arise 
secondary :o acute vascular insufficiency in the immediate 
postoperative phase. Three patients with venous injury alone 
who did nct have a formal fasciotomy exhibited no signs of 
venous hypertension in the early postoperative period. The 
techniques of venous repair in these cases are panel graft (2 
cases) and resection and end-to-end anastomosis (1 case). In 
none of these cases was there associated arterial injury, Of the 
[2 patients with both arterial and venous injury, and who did 
not have a fasciotomy, the results of reconstructive surgery 
were good whilst in hospital. Venous repair in these cases was 
either by lateral suture (7 = 7) or venoplasty (7 5), the 
venous injury being of a less severe nature. Indications for 
fasciotomy were: delay in achieving satisfactory vascular 
repair: bony injury and either arterial and venous injury or 
venous injury alone; venous injury alone. 

The tecbnique of fasciotomy employed resulted in de- 
compression of the three muscular compartments of the leg. It 
was performed through a series of small skin incisions deep- 
ened down to and through the investing fascia, along the 
length of the leg. This resulted in decompression of the 
compartments as shown in Fig. 2. Through these incisions the 
dissecting scissors could be passed up and down the calf, deep 
to the skin, superficial to the muscles thus dividing only fascia 
deep to skia. 


Results 

The sequelae to venous repair are shown in Table IV. 
Thirty-six procedures were performed on 34 cases of 
venous injury. Ín one case the vein was initially 
repaired by resection. and end-to-end anastomosis. 
Subsequently, a vein graft had to be inserted after the 


Table IV: SEQUELAE TO ALL VENOUS REPAIRS 


Associated 

arterial Result 
Type of repair No.* injury S F A 
Lateral 12 11 9 It 2 
suture 
Panel 6 3 6 — — 
graft 
Vein 5T 3 2 1 | 
graft 
Vein 71 6 6 — = 
patch 
End-to-end 3 2 | l l 
anastomosis 
Ligation 3 l — 2 | 


* Thirty-six venous repairs were carried out in 34 patients. 
t Ultimately coming to amputation at 15 months. 

t Carried out as a secondary procedure. 

S, Success; F, failure; A, amputation. 


initial repair thrombosed. Another repair, initially by 
lateral suture, also thrombosed and was revised by 
inserting a vein patch. Twenty-four of these 34 cases of 
venous injury were considered to have an excellent 
postoperative result. This was believed to be due to the 
efforts made to repair the vein rather than ligate it. Thus 
use of the panel or compilation graft in 6 cases is of 
importance as a means of repairing the wide popliteal 
vein because these patients had a good clinical result. 

The frequency of associated arterial injury is de- 
scribed in Table IV. Arterial injury was present in all 
cases in which the limb had to be amputated, or in which 
the repair was considered to have failed. However, in 
only one case, that in which the leg had to be amputated 
15 months after injury, could it be said that the arterial 
injury was principally responsible for amputation, as in 
the other cases the arterial repair was patent at the time 
of amputation. 

Postoperatively, limb oedema and venous congestion 
were minimal following venous repair. Even those limbs 
with extensive soft tissue injury progressed well after 
repair. In the 3 limbs in which the vein was ligated and in 
the limbs in which the repair thrombosed, venous 
engorgement and limb oedema were rapid and exten- 
sive, confirming previous reports (4). No episode of 
pulmonary embolism occurred after the insertion of a 
vein graft. Possible early graft failure was avoided by 
attention to detail when suturing these grafts in 
position, by the local use of heparin and by the intra- 
operative use of low molecular weight dextran. 


Discussion 
The experimental work of Hobson and his colleagues 
(12) has confirmed the clinical impression that ligation 
of a major limb vein is detrimental to that limb, both in 
the long term and the short term (13). Both Rich (14) 
and Sullivan (4) have described limbs becoming is- 
chaemic in spite of successful arterial repair. This has 
provided the stimulus to attempt repair of all major 
peripheral venous injuries. We feel that our experience 
confirms McNamara's opinion (2) that venous repair is 
a major factor in lowering the amputation rate and the 
incidence of venous insufficiency in those patients with 
popliteal vascular trauma. 

The role of fasciotomy in the management of patients 
with vascular trauma has been controversial (15). In the 
past fasciotomy was often incomplete and frequently 
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performed too late. The failure to restore peripheral 
tissue perfusion, or the development of infected fas- 
ciotomy wounds, raised doubts as io the effectiveness of 
this procedure. For the indications described, fas- 
ciotomy should be performed at the time of vessel 
repair. The 4 failed limbs in this series all had palpable 
peripheral pulses, yet exhibited extensive myonecrosis 
or foot drop. Fasciotomy should not be considered a 
minor surgical procedure, as the sural nerve and the 
short saphenous vein posteriorly and the lateral pero- 
neal nerve, or more likely the musculocutaneous nerve, 
laterally may be damaged whilst dividing the fascia. 
Furthermore, it is of importance to note that it is the 
fascial sheath, not the skin, which is the most important 
constricting force applied to the muscle. Much mor- 
bidity results if the skin also is divided. 

Those critics of repair of major peripheral venous 
trauma often compare the effect of à major venous 
ligation on the peripheral circulation to the manner 
in which a deep vein thrombosis affects the venous 
drainage of the limb. What must be emphasized is that 
the occlusive effect of a deep vein thrombosis is often 
gradual, allowing time for neighbouring collaterals io 
develop. No such time is available following venous 
ligation. Should the patient overcome the acute effects 
of major venous ligation, the long term result is 
frequently poor, the limb illustrating well the signs of 
chronic venous insufficiency (4). Furthermore, Hobson 
(12) has demonstrated in the animal model a fall in 
arterial blood flow to the affected limb following venous 
ligation, perhaps accentuating an already existing is- 
chaemic state. 

The use of the panel or compilation graft has not been 
widely described as a possible technique for the repair of 
large diameter defects in the vascular tree. By using this 
graft, no obstruction is produced to the flow of blood 
across the defect site as would occur with the narrower 
single segment vein graft. Further, as the radius of the 
new graft is twice that of the single segment graft, the 
flow rate through the panel graft is increased (16). More 
important, the resistance to venous return from the 
periphery is much less than it would be if a narrower 
segment of vein were used as a graft. Thus, in the early 
postoperative phase, when a multiplicity of systemic 
factors may be affecting the nutritive blood flow to the 
extremity, the surgeon can be sure that the pressure on 
the venous side of the capillary bed is low enough 1o 
allow adequate tissue perfusion. 
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Irradiation injury to large arteries 
M. J. BUTLER, R. H. S. LANE AND J. H. H. WEBSTER* 


SUMMARY 
Four cases of irradiation injury to large arteries are 


presented and the literature is reviewed. Three patterns of 


injury have emerged. 
l. Intimal damage resulting in mural thrombosis pre- 
senting within 5 years of irradiation. 


2. Fibrotic occlusion presenting within 10 years of 


injury. 

3. A predisposition to the development of atheroma 
together with periarterial fibrosis associated with a latent 
interval of 20 or more years. 

The treatment of choice is a bypass procedure of the 
arterial lesion. 


IN their textbook on vascular surgery, Kinmonth, Rob 
and Simeone (1) report the clinical observation that 
'arteriosclerotic occlusion’ of major arteries is occasion- 
ally seen as an apparent sequel to ‘a heavy dose of 
irradiation’. During the past 20 years sporadic cases 
have been reported, but it is clear that this complication 
of radiotherapy remains a rare event. The present paper 
describes four further cases of this phenomenon seen in 
the Wessex region in the past year, and reviews the 
previous publications. 


Case reports 

Case I: In March 1975 a 46-year-old woman had a right simple 
mastectomy for carcinoma (T; N, M) followed by radio- 
therapy. She remained well until March 1977 when she 
developed paraesthesiae in the right thumb which later in- 
volved the other fingers of the right hand. No wasting or 
weakness was detected. Excessive fibrosis was present in the 
axilla and upper anterior chest wall including the supra- 
clavicular fossa. A chest X-ray revealed fractures of the right 
third, fourth and fifth ribs in the axillary line with increased 
pleural shadowing at the right apex. These changes were 
attributed to radiotherapy. Neither a cervical rib nor evidence 
of metastases was seen and a bone scan was normal. In June 
1977 she developed splinter haemorrhages under the nails of 
the right fingers and 3 weeks later the tips of all the fingers of the 
right hand became blue, painful and tender. There was no 
pulsation or bruit over the right subclavian artery and the 
radial pulse was only just discernible. The blood pressure in the 
right arm was 110/90 and in the left arm 135/90. An arch 
aortogram (Fig. 1) revealed stenosis in the third part of the 
right axillary artery with some post-stenotic dilatation. Initial 
treatment with dipyrimadole was unsuccessful. The condition 
of her hand deteriorated and she was treated with anticoagu- 
lants. In October 1977 she had a saphenous vein bypass graft 
from the left subclavian artery to the right brachial artery, the 
latter being ligated above the anastomosis to prevent further 
embolization. The circulation was restored to the right hand 
and she had a good radial pulse. 

Case 2: In September 1974 a 62-year-old woman had a right 
simple mastectomy for carcinoma (T; N, M,) followed by 
radiotherapy. Right apical pulmonary fibrosis was noted in 
January 1975 and distal skeletal metastases were diagnosed in 
April 1976, requiring palliative irradiation (remote from 
operative site) and hormone manipulation. 

In September 1977 the patient presented with a 6-day history 
of pain and paraesthesiae of the right hand and cyanotic 
discoloration of the distal half of the third, fourth and fifth 
fingers. On examination the subclavian pulse was normal, the 
axillary pulse weak with a harsh systolic bruit and all pulses 








Fig. 1. Arch aortogram showing stenosis in the third part 
of the right axillary artery with some post-stenotic 
dilatation (Case 1). 


absent below this. X-rays of the thoracic inlet showed no 
cervical rib, although evidence of metastases within cervical 
vertebrae and left ribs was present. Because of the advanced 
state of the underlying carcinoma and the absence of rest pain, 
conservative treatment with dipyrimadole was instituted. No 
further deterioration in the arm occurred, but the patient died 3 
weeks later. Autopsy was not performed. 

Case 3: In 1948 a 21-year-old man developed ankylosing 
spondylitis. Between November 1950 and January 1953 he 
received courses of irradiation to a number of skeletal sites 

In 1963 he had a left orchidectomy for a mixed teratoma and 
seminoma. A lymphangiogram revealed nodal metastases in 
the pelvis and he received a radical course of radiotherapy to 
the pelvis and para-aortic regions. In 1965 he developed 
abdominal colic and diarrhoea which was diagnosed as 
radiation colitis and treated symptomatically. In 1968 he 
developed weakness of both legs and a urinary sphincter 
disturbance which was diagnosed, after investigation, as being 
due to a radiation myelopathy. In 1972 he had a bladder neck 
resection for radiation fibrosis. Between 1968 and 1973 he had 
recurrent episodes of pyrexia, malaise and intestinal obstruc- 
tion culminating in an extensive ileal resection for advanced 
radiation enteritis confirmed by histology. Between 1973 and 
1977 he was generally well except for periodic bouts of 
diarrhoea and persistent lymphoedema of the right leg. 

In 1977 he developed intermittent claudication in the left 
thigh and leg which progressed rapidly such that by January 
1978 he could only walk 10 m. No pulses were palpable in the 
left leg and early ischaemic changes were present in the toes of 
the left foot. A translumbar aortogram (Fig. 2) revealed 
occlusion at the bifurcation of the left common iliac artery. The 
remainder of the arterial tree appeared normal. At operation in 
February 1978 dense fibrosis was noted around the bifurcation 
of the left common iliac artery and the proximal external iliac 
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Fig. 2. Translumbar aortogram showing marked occlusion 
at the bifurcation of the left common iliac artery (Case 3). 


artery which was quite inpenetrable. The left ureter was partly 
obstructed and was freed. The artery above and below the 
stenotic segment was entirely normal and in particular quite 
free from atheroma. An 8-mm knitted Dacron graft was 
inserted from the left common iliac artery to the left common 
femoral artery with restoration of a normal circulation in the 
left leg. 

Case 4: In November 1946 a 36-year-old woman had a left 
radical mastectomy for carcinoma followed by radiotherapy 
after which she developed left apical pulmonary fibrosis and 
severe skin changes which required plastic surgery in 1972. 

In October 1977 she presented with myxoedema and was 
incidentally found to have a slightly clawed left hand with 
anaesthesia over the dorsal aspect. No pulses were palpable in 
the left arm and she had a loud bruit in both the supra- and 
infraclavicular fossas on that side. 

In June 1978 she burnt the tip of the left index finger, which 
rapidly progressed to dry gangrene. Persistent pain in the hand 
and arm became unbearable without strong analgesia. Again 
no pulses were palpable in the left arm and the hand was now 
more contracted than 9 months previously and quite useless. 
The forearm was amputated 8 cm above the wrist. 


Discussion 

While the late effects of irradiation upon small blood 
vessels have long been recognized, the first report of 
irradiation damage to a large artery was from Thomas 
and Forbus in 1959 (2), when full-thickness changes in 
the aortic arch were demonstrated at autopsy 23 years 
after two courses of radiotherapy for mediastinal lym- 
phoma. Although the aortic lesion was asymptomatic in 
this instance, mural thrombus was present on the 
thickened intima and had embolized to the spleen and 
kidney. 

Previous examples of irradiation damage to the 
subclavian and brachial artery after radiotherapy for 
breast carcinoma (3-6) have been occlusive lesions 
presenting as forearm claudication. In contrast, it seems 
probable that our first two cases had lesions similar to 
the aorta of Thomas and Forbus’ case, with mural 
thrombus responsible for the digital emboli. 

In addition to the subclavian system, late irradiation 
changes have been described in the thoracic (7) and 
abdominal (8) aorta, the iliac system (4, 9), the femoral 


Table I: RELATIONSHIPS BETWEEN TIME SINCE 
IRRADIATION AND TYPE OF DISEASE OF LARGE 
ARTERIES AT PRESENTATION 


Interval (yr) from irradiation 
to presentation 





Authors Type]  Typell Type Ill 
Thomas and Forbus (2) 2-5 
Johnson et al (9) 75 
Ross and Sales (10) 44 
Mavor et al. (3) 
Case | 1] 
Case 2 26 
Benson (4) 
Case | 3 
Cases 2, 3 30, 28 
Levinson et al. (11) 25. 32 33 
Loeffler (5) 6 
Budin et al. #6) 
Cases 1, 2. 3 NEA 
Case 4 17 
Lee et al. (8) 8 
Iqbal et al. (12) 10 
Present series 
Cases 1, 2 Q3. dd 
Case 3 14 
Case 4 (31) 
Mean and range (yr) 2-8 7:8 26-9 
(2-5- 3-5) (3-14) (7-5—44) 


Type I, mural thrombus with distal emboli. Type II, fibrotic 
arterial occlusion. Type III, periarterial fibrosis and 
accelerated atheroma. 


vessels (10), the major extracranial arteries in the neck 
(11) and the coronary arteries (12). All have been 
associated with dense periarterial fibrosis and most with 
marked post-irradiation changes in the skin. In five 
instances, as in our third case, the arterial occlusion has 
followed a second course of irradiation thought to 
overlap a previous field of treatment, while in some 
others, but not all, overlap between treatment fields has 
been thought to occur during a single course. Evidence 
of irradiation damage in other tissues (e.g. skin, lung 
and bone) has usually been present. 

Although many instances of irradiation damage to 
arteries have been in patients of an age when atheroma is 
common, the effect has been seen in childhood (8) and in 
young adults (2, 4, 7, 12). In our own third case, where 
direct access was possible, very little atheroma was 
present radiologically or at operation, as has been noted 
by others (3, 6), the occlusion being embedded in dense 
fibrosis. In several cases in the literature, however, overt 
atheromatous changes have been present in addition to 
periarterial fibrosis, the atheroma being either stenotic 
or aneurysmal in type. In several cases the atheroma has 
been atypical in its distribution and premature in onset. 
Our fourth case may well have been in this category, but 
without arteriography an assessment of the pathology 
in the subclavian artery was not possible. 

From consideration of operative, pathological and 
radiological data described in the published case reports 
of large vessel damage by irradiation, three patterns of 
disease are apparent (Table I). The first, involving our 
own subclavian cases and the case of Thomas and 
Forbus, present within 5 years of irradiation with 
symptoms due to mural thrombus at the site of irradi- 
ation. The second group present within approximately 
10 years of irradiation with symptoms due to fibrotic 
occlusion of the irradiated artery, while the third group 


present much later (mean interval 26 years) when the 
arterial lesion involves periarterial fibrosis together with 
‘accelerated atherosclerosis’ (11). 

It appears that irradiation injury to large arteries may 
either progress to fibrotic occlusion of the vessel, or, 
perhaps when less severe, produce intimal damage 
which predisposes to the development of atheroma. 
These last changes have been demonstrated experiment- 
ally in hypercholesterolaemic animals (13). All three 
types of lesion are likely to continue to present and 
should be considered when a history of arterial in- 
sufficiency is preceded by irradiation. Because of the 
density of the periarterial fibrosis, bypass grafting 
appears to be the treatment of choice, avoiding if 
possible irradiated vessels at proposed sites of 
anastomosis. 
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The functional results of aorto-iliac reconstruction 
R. B. GALLAND, D. A. HILL, R. GUSTAVE AND C. W. JAMIESON* 


SUMMARY 
We have reviewed the results of aorto-iliac reconstruction 
in 173 patients. We found that the presence of distal 
disease resulted in significantly worse results, when 
assessed by the patients’ ability to walk and by postope- 
rative pressure index changes, than if the run-off were 
clear. The importance of subsequent or simultaneous 
distal reconstruction in these cases is discussed. 
Patients having rest pain were older, had a worse run- 
off and had a higher incidence of associated disorders than 
patients having intermittent claudication alone. 


In assessing the outcome of aorto-iliac reconstruction, it 
is important that the results are expressed in terms of 
functional improvement and not of the patency of the 
reconstruction (1), since the presence of distal disease 
may lead to an inadequate improvement of symptoms, 
despite an apparently successful aorto-iliac reconstruc- 
tion (1~3). 

The advent of Doppler ultrasound and a standard 
exercise test in the objective non-invasive assessment of 
the peripheral arterial circulation (4) have provided a 
useful means of documenting changes in the resting 
ankle pressure indices that accompany increasing de- 
grees of severity of peripheral vascular disease (5). 
Furthermore, Lewis (6) has described the changes in 
ankle pressure indices that accompany a successful 
arterial reconstruction. 

The aim of this study was to document the results of 
aorto-iliac reconstruction in terms of functional im- 
provement and to quantify any changes that occurred in 
ankle pressure indices, both immediately and some 
months after operation. We compared the results of 
operation on patients having no distal disease with those 
achieved in patients having significant femoropopliteal 
disease, and the group of patients having intermittent 
claudication alone was compared with that group of 
patients experiencing pain. 


Patients and methods 

During the period of study (June 1972 to December 1978) 173 
patients required aorto-iliac reconstruction. One hundred and 
seven patients had intermittent claudication, whilst 66 had 
symptoms of either rest pain or gangrene; careful questioning 
of this group revealed that they had all suffered from intermit- 
tent claudication in the past. The male: female ratio for the 
whole group was 4: 1. The median age of the patients with 
claudication was 59 (range 37~77) years, whilst that for the rest 
pain group was 66 (43-79) years (P<0-05 using the 
Mann- Whitney U test). 

The median follow-up time for the whole group of patients 
was 35 months. No patient was included unless 6 months had 
elapsed from the time of operation. 

Preoperative evaluation of the patients included routine 
blood tests, including fasting lipids, fasting glucose and, in 77 
cases, a glucose tolerance test and ECG and chest X-ray. A 
careful history was taken to document any coexisting or 
associated disease. Each patient had a routine standard 
exercise test before and after which the ankle/brachial 
pressure indices were recorded using Doppler ultrasound. 
Maximal walking distance was recorded. All patients were 
subjected to arteriography. 


Table I: LIMB REVASCULARIZATIONS 





UNDERTAKEN 
IC RP 
Endarterectamy 
Aorta-common iliac 26 5 
Ext. iliac 1] H 
Ext. iliac- peofunda 34 29 
Bypass grafting 
Aortic bifurcation graft to 
Common femoral 39 15 
Profunda 9 13 
Single limb grafts to 
Common femoral 5 5 
Profunda 6 6 
Total 130 84 


IC, Intermittent claudication; RP, rest pain. 


Table I shows the revascularization procedures attempted, 
together with the indications for operation. The 173 patients 
had a total of 214 affected limbs. 

Postoperatively each limb operated upon had ankle pressure 
indices measured in the recovery room and then on alternate 
days until discharge. The highest of these indices was taken as 
the immediate postoperative index. Measurement of the pres- 
sure indices was repeated on all patients 6 months following 
the operation and, at the present follow-up time, the success of 
the operation was assessed and, if it was deemed successful, a 
treadmill walking test was performed as before. 


Results 

A successful result was defined in terms of postoperative 
limb function. In the case of the claudication group, a 
successful result was the ability to walk for at least 
400 m at 2 kph before the onset of claudication, and 80 
of the 130 limbs (62 per cent) met this criterion. In the 
rest pain group, a successful result required a salvaged 
limb and :he ability to walk for at least 100 m before 
experiencing any pain, and this applied to 47 of the 84 
limbs (56 per cent). Thus, of the original 214 limbs, 127 
(59 per cent) were operated on successfully. 

Forty-two patients died during the period of follow- 
up, half of cardiovascular causes, including 8 of the 10 
patients who died in the immediate postoperative 
period. 

Eleven major amputations were performed, but only 
on patients having rest pain or pregangrene. No patient 
complaining of intermittent claudication lost a limb. All 
the amputations were undertaken in the immediate 
postoperative period and none of the patients had 
satisfactory postoperative ankle pressure indices. Minor 
amputatiens, e.g. the removal of gangrenous toes, were 
not included in this figure. Fourteen patients were lost to 
follow-up. 


* Department of Surgery, Royal Postgraduate Medical 
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Table II: PRESSURE INDICES IN SUCCESSFUL 
CASES 


IC RP 
(n = 80) (n = 47) 
Preop. 0-52 (0-23—0-83) 0:24 (0—0 52) 
P «0:01 P «001 
Early postop. 0-80 (0-63—1 21) 0-57 (0-36—1-24) 
n.3. n.s. 
Sx mth postop. 0 77 (0-62—-1-23) 0-58 (0-39—1-21) 


Values are medians with ranges in brackets. 
IC, Intermittent claudication; RP, rest pain. 


Table II: PRESSURE INDICES RELATED TO RUN 
OFF IN THE GROUP WITH INTERMITTENT 


CLAUDICATION . j 
Good run-off Poor run-off 
(n = 87) (n = 43) 
Preop. 0-57 (0—0-95) n.s. 0-53 (0-0-8) 
Postop. 1-0 (0-37-1-42) P«0-00 0-64 (0-28—1-1) 


Values are medians with ranges 1n brackets. 


Table IV: PRESSURE INDICES RELATED TO RUN- 
OFF IN THE GROUP WITH REST PAIN 


Good run-off Bad run-off 
(n — 41) (n — 43) 
Preop. 0-55(0.19—0-98) P<0-02 0:32 oos 
Postop. 0.73(0.44—12) P<0-004  052(033-1-0) 


Values represent medians with ranges in brackets. 


Table V: ASSOCIATED DISORDERS 





IC RP 
(n = 107) (n — 66) 

Ischaemic heart disease 

Myocardial infarction 13 (1299) 19 at 

Angina 20 (19% 25 (3895 
Cerebrovascular disease 12 (1196 12 (18% 
Hypertension 20 (19% 19 (2994)' 

olesterol 13 Ta 10 (1594 
TG 17 (16%) 14 (21%) 
Abnormal GTT (n = 77) 36% 58% 
IC, Intermittent claudication; RP, rest pain, TG, 
hypertriglyceridaemia. — 
Ankle blood pressure 


The median preoperative ankle pressure index of the 
. claudication group was 0-50 (range 0:21—0-76), whilst 
that for the rest pain group was 0-22 (range 0—0-43). 
Table II shows a statistically significant rise from the 
preoperative to immediate postoperative index for 
successful cases in both groups (P«0-01 using the 
Mann- Whitney U test). However, there was no sub- 
sequent rise over the next 6 months in either group. 
‘Those cases classed as failures had no rise in pressure 
indices postoperatively. 

The presence of significant distal disease was defined 
radiologically as at least a 30 per cent stenosis of either 
the superficial or deep femoral arteries. Of the 130 limbs 
in the claudication group, 87 were thus found to have a 
satisfactory run-off compared with 41 of the 84 limbs in 
the rest pain group (P «0-01 using the x° test). 
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Considering the claudication group, Table III shows 
the change between pre- and postoperative pressure 
indices in patients having a good or poor run-off. The 
preoperative indices are not significantly different, but 
there was a significantly greater rise in the indices of 
those patients having a good run-off (P < 0-001 using the 
Mann-Whitney U test). This difference is further 
reflected in the outcome of the operations in these two 
groups. Sixty-one of the 87 operations on limbs with a 
good run-off were successful com with only 19 of 
43 3 the group with a poor run-off (P «0-01 using the y? 
test). 

similarly, in the rest pain group (Table IV) the 
postoperative indices were significantly different be- 
tween those limbs with a good or bad run-off (P « 0-004 
using the Mann-Whitney U test). However, the pre- 
operative indices were also greater in the group with a 
good run-off (P «0-02 using the Mann- Whitney U 
test). Once more, this is reflected in the outcome of the 
operation—28 of 41 limbs with a good run-off having a 
satisfactory result compared with only 19 of 43 limbs 
with a poor run-off (P «0-05 using the y? test) 


Associated diseases 

Finally, Table V shows the incidence of associated 
disease in the patients having claudication and rest pain, 
the rest pain group generally having more associated 
diseases. Only 77 patients had glucose tolerance tests, 46 
being claudicants and 31 having rest pain. There was a 
higher incidence of intolerance in the latter group and 
this intolerance was more severe. 


Discussion 

If the results of aorto-iliac reconstruction are assessed in 
terms of patency, long term success rates of 75—85 per 
cent are recorded (7—9). However, results such as ours 
of 50—60 per cent for long term success are more likely 
when late functional improvement is taken into con- 
sideration (0 Pre-existing distal disease resulting 1n a 
more rapid progression of the disease following re- 
construction could account for the discrepancy between 
late patency rates and late functional success rates, and 
it is quite obvious from our results that the results of 
operation were adversely affected by the presence of 
distal disease when assessed either subjectively or quan- 
titatively. Inadequate symptomatic relief following an 
apparently successful aorto-iliac reconstruction in the 
presence of distal disease should certainly alert one to 
the possibility of performing a distal reconstruction asa 
second procedure (10). In the presence of gross disease 
of both the superficial and deep femoral arteries, where 
the deep system is unlikely to act as an effective 
collateral, it may be wise to perform a distal reconstruc- 
tion at the same time as the aorto-iliac segment is 
reconstructed. 

In those patients with a successful late result, there 
was no significant difference between the early and late 
postoperative ankle pressure indices, confirming Y ao's 
findings that the postoperative ankle pressure index 
reaches a maximum 1n the 48—72 h following operation 
(11). It would appear, then, that the early postoperative 
index is of value in predicting the late result following 
aorto-iliac reconstruction and that no more benefit 
accrues in the months following operation than 1s 
apparent immediately postoperatively. 

With regard to associated diseases, the high incidence 
of hyperlipidaemia in peripheral vascular disease has 
been previously reported (12, 13). hypertriglycerid- 
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aemia being the commonest lipid abnormality. A 
high incidence of glucose intolerance was noted and 
those patients with rest pain, in whom we found the 
more advanced vascular disease, had a greater degree of 
intolerance (14). Patients in both the claudicatron and 
rest pain groups revealed a high incidence of other forms 
of vascular insufficiency, demonstrating that the term 
‘peripheral vascular disease’ is a misnomer, the disease 
being generally widespread. This is reflected in the 
causes of mortality, both early and late. 

Finally, patients in the group complaining of rest pain 
were older than those in the claudication group, had a 
mae incidence of associated disease and had a worse 
run-off, 
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A controlled trial of naftidrofuryl (Praxilene) in the 


treatment of intermittent claudication 
C. A. C. CLYNE, R. B. GALLAND, M. J. FOX, R. GUSTAVE, G. H. JANTET 


AND C. W. JAMIESON* 


SUMMARY 

We present the results of a double-blind trial of naftidro- 
furyl (Praxilene) in the treatment of intermittent claudi- 
cation. One hundred and twenty-eight patients were 
subjected to a standard walking test 3 and 6 months after 
treatment. There was no significant objective improve- 
ment attributable to the drug. Although both groups 


significantly increased their walking time to the onset of 


pain, those patients over 60 years old taking naftidrofuryl 
showed a significant improvement over their pre- 
treatment walking times to onset of pain, whereas their 
controls did not. 


ie medical treatment of intermittent claudication is 

sapponnng (1). This report presents the results of a 
Bi -blind trial of naftidrofuryl (Praxilene), an agent 
said to increase the efficiency of skeletal muscle under 
ischaemic conditions (2), 


Patient and methods 

One hundred and twenty-eight patients (106 male, 22 female) 
were studied All were suffering from intermittent claudication 
at a distance which had not altered during the previous 6 
months. Diabetics were excluded After a 20-min rest, brachial, 
dorsalis pedis and posterior tibial pressures were measured 
using Doppler oe (Parks Model 806 Directional 
Doppler) and each patient was then subjected to a standard 
honzontal iem walking test (3) at 2 km/h at a room 
temperature of 15—20 °C Patients reported the time of onset of 
leg pain and the test finished when the pain became unbearable 
No patient was allowed to walk for longer than 5 min. Ankle 
pressures were recorded immediately on cessation of exercise 
and the time taken for the ankle pressures to return to restin 
levels was noted. After random allocation to treatment wi 
naftidrofuryl (100 mg q.ds orally) or placebo, the walking 
tests were repeated at 3 and 6 months. 


Results 

After breaking the code, 63 patients had taken naftidro- 
furyl (mean mun 63-2 years) and 65 patients placebo 
(mean age 61-9 years). Thirty patients failed to 
complete the study—16 placedo, 14 naftidrofuryl There 
were 3 deaths during the study, all in the placebo group, 
and 4 patients required vascular operations (3 naftidro- 
furyl, 1 placebo). Eleven patients taking the drug 
reported minor side effects (Table I), compared with 7 in 
Bad E group. 

e total walking time 1n both groups of patients 
improved. Although this did not reach significance in 
either group, at 3 and 6 months both groups showed an 
increase in their resting and post-exercise ankle pres- 
sures. As 59 out of 97 patients could walk for 5 min at 6 
months, further analysis of these data was invalidated as 
regards drug efficacy. However, analysis of post- 
exercise pressures of the untreated group at 6 months 
showed that those patients under 60 years of age had 
increased their pressure indices significantly (ankle 
blood pressure/resting brachial blood pressure) whereas 
those over 60 had not (Table ID 


Table I: MINOR SIDE EFFECTS ENCOUNTERED 
Praxilene Placebo 


Dry throat and feeling of thirst Irritation around anus 


Feeling of depression Tired, drowsy 

Skin irritation Feeling of tiredness 
Skin Irritable 

Dizziness (x 2 Facial rash 

Slight dizzy ls Dizziness 

Upset stomac Dizzy spells 

Slight nausea 

Slight indigestion ( x 2) 


Table II: POST-EXERCISE PRESSURE INDEX AT 6 
MONTHS (PLACEBO GROUP) 


Pre-treatment 6 mth 
Under 60 (n = 13) 0-41 r0 15 0-604025 P<0-05 
Over 60 (n = 31) 0394+025 0-47 +030 n.s. 


The walking time to onset of pain ıs shown ın Table 
III Both groups of patients exhibited an e gaude In 
walking time to onset of pain over the 6-month 
Although overall there was no significant n db erence 
between the naftidrofuryl and placebo groups in this 
respect, when the results of the over 60-year age group 
were analysed separately naftidrofuryl produced a 
wiesen d greater increase in the time to onset of pain 

compared to pre-treatment times than did 
placebo. This difference was not apparent in the under- 
60 year age group. 

The patients’ opinion of their response to treatment is 
given in Table IV. Again, although the difference 
between the overall response in the two groups did not 
reach significance, when the over-60 age group was 
analysed separately, a highly significant difference in 
favour of the drug was evident. 


Discussion 

We were unable to demonstrate any significant increase 
attributable to the drug in total walking time or Doppler 
ankle pressures, which supports Ruckley's small study 
(4). There was a spontaneous improvement in walking 
distance to onset of pain in all groups during the period 
of observation. This was greater in younger patients, in 
whom it reached statistical significance, possibly due to 
significantly increased pressure indices (Table II), but 
the increase was not significant 1n the older patients 
Similar results were obtained .by Waters (5). This 
difference, 1.e. the lesser degree of spontaneous remis- 
sion of symptoms in older patients, may explain why a 
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Table HII: WALKING TIME TO ONSET OF PAIN (s) 


Pre-treatment 6 mth-- SD Paired z test 
All patients Naftdrofuryl = 48 1146747731 169-48 4:95.55 t=886 P<0-001 
Placebo = 4 122 77 3: 84-68 164-33 94-70 12290 P<001 
Over 60 Naftidrofuryl (n = 33) 111 304-69-57 166-09 4-93-88 1=430 P<0-001 
Placebo (n = 30 130 9086-91 154-69 +87°15 t—136 ns 
Under 60 Nafüdrofur (n=1 121-40-+93-02 17625410158 £=240 P<0-05 
Placebo (n= | 106 50+78-40 167-67::108-88 ^ t2253 P<0-05 
Values are mean sid. 
Table IV: SUBJECTIVE OPINION OF PATIENTS Acknowledgement 


Improvement No 1mprovement 
tients 

N 41 22 y!-328ns 
end 32 33 
Over 60 
Nafudrofuryl 30 Il 2637 P<001 
Placebo 20 24 
Under 60 
Naftdrofuryl ll 1l] y-022ns 
Placebo 12 9 


significant effect of the drug was detected 1n this group 
and not 1n the population as a whole, or 1n the younger 
patents. 

Naftidrofuryl appears from this study to have some 
effect on the symptoms of the older, stable claudicant. 


We wish to thank Lipha Pharmaceuticals UK Ltd for financial 
support 1n this investigation. 


References 


1: 


. RUCKLEY C. V, CALLAM M. J., 


CLYNEC. A. C.: Can drug therapy alter the natural course of 
peripheral vascular disease? A review Proc. R. Soc. Med. 
1977; 70: Suppl. 8, 29 


. ELERT VON O., NIEBEL W., KRAUSE E. et al: Beeinflussung 


des Energiestoffwechsels der — Minderdurchbluteten 
Extremeitatenmusckulatur Durch Nafüdrofuryl— 
Hydrogenoxalat. Therapwwosche 1976; 23: 3947—50. 
CLYNE C. A. C., TRIPOLITIS A., JAMIESON C. W. et al. The 
reproducibility of the treadmill walking test for claudi- 
cation. Surg Gynecol. Obstet 1979; 149 727-8. 
FERRINGTON C. M. et al. 
Naftidrofuryl for intermittent claudication. a double blind 
controlled trial. Br. Med J. 1978; 1. 622 


. WATERS K., CRAXFORD A. D and CHAMBERLAIN J. The effect 


of naftidrofuryl (Praxilene) on intermittent claudication 
Br J. Surg 1980; 67: 349-51. 


Paper accepted 13 December 1979. 


Br. J. Surg. Vol. 67 (1980) 349—351 Printed in Great Britain 


The effect of naftidrofuryl (Praxilene) on intermittent 


claudication 


KENNETH J. WATERS, ALAN D. CRAXFORD AND JOHN CHAMBERLAIN* 


SUMMARY 

In a randomized double-blind controlled trial the effect of 
naftidrofuryl (Praxilene) 200 mg t.d.s., taken for 6 
months, was compared with placebo in intermittent 
claudication. Whilst there was a significant subjective 
improvement regardless of age or treatment, patients over 
60 on naftidrofuryl experienced a more rapid symp- 
tomatic relief than other patients. At six months this age 
group showed a significant improvement over the placebo 
group. There was no sjgnificant objective evidence of 
improvement. 


INTERMITTENT claudication is a very common and 
disabling symptom. Although reconstructive surgery 
may be very effective ın certain patients, the general 
condition of other patients or the site of the arterial 
lesion may preclude reconstruction. Drug therapy has 
been disappointing. BUD DIM drugs may improve 
cardiac output when claudication is exacerbated by a 
low output state or when it is associated with anaemia, 
polycythaemia or hyperfibrinogenaemia (1, 2). There is, 
however, no drug which acts directly on the athero- 
sclerotic artery to improve flow. Vasodilator drugs have 
been used but shown to be of doubtful benefit (3) or even 
detrimental (4) to the ischaemic limb. 

Naftidrofuryl (Praxilene) is an acid oxalate of B- 
naphthyl-l-B tetrahydrofuryl diethanolamine isobu- 
tyrate and 1s said to be vasoactive. Itis known to havea 
local anaesthetic action (5) and when given intraven- 
ously may have a sympathectomy-like effect (6, 7). It 
has also been shown to act at tissue level (8, 9), 
improving tissue oxygenation, to increase ATP levels 
and reduce lactic acid levels thereby improving 
claudication symptoms. The drug may be administered 
orally; the manufacturers originally suggested a dose of 
one capsule (100 mg) t.d.s. In a small double-blind trial, 
Ruckley et al. (10) found no overall difference between 
naftidrofuryl and placebo at this dose. This paper 
reports the results of a trial of naftidrofuryl at a dose of 
200 mg t.d.s. in patients with intermittent claudication 


Patients and methods 

Non-diabetic patients with moderate claudication and in 
whom surgery was not indicated were admitted to the tnal 
There were 69 patients, 59 males and 10 females, between the 
ages of 48 and 78. Thirteen patients left the trial before 
completing the 6 months for a variety of reasons discussed 
below, leaving 56 patients with 82 symptomatic limbs. 

The trial was double-bhnd Each patient was given supplies 
of pink capsules in a numbered bottle, with instructions to take 
two capsules t.d.s. Each number signified naftidrofuryl or 
placebo and had been allocated randomly The code was kept 
in a sealed envelope. 

Progress was assessed subjectively and objectively at 2 
months, 4 months and 6 months. The patient was grven an 
initial subjective score of 3 for a symptomatic limb and 6 for an 
asymptomatic limb. If one limb was notably less affected than 
the other an appropriate score of between 3 and 6 was given. 
On subsequent visits the score was raised, lowered or left 
unchan according to improvement or otherwise The 


objective methods of assessment employed Doppler ultra- 
sound, as described by Yao et al. (11, 12) and Chamberlain et 
al. (13) Each patient's resting ankle/brachial pressure (norm- 


- ally ay was measured with sphygmomanometer cuffs around 
the 


and arm, and then the patient was exercised on a 
treadmill at a speed of 3 5 kph for 5 min or until claudication 
. The ankle pressure was then measured at 1-min 
intervals for 15 min and the patent given a score from 4 
(normal response) to 0 (resting value not attained after 15 min) 
according to the shape of the pressure curve (Fig. 1) 


PRE- 
TYPES OF ANKLE PRESSURE RESPONSE TO EXERCH pem 





10 15 


Fig. 1. Types of ankle pressure response to exercise with 
scoring (4 = normal, 0 = severely ischaemic). 


In view of the discrete nature of scoring, the statistical 
significance of subjective changes and exercise response 
changes was assessed with non-parametric statistics Changes 
ın each group of limbs were assessed with the Mann-Whitne 
U test. Changes in resting pressure index were evaluated both 
non-parametneally as above and parametrically with ¢ tests 
When comparing the distribution of limbs that had improved, 
remained static or deteriorated between each group of patients 
x? tests and Fisher's exact test were used appropriately. 


Results 
Thirteen patients did not complete the 6 months: 10 of 
these were subsequently found to be taking the placebo, 
4 of whom sustained myocardial infarctions, 3 required 
reconstructive vascular surgery, 1 developed a 
hepatic malignancy and 1 patient stopped taking the 
capsules after one day due to diarrhoea and vomiting. 
the 3 who were taking naftidrofuryl, 1 developed a 
diverticular abscess and the other 2 either defaulted or 
did not wish to continue in the trial. 


* Department of surgery, Royal Victoria Infirmary, Newcastle 
upon Tyne NE]! 4LP. 

orrespondence to: J. Chamberlain, Newcastle General 
Hospital, Westgate Road, Newcastle upon Tyne NE4 6BR. 
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Table I: SUBJECTIVE IMPROVEMENT DURING 
EACH 2-MONTH PERIOD AND IN THE FULL 6 


MONTHS EXPRESSED AS P VALUE (WILCOXON 
MATCHED PAIRS TEST) 


No of Improvement 
Group limbs 0-2 24 4-6 0-6 
Drug <60 yr 23 0-075 0-043 0-068 0-004 
Placebo < 60 yr 15 0-059 0043 0-059 0 004 
Drug > 60 19 0-005 0043 0-012 0-001 
Placebo > 60 yr 25 0-522 0:308 0-078 0-019 


Table II: SIGNIFICANCE OF TREATMENT BY 
SUBJECTIVE EVALUATION COMPARING EACH 
GROUP INITIALLY AND AT 6 MONTHS 
(MANN-WHITNEY U TEST) 


Treatment groups compared Initial 6 mth 
Drug <60 yr v. Placebo <60 yr n.s n.s. 
Drug >60 yr v. Placebo >60 yr ns.  P«0-05 
Drug <60 yr v. Drug >60 yr ns. P<0-05 
Placebo < 60 yr v. Placebo > 60 yr n 8. n.s. 
Drug >60 yr v. Placebo «60 yr ns. n.s 
Drug <60 yr v. Placebo >60 yr n.s. n.s 


Fifty-six patients continued in the trial. Five com- 
plained of indigestion (four taking naftidrofuryl), 4 
complained of headaches (3 taking naftidrofuryl) and 1 
patient developed a transient skin rash while taking 
naftidrofuryl. 

Subjectively there was a significant Improvement in 
each group of patients over the 6-month trial period. 
There was no overall difference between those taking 
naftidrofuryl and placebo, but when analysed by age, 
differences became apparent (Table I). There was an 
early and significantly consistent improvement in those 
patients over 60 on naftidrofuryl. At 6 months this was 
greater than the improvement attained on placebo. This 
`- did not occur in the younger age group. The older 
patients on naftidrofuryl improved significantly over 
the younger patients on naftidrofuryl but not over the 
younger placebo-treated patients (Table IT). Despite this 
qualitative improvement there was no significant dif- 
ference in the distribution of numbers of limbs im- 
proved or otherwise between each group. There were no 
significant changes in resting pressure index or exercise 
response in any group. 


Discussion 

The results of this trial demonstrate that whilst the 
symptoms of intermittent claudication may improve 
spontaneously, the administration of oral naftidrofuryl 
at a dose of 200 mg t.d.s. can enhance this improvement 
in patients over 60 years of age. This would not have 
become apparent if the naftidrofuryl-treated group had 
been com against placebo regardless of age, as the 
findings then were similar to those of Ruckley et al. (10). 
The latter authors found no significant difference be- 
tween naftidrofuryl and placebo, although they used a 
dose of 100 mg naftidrofuryl t.d.s. The difference in 
response according to age group is probably related to 
the differing natural history of peripheral vascular 
disease. Older patients tend to remain relatively static 
compared with the spontaneous improvement often 
seen 1n the younger age group. A good placebo response 
may therefore be expected in the younger group, which 


4 t 


may render impossible the assessment of the drug effect. 
Conversely, the static nature of the older claudicant may 
expose the benefit of the drug therapy. At 6 months 
there was a significant symptomatic improvement of the 
over-60 group on nafüudrofuryl over the younger group 
on naftidrofuryl and therefore the drug may possibly 
alter the older claudicant's appreciation of his 
symptoms. ` 
e absence of objective improvement ether in 

resting pressure index or ankle pressure response to 
exercise denotes that any benefit was unlikely to be due 
to the development of a collateral circulation. However, 
it has been shown that claudicants undergoing physical 
training are able to develop an increased exercise 
capacity without a commensurate increase in blood flow 
(14). They were found to have a lowered popliteal 
venous oxygen saturation and a lowered lactate release 
during exercise. This could be due to an increased 
oxygen extraction by the leg muscles during exercise, a 
capacity which naftidrofuryl could possibly augment. 

t is concluded that oral naftidrofuryl at a dose of 200 
mg t.d.s. may be of some benefit to patients over 60 years 
of age with intermittent claudication. This concurs with 
a preliminary report by Clyne et al. (15). The dose may 
be important. 
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Computer-assisted diagnosis of acute Crohn's disease 


S. J. NIXON AND J. S. H. RUNDLE* 


SUMMARY 

A study comparing the symptoms and signs of patients 
with acute Crohn's disease and those with acute ap- 
pendicitis and intestinal obstruction is reported and a 
preliminary evaluation of computer-assisted diagnosis in 
this problem is given. There are significant differences 
between the three conditions However, the accuracy of 
computer-assisted diagnosis in Crohn's disease is reduced 
by the high false positrve rate of diagnosis m both 
appendicitis and intestinal obstruction. Computer ac- 
curacy in Crohn's disease may increase when further 
information is available to extend the data base. 


CROHN'S disease can prove difficult to diagnose, par- 
ticularly when it presents as an acute abdominal emer- 
gency. In such cases the diagnosis 1s rarely made before 
laparotomy for suspected appendicitis or intestinal 
obstruction (1). A study was therefore designed to 
compare the symptoms and signs of acute appendicitis, 
intestinal obstruction and Crohn's disease. A pre- 
liminary evaluation of computer-assisted diagnosis in 
this situation has been made. 


Patients and methods 

All cases of acute abdominal pain referred to Bangour General 
Hospital are documented on a specially p proforma 
which records both symptoms and signs. Seventeen patients 
with acute Crohn's disease have been documented in this way, 
providing a total of 27 presentations as 8 patients were seen 
more than once. 

The diagnosis was histologically confirmed in 14 patients by 
the presence of typical changes 1n resected small bowel Two 
patients had advanced ileitis observed at operation but no 
resection was performed. One of these had characteristic 
changes on subsequent contrast radiology One patient has not 
undergone surgery but had classic changes in the terminal 
eum on pro 

Details of the patient, the pain and the clinical signs on 
examination were recorded. In all 129 items were abstracted 
from the proformas and a list produced of the frequency with 
which each symptom and sign occurred Similar information 
for appendicitis and obstruction was gained from 100 cases of 
each condition chosen randomly. In Va dem of the data y? 
analysis with Yates’ correction for s numbers was used. 

At the completion of the study our computer data base, 
previously described (2), was extended to include information 
on patients with Crohn's disease thus allowing a preliminary 
PUEDE of the accuracy of computer diagnosis in this 
condition. 


Results 
Crohn's disease and appendiciis 
There were 22 points of difference between appendicitis 
and Crohn's disease (P « 0-05) listed in Tables I and H. 
The typical story of appendicitis with central ab- 
dominal pain moving to the right iliac fossa was not seen 
in Crohn's disease where the pain was of longer 
duration, of wider.extent and non-progressive in nature. 
Diarrhoea occurred in less than half of the patients with 
Crohn's disease but was still significantly more common 
than in appendicitis. On examination, the patients with 
Crohn's discas were often noted to be pale although no 
patient had a haemoglobin of less than 10 g/dl. These 


Table I: FACTORS SUGGESTING APPENDICITIS 
RATHER THAN CROHN'S DISEASE 


Crohn's Appendicitis 
(m= 27)* n = 100) x P< 
Age <30 yr 6/17 73 78 001 
Central onset 6 56 8-4 001 
of pain 
Present pain 6 70 183 0-001 
in 
No relieving 11 73 85 OOl 
factors 
Pain becoming 7[26 55 54 0-01 
worse 
Flushed l 35 88 0-01 
a rance 
Tender ın 10 81 18-1 0-001 
RIF only 
Rebound 7 83 308 0001 
tenderness 
present 
Normal 11 92 33-2 0-001 
bowel 
sounds 
* n = 27 unless otherwise stated. 
RIF, Right iliac fossa. 
Table I: FACTORS SUGGESTING CROHN'S 
DISEASE RATHER THAN APPENDICITIS 
Crohn’s Appendicitis 
(n = 27)* n = 100) y Pe 
Pain relieved II ] 347 0-001 
by analgesics 
Pain remains 14/26 21 9-5 001 
of same 
severity 
Duration 16 23 115 0001 
greater 
than 48 h 
Previous 10 13 67 001 
indigestion 
Previous 23 9 615 0-001 
operation 
On drugs 26 21 48-5 0-001 
Diarrhoea 1] 11 111 0-001 
Pallor 15 13 20-0 0-001 
Sear present 21 5 64-8 0-001 
Tender in 7 5 86 001 
lower 
abdomen 
Swellirg 11 7 172 0-001 
present 
Distension 7 3 12-4 0001 
present 
Bowel sounds 12 4 280 20001 
in 


* n = 27 unless otherwise stated. 


*S J Nixon, es of Clinical Surgery, Royal 
Infirmary, Edinburgh. J. S. H Rundle, Senior Registrar in 


Urology, Glasgow Royal Infirmary. 


patients had more extensive abdominal tenderness but 
with less rebound. Signs of intestinal obstruction, such 
as distension and increased bowel sounds, were more 
common in Crohn’s disease. 


Crohn's disease and intestinal obstruction 

There were 20 points of difference between Crohn's 
disease and intestinal obstruction (P« 0-05) listed in 
Tables III and IV. 

The typical symptoms and signs of intestinal obstruc- 
tion are well known. In Crohn's disease the type of pain 
was significantly different, possibly due to the presence 
of peritonitis. The pain was described as steady or sharp, 
was located in the right iliac fossa and was aggravated 
by movement. On examination, tenderness was also 
localized to the right lower abdomen and guarding was 
often present. 

The symptoms and signs of acute Crohn's disease 
have features in common with both appendicitis and 
obstruction and it is this combination of eatures which 
should suggest the diagnosis. 

The computer data base was extended to include 
information on Crohn’s disease. When the same 27 
presentations were entered the computer made -the 
correct diagnosis in 26 cases. However, when tested 
against 100 cases of proved appendicitis and 60 cases of 
proved obstruction, Crohn’s disease was incorrectly 
diagnosed in 15 per cent and 30 per cent of cases 
respectively. A assessment of the present data base 
can only be made when further cases of acute Crohn's 
disease have been documented. 


Table HI: FACTORS SUGGESTING OBSTRUCTION 
RATHER THAN CROHN’S DISEASE 


Crohn’s Obstruction 
(n = 27) (n = 100) y P< 
Colicky pain 13 82 11:2 0-001 
No aggravating 15 98 348 0-001 
factors 
No relieving 1] 76 10-7 001 
factors 
Constipation 4 52 105 0-01 
Abdomen 7 58 75 601 
distended 
General I 48 158 0001 
abdominal 
tenderness 
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on 

Although abdominal pain is a frequent symptom of 
Crohn's disease there is no descri attern of typical 
pain to aid diagnosis. Indeed, if the pain has any 
characteristic it is that of mimicking other conditions 
rather than presenting a pattern of its own (3). The pain 
may be due to a variety of pathological processes— 
singly or in combination—including inflammation, ob- 
struction, sepsis, fistula formation, perforation. and 
haemorrhage. In such a complex condition it is not 
surprising that no clear. picture has emerged. 

When a patient first presents as an outpatient pain 
may only represent a minor part of his symptomatology. 
However, up to one in five patients (1) yall have pain of 
such severity that he presents as an acute abdominal 
emergency. Almost all such cases will be submitted to 
laparotomy for suspected appendicitis or obstruction. 
The finding of Crohn’s disease leaves the surgeon with 
the difficult decision of whether to proceed to resection, 
to b (4, 5) or to close the abdomen and rely on 
medical management (6). 

The mortality of surgery in Crohn’s disease remains 
high and postoperative complications can be formid- 
able (7). A preoperative diagnosis might allow better 

reparation for surgery (8) and avoid unnecessary 
aparotomies. 

In the present study we have been able to identify 
symptoms and signs that help in the differentiation of 

rohn’s disease from acute appendicitis and intestinal 
obstruction. However, even with computer assistance, 
we have been unable to produce an accurate data base 
which is both sensitive and selective for Crohn’s disease. 
At its present level of accuracy the computer may be 
used to suggest the possible diagnosis which might not 
otherwise be considered. It may be that with an increase 
in the number of patients included in the data base, 
together with better definition of the intestinal obstruc- 
tion group, the accuracy of the computer will increase 
and it will prove of greater clinical value. 
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Table IV: FACTORS SUGGESTING CROHN'S DISEASE RATHER THAN OBSTRUCTION 


Steady pain 


Sharp pain 

Onset of pain in RIF 

Pain aggravated by movement 
Pain aggravated by coughing 
Pain relieved by analgesics 
Previous indigestion 


Duration of pain greater than 48 hr 
ious sumilar pain 
Pallor 

Tender in RIF only 

Guarding present 


Crohn’s Obstruction 
(n = 27) (n — 100) y! P« 
9 8 97 0 001 
7 0 22-7 0-001 
5 4 4.8 0-05 
7 0 22-7 0 001 
5 0 14-7 0-001 
11 l 34-7 0001 
10 14 59 0-05 
26 12 68-1 0 001 
li 16 64 0 05 
16 32 5-6 0-05 
19 34 101 0-01 
15 26 72 0-01 
10 6 15:2 0-001 
17 20 17-0 0 001 





RIF, Right iliac fossa. 
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Psoas abscess: a complication of Crohn's disease 


LJ. 


SUMMARY 

Between 1971 and 1978 at St Mark's Hospital and St 
Bartholomew' s. Hospital, 8 patients were seen with a 
psoas abscess complicating Crohn's disease. All patients 
had a long history of disease and the diagnosis was usually 
obvious on clinical grounds. The abscess was drained in all 
patients and 5 required drainage on more than one 
occasion. The underlying Crohn's disease was treated 
surgically in all patients. Seven patients are now well, 
although 2 have required further excisional surgery; 1 
patient died 2- years after the first drainage of the psoas 
abscess. 


Psoas abscess resulting from Crohn's disease was 
mentioned rarely before 1971 when Kyle (1) published 
details of 5 cases; in 1975 Greenstein et al. (2) described 
12 such patients. The aim of this paper is to draw 
attention once again to this serious complication of 
Crohn’s disease by reporting 8 patients who were all 
treated at St Mark’s Hospital or St Bartholomew’s 
Hospital in the years 1971-8. 


Patients and methods 

Brief clinical details are shown in Table J. Seven of the 8 
patients were referred with symptoms and signs of psoas 
irritation while the eighth (Case 8) was treated under our care 
from 3 months after the onset of bowel symptoms. 

The most consistent symptom was pain in the iliac fossa, 
groin or hip. Three patients had noticed stiffness of the leg or a 
limp and one (Case 3) was unable to stand unaided. The 
duration of the pain had varied from 1 to 5 months, while | 
patient (Case 8) had had a previous episode 2 years earlier 
of pain in the left iliac fossa and a limp which resolved 
with medical treatment (prednisolone and ampicillin). Bowel 
symptoms were minimal in most patients: 5 were already on 
steroids with or without azathioprine. Loss of weight was a 
consistent feature. 

On examination, hip flexion varying from 30° to more than 
90° (Fig. 1) was present in all but one patient (Case 5), with pain 
on attempted extension of the hip. A mass was found in the iliac 
fossa in 3 patients, in the right thigh in 1 (Case 7) and in the 
right thigh and groin in 1 (Case 5). Tenderness in the iliac fossa 
was elicited in 5 patients. All patients were pyrexial with a 
raised erythrocyte sedimentation rate: all were anaemic but 
only one had a marked leucocytosis. A plain abdominal X-ray 
was helpful in making the diagnosis in some patients. The site 
of the bowel disease was confirmed by barium studies and is 
shown in Table I. In 2 patients (Cases 3 and 4) examination by 
ultrasound showed a transonic area compatible with an 
abscess. 


Treatment 

Details of treatment are given in Table I, which also shows the 
relationship of drainage of the abscess to the definitive 
operation for Crohn's disease. Five patients (Cases 1, 3, 5,6, 7) 
required drainage of the abscess on more than one occasion. In 
Case 7 the abscess was drained originally at the time of right 
hemicolectomy. Almost 2 years later the patient developed 
signs of a recurrent abscess and this was drained twice in the 
following 3 months. However, the patient continued to de- 
teriorate and died. At post-mortem, the abscess cavity was still 
present. The only evidence of Crohn's disease was a small area 
in the colon. 

In the 3 patients (Cases 1, 2, 5) where drainage of the abscess 
was carried out as the first surgical procedure, the discharge 
continued until the definitive resection at intervals of 11, 4 and 
2 weeks later, respectively. 
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Fig. 1. Case 6. Clinical photograph taken on the day after 
admission showing marked cachexia and more than 90 
flexion deformity of the right hip. 


Discussion 

Psoas abscess is a dangerous complication of Crohn's 
disease: the diagnosis must be suspected in a patient 
with known Crohn's disease who complains of severe 
pain in the iliac fossa, groin or hip and it must be 
remembered that Crohn's disease may rarely present 
with this complication (1, 4). 

Psoas abscesses caused by Crohn's disease have been 
previously reported (1, 2, 4-10). The first patient de- 
scribed by Metcalfe-Gibson (11) probably also had a 
psoas abscess. All our patients were treated medically at 
first with rest and antibiotics and parenteral feeding if 
warranted. All required surgery both for drainage of che 
abscess and for removal of the affected bowel. One 
patient in the series of Greenstein et al. (2) was managed 
medically for 2 years but eventually required drainage 
and in all the 5 patients described by K yle (1) drainage 
was needed. 

In addition to drainage, all the patients had a 
definitive surgical procedure either at the same time or 
later. Three of the 5 patients reported by Kyle (1) were 
treated by drainage only and medical management was 
continued. In 2 of the 12 patients described by 
Greenstein et al. (2) drainage of the abscess was the only 
surgery but one of these patients had persistent symp- 
toms: the other 10 patients underwent resection or 
some type of diversion. 

All the patients described in this paper were seriously 
ill and energetic measures were needed to improve the 
general condition: blood transfusion and parenteral 
nutrition were often required. A combination of drugs 
effective against both aerobic and anaerobic bacteria, 
e.g. gentamicin and metronidazole, should be used 
before drainage and continued afterwards. Adequate 
drainage of the abscess must be undertaken as soon as 
possible and the patient watched carefully in case 
further drainage is required. Removal of the diseased 





* St Mark’s and St Bartholomew’s Hospitals, London. 
Correspondence to: J. K. Ritchie, St Mark’s Hospital, City 
Road, London ECIV 2PS. 
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Table I: CLINICAL DETAILS OF THE 8 PATIENTS 


Timing of 


Length drainage and 
of Location No. of resection Site of 
Age) history Previous of times Crohn's 
Case Sex (vr) treatment abscess drained B S A disease Operation Outcome 
i 35/F 7 Medical R 2 + + — lleocaecal Modified right Well 10 mth 
valve and hemicolectomy 
appendix 
2 18/M 7 Medical R I + — Terminal Colectomy and Well 1 yr 9 mth 
ileum and ileorectal 
all colon anastomosis 
3 MM 4 Medical R l - + — Terminal deum RHC and Excision of 
ascending and colostomy residual colon 
sigmoid colon and ileostomy 
and redrainage 
of abscess 
7 mth. Well 
6 wk 
4 3E 17 Medical L i - + — AT cofon Colectomy and Well 5 mth 
ileostomy 
5. 31/M 7 Drainage of R 2 + + - At ileccolic Colectomy and Well 4 yr 2 mth 
psoas abscess anastomosis Heosigmoid 
and limited and ileum anastomosis 
RHC 7 yr and al] colon 
earher 
6 ƏM ^ Medical R d - + + Terminal ieum Colectomy and Rectal excision 
and colon ileostomy ! yr 9 mth later. 
Well 7 yr 2 mth 
7*  3MjF 6 Medical and R 3 - + oo Terminal ileum RHC Died 2 yr 6 mth 
laparotomy from original 
drainage 
8 26/M 1) RHC 6 yr L | + - Heum. Resection of Well 4 vr 2 mth 
earlier anastomosis distal deum 
and left colon and colon and 
ileorectal 
anastomosis 





* This patient has been reported previously (3). 
RHC, Right hemicolectomy, 
B. Before; S, simultaneous; A, after. 


bowel appears to be needed in almost all cases: the 
extent of the removal and the timing of the operation 
will depend on the site of involvement and the condition 
of the patient. Crohn's disease appears to be increasing 
in incidence (12, 13) and consequently the compli- 
cations will be seen more often. Clinicians should be 
aware that a psoas abscess may well be encountered in 
patients with Crohn's disease. 
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Thyroid morphology and function after subtotal resection 


for hyperthyroidism 
B. LUNDSTROM AND K. NORRBY* 


SUMMARY 
Two main patterns of hyperplasia of the thyroid epi- 
thelium are seen in hyperthyroidism—toxic diffuse hyper- 
plasia and toxic nodular hyperplasia. Toxic diffuse hyper- 
plasia may affect the entire gland or it may arise in the 
extranodular tissue in a gland with nonulas lesions. A 
series of patients treated by subtotal thyroidectomy for 
hyperthyroidism were classified into three morphological 
groups of goitre: 98 had a toxic diffuse goitre (TDG), 58 
toxic nodular goitre with diffuse hyperplasia (TNGDH), 
and 105 toxic nodular goitre with nodular hyperplasia 
(TNGNH). The type of goitre was correlated to the 
development of disturbed thyroid function 1-6 years after 
surgery. Twenty-two patients with TDG and 18 (31 per 
cent) with TNGDH developed hypothyroidism, only 3 (3 
per cent) with TNGNH showed hypofunction. Six 
patients with recurrent hyperthyroidism were found, all 
showed diffuse hyperplasia of the gland. 

It is concluded that the development of disturbed 
thyroid function after surgery is closely related to the 
histopathological type of goitre. 


Two main patterns of hyperplasia of the follicular 
epithelium are seen in hyperthyroidism, toxic diffuse 
hyperplasia and toxic nodular hyperplasia (1). 
However, as we have reported (2), diffuse hyperplasia 
may affect the entire gland or it may arise in the 
extranodular tissue in a gland showing nodular lesions. 
Practically jall cases: of hyperthyroidism can be divided 
into three morphological types of goitre, namely toxic 
diffuse goitre (TDG), toxic nodular goitre with diffuse 
hyperplasia (TNGDH) and toxic nodular goitre with 
nodular hyperplasia (TNGNH) (2) In a group of 92 
ade we showed that different correlations exist 

etween different microscopical types of goitre and the 
occurrence of disturbed thyroid function after subtotal 
thyroidectomy (2). In the present study that series has 
been extended to embrace 261 patients examined clim- 
cally 1—6 years after surgery. 


Patients and methods 

A total of 261 patients (209 women and 52 men) was treated by 
bilateral subtotal thyroidectomy for hyperthyroidism at the 
Surgical ment, University Hospital, Linkoping. One 
hundred and eight were given 10dine and 153 carbimazole and 
thyroxine (3) before operation 


Methods 
The patients were examined for symptoms and signs of 
disturbed thyroid function 1—6 years after surgery (Fig 1) with 
the aid of standard clinical indices for hypothyroidism (4) and 
hyperthyroidism (5). To assess further the thyroid function the 
following variables were determined: (a) thyrotropin in serum 
(SH) (6), using à radioimmunoassay with double antibody 
technique; o thyroxine in serum (T4), with. competitive 
protein binding technique (7), and (c) tn-10dothyronine in 
serum (T3) by radioummunoassay (8) Functionally the 
patients were divided into four groups. 

l E. No chnical signs of disturbed thyroid 
function; TSH, T4 and T3 within normal range (for ranges of 
reference values see Lundstrom et al. [2]. 


30r. 


20 


10 





1 2 3 4 5 6 yeas 


Fig. 1. Follow-up period and morphological types of goitre 
in 261 patents operated on for hyperthyroidism 


2 Chnical hypothyroidism: Signs of thyroid hypofunction, 
TSH above normal, T4 and 13 below normal. 

3. Subclinical hypothyroidism. No signs of thyroid hypo- 
function; TSH above normal, T4 and T3 within normal range 

4. Recurrent hyperthyroidism: Clinical signs of hyper- 
thyroidism; low TSH, and/or T4 concentration above 
normal. 


Histopathological examination 

The histopathological technique and classification 18 described 
elsewhere (2) Owing to preoperative drug treatment, which 
may alter the morphological charactenstics of slight hyper- 
function, the number of patients classified as having TNGNH 
lesions (see below) may have been overestimated (2). 

The diagnostic procedure is simple and has been used for 2 
years for routine histopathological diagnostics at the labo- 
ratory of clinical pathology at the University Hospital of 
Linkoping Three types of goitre were distinguished: 

1. Diffuse changes in parench with no nodules, con- 
sistent with toxic diffuse goitre i 

Hyperplasia in nodules only, consistent with toxic no- 
dular goitre with nodular h lasa (TNGNH) 

3 Diffuse changes in extranodular parenchyma in a thyroid 
gland containing one or more nodules, consistent with toxic 
nodular goitre with diffuse hyperplasia (TNGDH). 

Lymphoid tissue with a germinal centre (or a structure 
resembling a germinal nud present in the thyroid tissue was 
considered ‘significant lymphocyte infiltration’ We made no 
further O ore of lymphocyte infiltration The chance of 
finding ‘sigmificant lymphocyte infiltration’ 1n a surgical speci- 
men depends on the number of blocks examined. There was, 
however, no difference in the number of blocks examined in 90 
randomly selected patients with or without ‘significant lym- 
hocyte infiltration’, the means (s.e mean) being 6 54 
+0-31) and 6 44 (+0-26) 


Statistics 
Tests of significance were performed by y? analysis unless 
otherwise stated. 


* Departments of Surgery and Pathology II, University of 
Linkoping, S-581 85 Linkoping, Sweden. 
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Results 

Toxic diffuse goitre (TDG) was found in 98 patients, 
toxic nodular goitre with diffuse hyperplasia (TNGDH) 
in 58 patients and toxic nodular goitre with nodular 
hyperplasia (TNGNH) in 105 patients (Table D). The 
mean age was significantly lower in the TDG group than 
in the TNGDH and TNGNH groups (P x 0-01) accord- 
ing to Student's ¢ test. The mean (t s.e. mean) follow-up 
time was almost similar in the three em es 49 +2 
months, TNGDH 5242 months and GNH 4942 
months—Fig. 1). 

Recurrent hyperthyroidism was ru m in 6 
patients (2 per d ui All showed diffuse hyper- 
plasia, 4 of the and 2 of the TNGDH type. 

Clinical or subclinical hypothyroidism evidenced by 
raised TSH in serum was recorded in 99 patients (Table 
II). Raised TSH occurred more often (P x 0-01) among 
pene with TDG (43 of 98, 44 per cent) than with 

GNH (26 of 105, 25 per cent) and still more 
frequently among patients with TNGDH (30 of 58, 52 
per cent). The difference between TDG and TNGDH 
was not statistically significant. 

Clinical hypothyroidism was registered in altogether 
43 (17 per cent) patients of the whole series of 261 cases. 
This comprises 44 per cent of all patients showing raised 
TSH. As many as 22 and 18 of these patients belonged to 
the TDG and the TNGDH groups whereas only 3 
patients belonged to the TNGNH group (Table II). 
Clinical hypothyroidism thus appeared significantly 
more often among patients d. TDG or TNGDH 
lesions than among patients with the TNGNH type of 
goitre (P « 0-001). 

"Significant lymphocyte infiltration' in the thyroid 
tissue was significantly more common (P «0-001 and 
0-01) in TDG (61 of 98 patients, 62 per cent) and 
TNGDH (28 of 58 patients, 48 per cent) than in 
TNGNH (26 of 105 patients, 25 per cent). There was no 
statistically significant difference between TDG and 


Tabe I: NUMBER OF PATIENTS AND MEAN AGE 
(s.d. OF PATIENTS WITH DIFFERENT 
HISTOPATHOLOGICAL TYPES OF TOXIC GOITRE 


(zee TEXT) 


Morphological Mean age 

type of goitre n % (yr) 
TDG 98 38 40+9 
TNGDH 58 22 51+10 
TNGNH 105 40 568 
Total 261 100 49 4-9 


The difference in age between TDG and TNGNH was 
significant using Student's t-test (P<0-01) as between TDG 
and TNGDH (P <0-01). The difference between TNGDH 
and TNGNH was not statistically significant. 


Table I: HISTOPATHOLOGICAL TYPE OF GOITRE 
AND SIGNS OF POSTOPERATIVE 
HYPOTHYROIDISM AMONG 99 PATIENTS WITH 
RAISED TSH VALUES IN SERUM 


Morphological Subclinical Clinical 

type of goitre n hypothyroidism hypothyroidism 
TDG 43 21 FEE 22 «09 
TNGDH 30 12 (40% 18 (60% 
TNGNH 26 23 (88% 3 (1296) 
Total 99 56 (57%) 43 (43%) 


- 


TNGDH. At operation 32 of 43 patients (74 per cent) 
who developed postoperative clinical hypothyroidism 
showed ‘significant lymphocyte infiltration’ in the 
thyroid parenchyma but only 59 (38 per cent) of the 156 
patients who were euthyroid after surgery; the difference 
is significant (P« 0-01). In predicting postoperative 
disturbed thyroid function nothing was gained by 
adding the criterion ‘significant lymphocyte infiltration’ 
to the classification of diffuse hyperia (TDG, 
TNGDH). For example, of the 43 patients showing 
postoperative hypothyroidism, 40 $3 per cent) be- 
longed to the TDG and TNGDH groups whereas only 
33 (76 per cent) showed the combination of diffuse 
hyperplasia plus ‘significant lymphocyte infiltration’. 


Discussion 

The present study shows that the histopathological t 

of toxic goitre is related to the development of disturbed 
thyroid function after surgery. 

The incidence of different morphological types of 
toxic goitre apparently varies in different parts of the 
world. This may explain why the incidence of post- 
operative hypothyroidism varies in different reports. 
Hypothyroidism has been described in as many as 
20—50 per cent of patients (9— 11). Except for our earlier 
study (2), no one has taken into consideration that 
patients with different types of goitre may run different 
risks of developing hypothyroidism. 

Recently, Block (12) reported that 20 per cent of his 
patients with Grave's disease developed hypothyroid- 
ism after subtotal thyroidectomy whereas amofg 
patients with ‘toxic nodular goitre’ as many as 38 per 
cent developed hypofunction. These results differ from 
our earlier (2) and present findings It is difficult to say 
whether this discrepancy is apparent or real. Block's 
patents with 'toxic nodular goitre' were not charac- 
terized with regard to diffuse or nodular hyperplasia: the 
TNGDH type of goitre may have predominated among 
the *toxic nodular goitres' to give results similar to ours 
(Table II). Another probably important factor affecting 
the results in all studies is the size of the remnant of 
functioning parenchyma after surgery. The remnant size 
is somewhat more difficult to estimate in nodular goitre 
than in diffuse goitre (13). In nodular goitres the size of 
the functioning parenchyma may be less than that 
MERE which predisposes for hypothyroidism 
(14, 15). This may, at least partly, explain our finding of 
a somewhat higher incidence of hypothyroidism in 
TNGDH compared with TDG. 

The two main of toxic goitre (with diffuse or 
nodular hyperplasia) probably have different aetiology 
and pathogenesis. This concept is supported by the facts 
that the diffuse type occurs in younger women than the 
nodular type, that exophthalmic goitre is invariably 
associated with the diffuse type and that in the nodular 
type thyroid-stimulating immunoglobulin 1s not present 
in the serum (1). The third subgroup, which we dis- 
tinguished and on morphological findings categorized 
as ‘toxic nodular goitre with diffuse hyperplasia’, or 
TNGDH, has considerably more clinical and morpho- 
logical similarities to TDG than to TNGNH. This is 
substantiated in the present study by the following 
findings: (a) the frequency of clinical hypothyroidism 
among the TNGDH J eects was much higher than in 
TNGNH patients and as high as in the group; (b) 
cases of recurrence occurred in both the TDG and 
TNGDH groups but were not found at all among 


TNGNH patients and (c) ‘significant lymphocyte infil- 
tration’ occurred at almost the same rate in the TDG 
and TNGDH groups but was considerably less common 
in cases of TNGNH. The mean age in the TNGDH 
group is, however, markedly higher than in the TDG 
group. These similarities between TDG and TNGDH 
strongly suggest that the TNGDH type of goitre may be 
a variation of TDG, presumably developing in a gland 
already containing nodular lesions. This would mean 
that the TNGDH type of goitre could be expected to 
predominate in parts of the world where endemic atoxic 
nodular goitre occurs. 

Michie et al. (15) proposed that most cases of 
hypothyroidism develop within the first years after 
surgery for hyperthyroidism, but others (16, 17) main- 
tain that there is a steady increase over several years. 
Unfortunately, we have not followed up the patients in 
the present investigation in a manner allowing statistical 
Baala of this issue. Further studies are in progress. 

In conclusion, the method of histopathological ex- 
amination described here ts suitable for routine use and 
allows a rough prediction of the risk of disturbed 
thyroid function in patients undergoing subtotal 
thyroidectomy for hyperthyroidism. This is new, and 
seems important, since the establishment of the diag- 
nosis of hypothyroidism after surgery may be difficult. 
The information obtained makes it possible to identify 
patients at great risk of developing postoperative hypo- 
thyroidism. The method is in routine use at this hospital 
and clinical diagnostic resources can be concentrated on 
these patients, with considerable saving in expenditure. 
The patients running the greatest risk of developing 
postoperative hypothyroidism are those with classic 
diffuse hyperplasia (TDG) and those with diffuse hyper- 
plasia in perinodular parenchyma in thyroids contain- 
ing one or more nodular lesions (TNGDH). 
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Surgical Research Society Abstracts 
The Winter Meeting of the Surgical Research Society was held at the University of ele oe (Western Infirmary) on 


3 and 4 January 1980 with Professor R. B. Duthie (President of the Surgical Researc 


following papers were presented. 


& aaa | aupiadiazie ( cn uptake and retention by nitroso- 
methylurea (NMU) induced mammary in rats 
J. CLARK, I. BELL, F. HUTCHINSON and A. CUSCHIERI, Departments. 
of Surgery and ) mdi Medical Physics Ninewells Hospital and Medical 
Schoo 


Sulphadiazine Led by animal tumours has been 
(1). Pisi] SDA was in two dose levels, 160-3 Ms 
31] per 1 ug SDA (lon doss dose) and 50-265 pCi per 100 pg T 
E dose) for investigation as a tumour imaging agent. The 
SDA was inj into the tail vein of 16 rats 1n which 
NMU mammary carcinoma had been induced. There were 
4:2 t- 2-0 (X, s.d.) tumours per rat. Eight rats had whole body 
gamma camera scans at 4h and eight rats at 22h after 
injection, followed by sacrifice and gamma counting of or 
blood and each tumour. The tissue : blood ratio was calculated 
and the results are tabulated together as there was no difference 
ced the uptake after the injection of low and high doses of 
SD 


at4h at 22h 
(n = 29) (n = 38) 
Liver 0 48 +0 23* 0-47 t 0-15* 
an 1-02 + 0-70 031x011 
eart 0-53 0-12 0-46 -0 16 
Lungs 0-63 0-14 0 610-10 
Kidneys 0-70 -0-11 0-62 -0:13 
Thyroid 0:32 0-32 
Tumours 0-59 +0-18f 0-78 -0-47t 


*P<0-025. T P«005. 


Tumour uptake was greater at 22 h than at 4 h. Splenic 
uptake of '7!I SDA was rapid and the isotope had been largely 
washed out by 22 h. There was no difference ın uptake at 4 and 
22 h 1n the remaining or 

It ıs concluded that B13 I SDA deserves evaluation 1n humans 
as a tumour imaging agent. 


l]. ABEL G., CONNORS T. A., ROSS W. C J. et al.: The selective 
concentration of sulphadiazine and related compounds in 
malignant tissue Eur. J. Cancer 1973, 9: 49—54. 


6. Results of a defined therapeutic concept of endoscopic 
neodymium-Y AG-laser therapy in patients with upper gastro- 
intestinal bleedmg 

H. ROHDE, K. THON, M. FISCHER, H. STOLTZING, P. ELSASSER, 
L. HAIBACH, C. OHMANN and W. LORENZ (D. JOHNSTON), Untver- 
sity Department of ol es and Division of Experimental 
Surgery and Pathological Biochemistry, Marburg, Germany. 


Despite different surgical policies en Hine of operations 
for upper gastrointestinal bleeding are high (1). Therefore, 
other methods for control of bleeding are of major interest, i e. 
anporicripy y (2) and endoscopic laser therapy (3). The success 
rate of Nd- Y AG-laser to control bleeding PRR, is high (3) but 
the rate of spontaneous cessation of bleeding and the outcome 
of laser-treated patients ıs unknown 

We use a defined therapeutic protocol depending on bleeding 
activity of lesions at the time of emergency Racca (4). 
Patients with actively bleeding lesions (F1) have immediate 
endoscopic laser therapy, but not those with lesions showing 
evidence of recent bleeding (F2) or no bleedin ng (F3) Ina 
prospective trial in 105 patients with melaena and/or haemat- 
emesis efficiency of endoscopic laser therapy has been 
evaluated comparing the results in F1 patients with and 
without laser therapy. 


Society) in the chair. The 


Laser therapy Yes No 
No of patients 62 43 
Sex (men %) 74 74 
Age (yr, o E 50 (21—92) 59 (18-83) 
Recurrent bleeding (%) 57 59 
Urgent surgery (% 13 41 
Elective surgery (9o) 10 0 
No su (%) TI 59 
Mortality 24 27 


These results suggest doubt concerning the value of en- 
doscopic laser therapy. In our opinion there 1s a case for a 
controlled trial with defined groups of bleeding patients; it is 
not unethical to withhold laser therapy from a b g patient. 
l. DRONFIELD M. W., ATKINSON M. and LANGMAN M. J S.' Effect 

of different operation policies on mortality from bleeding 

peptic ulcer. pue 1979; 1: 1126-8 
2 JOHNSRUDEI. S. and JACKSON D. C.: The role of the radiologist 

in acute gastrointestinal bleeding. Gastroint Radiol. 1978; 3. 

357-68. 

3, KEIFHABER P., NATH G and MORITZ K. Endoscopic control of 
massive gastrointestinal haemorrhage by irradiation with’ 
high power Nd-YAG-laser Prog Surg 1977; 15: 140-55 

4, PORREST J. A. H., FINLAYSON N. D. C. and SHEARMAN D. J.C: 
Endoscopy in gastrointestinal bleeding. Lancet 1979; 1: 
394-7. 


7. Effect of isoperistaltic jejunal interposition on gastric 
emptying 
C. R. MACKIE, A. W. HALL, J. CLARK, P. R BAKER and A. 
CUSCHIERI, Department of Surgery, Ninewells Hospital and 
Medical School, Dundee  . 
The relationship between rapid gastric emptying and the 
dumping syndrome 1s now established. Isoperistaltic jejunal 
interposition has been shown to be as effective as antiperistaltic 
interposition and to be accompanied by fewer side effects (1). 
The influence of an isoperistaltic interposition on gastric 
emptying has Hh however, been assessed. In this study gastric 
RA rd A iri meal of 300 ml 15 per cent dextrose 
lab °Tc™ Sc was investigated in the following 
S iin wath $ vasomotor dumping+ bile vomiting d 
efore and after interposition of a 12:5-15:0 cm jejunal loo 
group of asymptomatic controls; and a contrast group o 10 
tients with confirmed and untreated duodenal ulcer (DU). 
following parameters of gastric emptying were compared 
between the various groups: T, m minutes, initial rate of gastric 
emptying expressed as percentage reduction in counts at 
10 min after ingestion of meal and the percentage retention at 
60 min. Statistical analysis was by means of a rank sum test. 


Gastric emptying (x, s.e. mean) 





Initial Retention at 
T, rate 60 min 

Group n (min) (Ve) (9) 

Asymptomatic 9 269-441 280463 25-4439 

controls 

Untreated DU 10 366440 125+15 33-9+3°4 
Preop. D1 Bv 7 62+1-1 676477 11-0420 
Postop. D+By 7 345+8-6 39-9+9-1 32 6+7°6 


The T, initial rate and 60 min retention of the patients with 
dumping 1: bile vorniting before interposition were significantly 
different from both ptomatic controls and the untreated 
duodenal ulcer group (P «0 02). The initial rate of emptying in 
patients with untreated DU was lower than that of the 
asymptomatic group (P <0 05) All three parameters of gastric 
emptying in patients after isoperistaltic jejunal interposition 
were not significantly different from the asymptomatic con- 
trols, although the initial rate of gastric emptying was signifi- 
pee il than that of the untreated duedenal ulcer group 

« 0-05). 

These findings indicate that isoperistaltic jejunal inter- 
position restores the pattern of gastric emptying towards 
no 
1. CUSCHIERI A.' Isoperistaltic and antiperistaltic jejunal inter- 

tion for the dumping syndrome. J. R. Coll. Surg. Edinb. 
977; 22: 319—24. 


8. Faecal bile salts in patients who have had intestinal bypass 
procedures performed for the treatment of obesity 

L M SOUTH and A. LITTLEWOOD (J.-C GAZET), Department of 
Surgery, St George’s Hospital, London, and Department of 
Biochemistry, Institute of Basic. Medical Sciences, Royal 
College of Surgeons of England, London 

The ileum 18 the major site of bile acid reabsorption. Patients 
with loss of functional leum have been found to have increased 
faecal bile salt levels, which deplete their circulating bile salt 
pool and augment diarrhoea due to the cathartic action of 
excess bile salts on the colon (1). Similarly, after intestinal 
b in the treatment of obesity, patients may suffer from bile 

t malabsorption (2, 3). 

A group of patients been studied following intestinal 
bypass surgery. Faecal bile acid measurements have per- 
formed and found to be significantly raised above normal 
levels. A sumilar group of patients has been studied who have 
had, in addition to the intestinal bypass, the gallbladder 
anastomosed to the apex of the bind loop The purpose of the 
biliary anastomosis was to increase bile acid reabsorption 
uthzing the defunctioned bowel and thereby reduce the 
diarrhoea due to increased concentration of bile acids in the 
colon. In this second group of patients studied the faecal bile 
acid levels were not found to be significantly raised after 
surgery and their symptom of diarrhoea far less than with 
intestinal bypass alone 
l. HOFMAN A. F. Bile acid malabsorption caused by ileal: 

resection. Arch Intern. Med. 1972; 130: 597—605. 

2. STEIN T. A. and WISE L.: Bile salt metabolism followin 

ounce bypass for morbid obesity Ann. Surg. 1977, 185: 


3. FALOON W W., RUBILIS A., KNIPP J et al.: Faecal fat, bile 
acid and sterol excretion and biliary lipid changes in 
Y be aaa patents. dm J. Cim Nutr 1977; 30: 

1-31. 


9. Faecal bile acid excretion and colonic myoelectrical activity iu 
diverticular disease 
M. FLYNN, P HAMMOND, J. HYLAND, C DARBY and I. TAYLOR, 
Departments of Surgery and Bioengmeering, University of 
Liverpool 
Whereas all bile acids inhibit colonic absorption only de- 
oxycholic acid has been shown to influence colonic motility (1). 
If bile acids are to be implicated in the aetiology of colonic 
motor disorders, particularly diverticular disease, a relation- 
ship should exist between faecal bile acid excretion and colonic 
myoelectnical function 

Estimation of faecal bile acid excretion (measured by 
eee chromatography) and sigmoid motor function 
using an intraluminal suction electrode) were carried out in 21 
patients with symptomatic diverticular disease All studies 
were repeated on three occasions over a Í-year period. 

In patients with diverticular disease, faecal deoxycholic acid 
excretion was statistically significantly lower than in normal 
subjects (mean 97+11 mg/100g; P<0-01) as was faecal 
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lithocholic acid excretion (mean 60+6 mg/100 g; P 0-01). 
These differences were maintained over 1 year. 

During this period a high incidence of an abnormally rapid 
myoelectrical rhythm was recorded from the sigmoid colon and 
analysed objectively using automated frequency analysis 
(mean se siad 53544). 

It is feasible that an increase in colonic absorption of both 
deoxycholic and lithocholic acids occurs in diverticular disease 
and these higher concentrations tn contact with colonic smooth 
muscle may influence motor function. 

l. FLYNN M., DARBY C, HAMMOND P. et al.: Bile acids and 

colonic myoelectrical activity Br J. Surg. 1979; 66. 359. 


10. Retrograde pacing of intact canine intestine prolongs transit 
time 


G. FRY, K. ATMATZIDES, P J BYRNE and T P. J HENNESSY, 
University Department of Surgery, Trinity College, Dublin 

It has been shown (1) that retrograde ng can increase 
absorption from an isolated jejunal loop. The aim of this study 
was to determine the effects of retrograde pacing on the intact 
proximal and distal jejunum. 

Two groups of five dogs each were used Group I had 
transection and reanastomosis of the jejunum at 50 cm and 
75 cm from the duodenojejunal flexure. Group II had a similar 
double transection and reanastomosis at 50 cm and 75 cm from 
the 1leocaecal valve. All animals had the stimulating electrode 
placed jet roximal to the distal transection. Pacing for 60 min 
at 0-3 (neam regularly achueved 100 per cent retrograde 
conduction of slow waves within the transected segment. In 


Group I dogs banum sulphate (75 ml) was placed in the 


stomach and serial radiographs were taken. Without pacing, 
the barium reached the distal jejunum in 60 min. With pacing, 
the barium remained in the stomach and duodenum for 60 min, 
but passed rapidly into the distal jejunum when pacing was 
discontinued. In group II transit time to the distal jejunum was 
measured by tbe passage of !*C polyethylene glycol. 
Retrograde pacing for 60 min si y increased transit 
time from 31-44+7-9 min to 567-E 1-6 min. (P005). We 
conclude that retrograde pacing can significantly prolong 
transit time 1n the intact proximal and distal jejunum 


1. COLLIN J., KELLY K, A. and PHILIPSS F.. Absorption from the 
Jejunum 18 increased by forward and backward pacing. Br 
J. Surg 1979, 66: 489—92. 


11. Do radio-opsque pellets provide an accurate estimate of 
gastrointestinal transit? 


S. SAGAR and R. SHIELDS, Department of Surgery, Royal 
Liverpool Hospital 


A marker of gastrointestmal transit should have physiological 
properties similar to di food residue and yet be easily 
measured Several markers have been used, mcluding barium 
sulphate, 1sotope-labelled capsules and radio-opaque pellets. 
Whilst the radio-opaque pellet method is the most convenient, 
ig 1t an accurate reflection of gastrointestinal transit? 

We have evolved a new method of measuring gastrointes- 
tinal transit by labelling bran with an isotope. Bran was 
labelled with °°Tc™ and ?!Cr, which remained bound after 
digestion with gastric and intestinal juices both in vitro and ın 
samples of faecal and ileostomy effluent. Transit tme measured 
with labelled bran was com with the conventional pellet 
method in two groups of patients group A, 10 healthy 
volunteers, who ate a standard meal eee the two 
markers (faecal samples were collected for the next 72 h); and 
group B, 10 patients with established ileostomy, who ate a 
similar meal and the ileostomy effluents were collected at 4- 
hourly intervals for the next 24 h. 

The rates of evacuation of labelled bran and pellets in faeces 
and of ileostomy effluents were different. There was no 
correlation between the bran and the pellets in each of 25 faecal 
samples (P<0-001) and in the 50 ileostomy effluent samples 
(P « 0-05). As bran is a natural dietary residue, the rate of its 
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transit is a more accurate reflection of true gastrointestinal 
transit than transit of radio-opaque pellets. 


12. What is the risk of developing a urinary calculus after 
ileostomy formation? 

C P. BAMBACH, W. G. ROBERTSON, M. PEACOCK, D. ROSE and G. L 
HILL, University Department of Surgery and MRC Mineral 
Metabolism Unit, The General Infirmary at Leeds 


While there 1s evidence that patients with an ileostomy are 
more likely to develop urinary calculi, especially uric acid 
calculi (1), there 1s little information on the relative msk of 
calcium stone formation compared with normals and known 
stone formers or the effect of small bowel resection on this risk. 
We have studied 44 ileostomy patients, 16 with resection of 
10—100 cm of small bowel, to examine these questions. 

Twenty-four hour urine and ileostomy collections were 
made. The urines were analysed and saturation indices for uric 
acid, and calcium oxalate, and relative probability for calcium 
stone formation Sy. were calculated according to methods 
previously described (2, 3) 

The most important abnormalties were urne volume 
(836+412 ml/24 h) and pH (5-3 +0:3), which were significantly 
lower than no values (P « 0-001). 

The 24-h excretion of constituents was not elevated; in fact 
calcium excretion waslow However, low urine volumes caused 
high concentrations of oxalate and uric acid. The mean 
saturation indices for both unc acid and cakium oxalate were 
significantly higher than controls (P <0-001), and approached 
those of known stone formers. 

Examination of ileostomy patients by these methods 1s 
recommended. 


l. MARATKA Z. and NEDBAL J : Urolithiasis as a complication of 
FF oe treatment of ulcerative colitis. Gut 1964, 5. 

2. MARSHALL R. W, and ROBERTSON W. G : Nomograms for the 
estimation of the saturation of urine with calcium oxalate, 
pen et ete magnesium ammonium phosphate, uric 
acid, sodium acid urate, ammonium acid urate and cystine. 
Clin. Chem. Acta 1976; 72: 253-60. 

3. ROBERTSON W. G, PEACOCK M., HEYBURN P J. et al.’ Risk 
factors in calcium stone disease of the urinary tract Br J. 
Urol. 1978, 50: 449-54 


13. Blood transfusion and HLA matching in cadaver—donor 
renal transplantation 
P. J, DEWAR, G. PROUD and R. M. R TAYLOR, Renal Transplant 
Unit, Department of Surgery, Royal Victoria Infirmary, 
Newcastle upon Tyne 


The beneficial effect of pre- lant blood transfusion on first 
cadaver renal allograft survival has been reported by many 
centres. The effect of HLA matching is less certain. In this 
study, the effect of HLA matching in transfused and non- 
transfused renal allograft recipients has been analysed. 
Effect of blood transfusion. In 137 transfused recipients, the 
overall 1-year graft survival was 79 per cent com with 47 
per cent 1n 86 non-transfused recipients (P <0-0005), regardless 
of HLA matching. 
Her of HLA matching: Tissue materi, for two identical 
-B locus antigens gave significantly better l-year graft 
survival of 92 per cent in 41 transfused recipients compared 
with 74 per cent in 96 transfused recipients not matched for two 
HLA-B locus antigens (P <0-01). No significant differences in 
graft survival were found 1n transfused recipients matched for 
3, 2, 1 or 0 HLA antigens when HLA-B two antigen identity 
matches were excluded. 

In 86 non-transfused graft recipients no benefit could be 
demonstrated from HLA matching, including HLA-B two- 
antigen identity. 

It 15 concluded that the highly significant beneficial effect of 
pre-transplant transfusion justifies its use as a preparation for 
transplantation and that organ matching and distribution 
should be based on HLA-B locus identity rather than on the 
number of antigens in common. 


14. Erythrocyte intracellular sodium and transmembrane 
sodium flux in surgical patients 
A. G. RADCLIFFE, A. JOHNSON and $ CHAN (H DUDLEY), Academic 
Surgical Unit, St Mary's Hospital, London 
The possibility of the decline in the sodium concentration 
gradient and in flux across cell membrane has been proposed as 
anexplanation for post-traumatic hyponatraemia (1). We have 
sought direct evidence of this by measurement of ^^Na flux (2) 
in erythrocytes and intracellular sodium (3). 

In 9 healthy patients before and after major surgery the flux 
results (mean +s.e.mean) were: 


Pre Post 
Influx 2-96 4- 0-3] 3-07 0:35 
mol/l cells/h) 
Eff 2 84+0-34 2°82 40-30 


ux 
(mol/l cells/h) 


There 18 no significant difference between groups (Mann- 
Whitney U) 


For intracellular sodium the results were: 


Pre Post 
Intracellular Na 8-14+0 62 8-26+0-85 
(mol/l cells/h) 
Intracellular Na 11-58+0 86 11 0741-13 


(mmol/l cell water) 


In these groups of patients flux and intracellular content were 
thus unchanged. 

In 14 seriously ill p intracellular sodium content was 
not raised and the flux was appropriate to the intracellular 
concentration: 


Influx 3-2 +0°37 
P uel cells/h) 

ux 3 440-37 
(mol/l cells/h) 

Intracellular Na 7°55 +0°52 
(mmol/l cells) 


We have failed to demonstrate in any of these patients (many 
with profound hyponatraemia) the pattern that would be 
expected in ‘sick cell syndrome'—a high intracellular sodium 
with a low serum sodium concentration 
Hyponatraemic extracellular hypotonicity must be assumed 
to be dilutional though the source of the excess extracellular 
water in the sick patient remains to be defined. 
l. FLEAR C T G: Hyponatraemia Lancet 1974; 2: 164—6 
2 LEVIN M., RECTOR F. and SELDON D.: Effects of potassium and 
ouabain on sodium t rt in human cells Am J. 
Physiol. 1968; 214. 1328-32 
3. KHALIL M., KABIEL A , EL-KHATEEB 8 et al.. Plasma and red 
cell water and elements in protein-calorie malnutrition. Am. 
J. Clin, Nutr. 1974; 27 260. 


15. Haemorrhagic shock: the effect of «-adrenergic blockade on 
liver blood flow and oxygen consumption in the dog 
A. SMITH, R. T. MATHIE, R. WRIGHT, A. M HARPER and L. H. 
BLUMGART, University Department of Surgery, Glasgow Royal 
Infirmary, Wellcome Surgical Institute, University of Glasgow, 
and Hammersmith Hospital, London 
Stepwise reduction in mean arterial blood pressure (MABP) 
was achieved by controlled haemorrhage in two groups of 
anaesthetized greyhounds; control dogs (n — 6) and dogs in 
which a-adrenergic blockade was achieved by intravenous 
phenoxybenzamine (n — 8) 

Portal venous blood flow (PVBF) and hepatic arterial blood 
flow (HABF) were measured by electromagnetic flowmeters 
and hepatic oxygen consumption was determined. 


In control dogs, HABF remained at baseline levels until 
MABP was d by 60 per cent of control values. Further 
bleeding beyond this level of hypotension resulted in a 
reduction in HABF. PVBF and total liver blood flow (TLBF) 
declined signi tly following a 15 per cent reduction in 
MABP and continued to decline progressively with worsening 
hypotension. Total liver oxygen consumption remained un- 
changed until MABP had been decreased by more than 60 per 


cent. 

In the a-adrenergic blockade group, PVBF and HABF were 
maintained at baseline values until BP had been reduced by 
60 E cent and 75 per cent respectively. TLBF remained 
unchanged until a greater than 65 per cent reduction in MABP 
and thereafter ıt began to decline. Hepatic oxygen consump- 
tion remained unchanged until MABP was reduced by greater 
than 75 per cent. 

It 1s concluded that a-adrenergic blockade is beneficial in 
maintaining liver blood flow and oxygen consumption during 
haemorrhagic shock. 


16. Hyponatraemia, red cell fragility and the sick cell syndrome 
M. J. HUDSON, M. T. JONES, D. HOLDEN and D. E. F. TWEEDLE, 


Department of Surgery, University Hospital of South 
Manchester, Manchester ` 


Hyponatraemia may be produced by dilution of extracellular 
fluid (ECF), or leak of sodium tons Na+) into cells from ECF 
due to an increase in cell membrane permeability (‘sick cell 
syndrome’). It is important to distinguish between these causes 
as the treatment of cach is different. Dilution of ECF decreases 
both plasma [Na *] and osmolality, but increase in membrane 

rmeability decreases plasma [Na *] without a corresponding 
all in osmolalty. Leakage of normally non-diffusible solutes 
from cells into ECF causes an iso-osmotic redistribution of 
water, resulting in a net gain of water by ECF (1). The 
difference between the measured plasma osmolality and the 
osmolality predicted from the measured [Na *] 1s termed the 
osmolar gap. If red cell membrane permeability 1s increased, 
red cell fragility (RCF) will increase 

The relationship between plasma [Na*], osmolar gap and 
RCF was eni in 40 patients undergoing Eri a Rn minal 
o tions such as pancreatectomy, who might be ex to 
Hevelop the ‘sick cell syndrome’. Plasma [Na*] fell in all 
patients on the first postoperative day (mean — 5-1 mmol/l, 
P<€0-001), and on the fifth postoperative day (mean 
—3-7 mmol/l, P<0-001), but a positive osmolar gap occurred 
in only 25 re was no correlation between osmolar gap and 
RCF, and changes in RCF did not indicate those patients with 
the ‘sick cell syndrome’ 
| FLEARC. T. G and SINGH C. M.: Hyponatraemia and sick cells. 

Br. J. Anaesth. 1973; 45: 976— 


17. Identification of osmolal gap in post-surgical hyponatraemia 
S. CHAN, H. DUDLEY, A. JOHNSON and A. G. RADCLIFFE, Academic 
Surgical Unit, St Mary's Hospital, London 


Though the evidence is strong that post-surgical hypona- 
traemia 1$ caused chiefly by water retention (1), sporadic 
instances of disproportionate dilution have been observed (2). 
We have the matter in relation to general surgery by 
two studies: 

A validation, in view of the past reports to the contrary (3), 
that large water loads dilute body water compartments propor- 
tionally, by the administration of 5 per cent of total body water 
(TBW) with simultaneous desmopressin to six volunteers. 

A systematic prospective study of 20 patients undergoing 
major abdominal surgery by measurement of TBW (trinum) 


and total exchangeable sodium (7*Na) together with precise 
assessment of administered and lost water and electrolyte. 
Exchangeable potassium was calculated from the validated 


formula of Ede and Moore (4) In volunteers changes in 
serum sodium concentration and osmolality were those ex- 
pected from equidistribution of the water load. In 14 healthy 
ud aer patients daily changes in serum sodium and observed 
and calculated osmolality could be wholly accounted for by 
changes ın external balance. In consequence a linear regression 
exists between serum sodium concentration and the ratio 
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[(Na*e = Kc*)/TBW] corrected for balance 


S—NA* = 0-85 [(Nat e = Ke*)/TBWlpat 
+22 11 (P «0 001) 


However, in 6 patients who were ill before surgery (wt loss > 10 
per cent; chronic sepsis) and whose course was complicated, 
dilutional trends were not followed: osmolal gaps of 
20--50 mosmol/kg were found. Either sodium migration or an 
expulsion of water and non-ionic solutes from the cells of sick 
surgical patients can explain these results. 


]l. THOMAS T. H. and MORGAN D. B. Post-surgical hypo- 
natraemia: the role of intravenous fluids and arginine 
vasopressin. Br. J Surg. 1979; 66: 540-2. 

2 TINDALL S. F. and CLARK R G.: LO aaa in surgical 
practice Br J. Surg. 1976; 63: 150. 

3, DUDLEY H. A. F., BOLING E. B., LE QUESNE L. P. Ct al.. Studies on 
antidiuresis in surgery. Effects of anaesthesia, surgery and 
antidiuretic hormone on water metabolism in man Ann. 
Surg. 1954; 140° 345—65. 

4. SHIZGAL H. M., SPANIER A. H., HUMES J et al: Indirect 
measurement of total exchangeable potassium. Am J Surg. 
1977; F253. 233. 


18. Coagulation during major surgery and relationship 
to deep vein throm 

S. JENNINGS, A. J. CASS, B. HEATHER and R. M. GREENHALGH, 
Department of Surgery, Charing Cross Hospital, London 


Butler et al. (1) demonstrated hypercoagulability during sur- 
gery using the thrombelastograph (TEG) and found no 
ifferences between the coagulation response of patients who 
developed deep vein thrombosis (DVT) and those who did not. 
In this study 38 patients were studied: 19 had aortic reconstruc- 
tion surgery during which 5000 units of heparin were given 
intravenously Another 19 patients had laparotomy at which 
no heparin was given 
: Blood was taken before operation, after the induction of 
anaesthesia, at the end of operation and on the first postopera- 
tive day, for thrombelastography, fibrinogen, haematocrit and 
euglobulin clot lysis studies. The incidence of DVT after 
surgery was using !??I fibrinogen techniques every day 
for a week. 

For the laparotomy group TEG tracings indicated ter 
coagulability at all points amongst the 9 patients who de- 
veloped postoperative deep vein thrombosis, compared with 
the 10 patients who did not. The coagulability values were 
Fa er y different in the post-induction sample (P<0-01) 
Fibrinogen levels were higher, haematocrit was lower and 
cuglobulin clot lysis time was shorter in the 9 DVT patients, 
but these values did not reach significance. 

Only 5 of the aortic group patients who had heparin dunng 
surgery subsequently developed deep vein thrombosis and 
coagulability tracings showed highly significantly reduced 
coagulability at the end of the operation amongst these 
patients. 

Hypercoagulability during surgery, and especially im- 
mediately after the induction of general anaesthesia, has been 
shown to be associated with postoperative deep vein 
thrombosis 


l. BUTLER M. J., BRITTON B J., SMITH M et al : Coagulation and 
pore o during operative surgery. Br. J. Surg. 


19. Staples or sutures in the colon? A random controlled trial of 
three methods of colonic anastomosis 

R. D. OVERY, P. J. GODFREY, MARY EVANS and A. V. POLLOCK, 
Scarborough Hospital, Scarborough, North Yorkshire 


We have studied 65 consecutive patients having elective 
colorectal resections and anastomoses to see whether the SPTU 
circular stapling gun gives a more secure anastomosis than 
either interrupted or continuous single-layer suturing 

The patients were randomly allocated, 2 [to have continuous 
sutures, 22 interrupted and 22 the SPTU gun. Two patients (3 
per cent) died within 30 days of operation, one on the seventh 
day due to anastomosis breakdown (continuous sutures) and 
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one on the seventeenth day from multiple pulmonary emboli 
(interrupted sutures). A second anastomosis broke down 
overtly after continuous su but noe in the other two 
groups The rates of radiological (Gastr cal (Gastr grafin enema) leakage 
were 1/9 in the continuous, T in the tenrapied and 2/13 in 
the stapled groups. Right and transverse anastomoses did not 
have postoperative contrast enemas. 

The trial conünues, but the preliminary results do not 
suggest that stapled anastomoses are stronger than those made 
by conventional suturing methods. It is, however, easier to doa 
low anterior resection with the SPTU gun. 


20. Theileostomy reservoir: the value of abdominal wall fixation 
and a study of motility in two reservoir designs 

B. CRANLEY and $ T. D. MCKELVEY, Department of Surgery, 
Queen's University, Belfast 


We have previously reported that valve modification 1mproves 
continence in the Kock reservoir (1). 

We have assessed the value of reservoir fixation to tbe 
abdominal wall in improving valve stability. Isolated Kock 
reservoirs were constructed in 10 dogs, 5 were fixed to the 
abdominal wall and 5 were ed. All reservoirs then 
underwent repeated incremental stresses for 10 weeks. 
Significant eee in valve length due to extrusion occurred 

in the g catheterization difficult (paired 1 
test P «0 001). Ta Sere fixed group reduction was significantly 
less 

Kock claims that his reservoir is amotile even with increasing 
intraluminal volumes. We have studied, in dogs, the peristaltic 
activity in 5 isolated Kock reservoirs and 5 ‘ -loop' 
reservoirs which have been used clinically as pelvic ileal 
reservoirs after proctocolectomy (2). Motility was recorded 
with increasing intral volumes Control studies were 
made in isolated terminal ileum in a further 5 dogs The 
motility index of both reservoir designs was low when com- 
pared to normal ileum, but increased significantly in both with 
increasing intraluminal volumes (P « 0-005). 

Fixation of the ileostomy reservoir to the abdominal wall is 
important in maintaining valve stability. The design of the 
Kock reservoir does not have special merit compared to a 
‘three-loop’ reservoir. 


I. CRANLEY B. and MCKELVEY'S. T. D. The continent ileostomy 
reservoir—a comparative ay of the competence of five 
valve designs. Br J. Surg. 1979; 66. 352-70. 

2. PARKS A. G. and NICHOLLS R. J" Proctocolectomy without 
ileostomy for ulcerative colitis Br Med J 1978; 2: 85-8 


21. Evaluation of therapy for faecal incontinence 
D MATHESON, J ALEXANDER-WILLIAMS and M. R. B. KEIGHLEY, 
Department of Surgery, The General Hospital, Birmingham 


Anorectal continence depends on several factors. motor con- 
trol 1s dependent on an intact anal sphincter and a functioning 
puborectalis sling to establish the anorectal angle (1) 
Thirty-three incontinent patients have been treated since 
January 1977 for persistent incontinence after successful 
treatment of rectal prolapse (n = 12), damage to the anal 
nai (n = 13) and idiopathic anorectal incontinence 
pas 
Three different methods of therapy were used, sometimes 
more than one in a single patient: repair (2) to restore 
the anorectal angle (n = 16), a repair of the external 
sphincters (n = 11) and an anal continence device (3) (n = 25). 
Assessment of therapy was by ual review and measurement 
of basal and squeeze anal ps 
Postanal repair cured 9 ( 6n and pinea per 
a were improved. External sphincter repair cured 7 (64 per 
t a a ee a ae 
continence device cured 1 per cent) with another 2 (8 per 
cent) improved. 
only significant rise ın squeeze anal canal pressures 4 
months after therapy was in the group treated by faradism. 
However, there was also a significant rise 1n basal and squeeze 
pressures with the return of continence irrespective of the 
method of treatment 


These results indicate that faecal incontinence can often be 
successfully treated by operation and that good results are 
usually associated with a significant mse 1n anal pressures 
l. PARKSA G , PORTER N. H. and HARDCASTLE J." The syndrome 

ne = Senang perineum. Proc. R Soc. Med 1966; 59 
2 PARKS A. G.: Anorectal incontinence. Proc R. Soc. Med. 

1975; 68: 681-90. 
3. HOPKINSON B. R. and LIGHTWOOD R.: Electrical treatment of 

anal incontinence. Lancet 1966; 1 297 


22. Is continued anal dilatation necessary after manual dila- 
tation of the anus? 

K D VELLACOTT, J. W. WRIGHT and J D. HARDCASTLE, 
Department of Surgery, Queen's Medical Centre, Nottingham 
Haemorrhoids are associated with high anal pressures and anal 
dilatation has been shown to lower this pressure and cause 
symptomatic improvement (1). It has been recommended that 
after manual dilatation of the anus (MDA) patients should be 
treated with sterculia (Normacol) and pass a large anal dilator 
regularly for several months (2). Anal pressures were recorded 
2 cm from the anal verge using a perfused probe with a side 
orifice. Forty patients with symptomatic haemorrhoids had a 
MDA under general anaesthesia performed by one surgeon 
(K..D.V). Anal pressures were recorded on admission, at 24 h 
and 3 months after MDA. The patients were prospectively 
randomized into one of two groups Group | received sterculia 
only and group 2 received sterculia and used a large anal dilator 
according to the regimen suggested by Lord (2) 


Anal pressures in cmH,O 
Pre-MDA 24h 3 mth 
Group 1 118 50 58 72:75 
(n= 20) s.e.mean 7 61 s.e.mean539 s.e.mean 5 78 
Group 2 122-75 67-60 . 
K = 20) s.e.mean 7-62 s.e.mean 9-04 — s.e.mean 6-93 
n.s. n.s. n S. 


Ninety per cent had a symptomatic improvement after MDA 
but 2 Midi: in each grou d unsatisfactory results 


requiring haemorrhoidectomy 1t is concluded that the use ofa 
large anal dilator does not influence the results after MDA for 
haemorrhoids. 


] HANCOCK B. D. and SMITH K.: The internal sphincter and 
Lord's procedure for haemorrhoids. Br. J. Surg. 1975; 6X: 
833—6. 

2. LORD P.H. A new regime for the treatment of haemorrhoids. 
Proc. R. Soc. Med. 1968, 61: 935-6. 


23. Randomized trial to compare injection with rubber band 
ligation for treatment of haemorrhoids 

F. GRECA, M. ANSELMI, E. NEVAH &nd M. R. B. KEIGHLEY, 
Department of Surgery, The General Hospital, Birmingham 
Rubber band ligation (RBL) has been advocated as the 
treatment of choice for patients with haemorrhoids associated 
with a normal or lax internal anal sphincter (1). Nevertheless 
injection remains the most popular method of outpatient 
treatment. 

All patients seen for the first time with uncomplicated 
haemorrhoids and with a maximal resting anal canal pressure 
of less than 120 cm H,O were randomly allocated to treatment 
by RBL (n = 39) or injection (n = 36). Assessment included a 
symptomatic review at 1 and 4 months after treatment At 1 
month 83 per cent of patients were entirely ptomatic or 
greatly improved after RBL compared with 8 3È per cent after 
injection. At 4 months 75 per cent were 1m coved after RBL 
com with 75 per cent after injection. Only 3 patients (4 Ase er 
cent) have subsequently required haemorrhoidectomy, 2 
injection and 1 after RBL. 


These results indicate that injection and RBL are equally 
successful at controlling symptomatic haemorrhoids. 


l. ARABI Y., MAKURIA T., BUCHMANN P etal.: Trial of high fibre 
diet or local treatment for patients with haemorrhoids. Gut 
1978; 19 A987. 


24. Elastic band ligation for treatment of second- and third- 
degree haemorrhoi comparison with haemorrhoidectomy 
J. A. MURIE, I. MACKENZIE and A J. W. SIM (A. W. KAY), University 
Department of Surgery, Western Infirmary, Glasgow 
Although haemorrhoidectomy (Hy) 1s a commonly used 
treatment for second- and third-degree haemorrhoids, elastic 
band ligation (EBL) 1s a possible alternative. 

One hundred patents suitable for Hy were randomly 
allocated to Hy (50) or EBL (50). The groups were comparable 
for age, sex, distribution, duration of symptoms and previous 
treatments Forty-five Hy and 43 EBL patents were available 
for assessment | year after treatment. Forty-two in each group 
presented with bleeding, Hy relieved 36 and EBL reli 31 of 
this symptom; a further 5 patients were improved by Hy and 7 
more by EBL. All patents had prolapsing haemorrhoids at 
presentation; Hy relieved 44 of 45 patients and EBL relieved 34 
of 43 (P <0 05); 1 more patient was 1mproved by Hy and 7 
more by EBL. Hy caused pain ın all cases, lasting > 48 h in 35. 
EBL was painless in 5 and produced pain for >48 h m 15. 
Mean time off work was 32+ 22 days for Hy and 3 +7 days for 
EBL (P «0-001) 

EBL is an outpatient procedure which causes less discomfort 
and less time off work while remaining an effective treatment 
for second- and third-degree haemorrhoids. 


25. Platelets, fibrinolytic and coagulation abnormalities in 
pran with Raynaud's syndrome and industrial vibration 


R. J. BLUNT, A J GBORGE,C J. L. STRACHAN, R A. HURLOW and J. 
STUART (F. ASHTON), Departments of Surgery and Haematology, 
Queen Elizabeth Hospital, Birmingham 

Arteriographic (1, 2) and pathological studies (3) in patients 
with Raynaud’s syndrome have demonstrated digital vessel 
occlusions and thrombosis. Studies of platelet activation, 
coagulation and fibrinolysis have been carried out on 29 
women with Raynaud’s syndrome (21 idiopathic; 8 sclero- 
derma) and 13 men with industrial vibration white finger, and 
controls matched for age and smoking habits. 

No abnormalities of platelet count were found but female 
patients with Raynaud’s syndrome had slightly increased 
platelet adhesion (Adeplat T) and a significantly lower ADP 
threshold platelet aggregation (t test P « 0-02) than controls. In 
vivo microaggregates and spontaneous aggregation were 
normal Male industrial white finger patients had increased 
platelet aggregation (n 8) and a significantly lower heparin 
ihrombun clo nae time (P «0-02). Coagulation was activated 
in these patients (dilute PTTK P<001) and fibrinolysis 
decreased (dilute whole blood clot lysis time P <0 05). 

The changes found in the industrial white finger patients and 
in women with scleroderma, but not those with idiopathic 
Raynaud's syndrome, were similar to those found in men with 
i ids vascular disease. 

ere may be a place for antiplatelet drugs in the treatment 
of Raynaud's syndrome 
|. PORTER J. M., BARDANA E. J., BAUR G.M et al.: The clinical 
significance of Raynaud’s syndrome. Surgery 1976; 80 
756-64 
2. JAMES B. P and GALLOWAY R. W In: TAYLOR W (ed ) The 
Vibration Syndrome London. Academic Press, 1974: 
195-204 

3. WALTON K W : In. TAYLOR W (ed.) The Vibration Syndrome. 
London: Academic, 1974: 109-19. 


26. Non-invasive characterization of venous insufficiency by 
photoplethysmography 


C. R. MILES, K. SHULL and A. N. NICOLAIDES, Vascular Laboratory 
and Academic Surgical Unit, St Mary's Hospital, London 


Precise investigation of venous insuffiaency has required 
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invasive measurement of sg hares venous pressures at rest 
and in relation to exercise. This technique must remain the 
reference standard by which other evaluations are judged, but 
if the emptying and filling time of dermal vessels could be 
measured and found comparable to the results from pressures, 
& non-invasive ne test would become available. 

*Photoplethysmography' (PPG) detects relative change in 
dermal blood usado fases the attenuation of trans- 
mitted|lhght.| During e exercise the venous pressure falls 
When exercise stops the veins refill either from arterial input 
(normal) or by reflux (valvular insufficiency) 

In 12 normal subjects and 34 patients with deep to superficial 
or deep venous valvular incompetence we studied simul- 
taneously venous pressures and PPG at rest and on exercise 
There was a linear relationship between time for pressure to 
return to basal and PPG refilling tme (R = 088, P<0 001). 
With ankle cuffs in position to reduce superficial reflux, the 
three groups evaluated could be precisely separated by PPG. 
Values for the median and 95 per cent confidence limits were. 
normals, 55, 25-83 s; deep to superficial incompetence, 9, 
7—15 s, deep incompetence, 8, 4—12 s. 

PPG 1s a non-invasive technique for the diagnosis and 
quantification of venous insufficiency 


27. Vascular prostheses: a comparison of their mechanical 
properties with those of human arteries and veins 

A. R. HEARN and D. CHARLESWORTH, Department of Surgery, 
University Hospital of South Manchester 


Virtually no small bore prostheses (<8 mm diameter) are 
ricci when used to replace the coronary or superficial 
femoral arteries One reason may be that their mechanical 
properties are poor (1). 

We compared the properties of a variety of prostheses 
(longitudinal impedance, and dynamic elastic modulus) with 
values for the femoral artery. Measurements were made on a 
hydraulic model coupled to a signal averager and computer 
(mean flow, pressure amplitude, Re and g mimicked closely 
those in the human femoral artery) 


Longitudinal im 
Saphenous vein 0-282+0 23 mm kg ! mi^! 
min”! at 3 Hz 
Prostheses 0-38 at 3 Hz 
(Teflon and Dacron) 
Heterograft 0-376 at 3 Hz 


All prostheses had a longitudinal impedance greater than 
comparably sized vein (P «0 001). 


Pressure wave velocity (elastic modulus) 


Human femoral artery 16—20 m/s 
Prostheses 44—83 m/s 
Biograft ee mesh) 30—35 ms 

with mesh) 69 m/s 


It 1s concluded that the elastic properties and resistance to 
dem flow of prostheses are far removed from those of 
uman vein and artery, factors which make it unlikely that they 
can be used successfully to replace small arteries. 
| BAIRD R. N., KIDSON I. G., ABBOTT W. M, et al: The dynamic 
compliance of arterial grafts. Am. J Physiol 1977, 233 
H568-H572. 


28. Cigarette smoking-induced vasoconstriction in habitual 
smokers 

R. J. LUSBY, B. BAUMINGHR, G. WALTERS, P. W DAVIES, J 
WOODCOCK, R. SKIDMORE and R. N BAIRD, Departments of 
Surgery, Pathology and Medical Physics, Bristol Royal 
Infirmary, Bristol 

The vasoconstrictor response to cigarette smoking was studied 
in 16 habitual male smokers, a 45—65 years, by pulse 
volume recordings (PVR), Doppler waveform analysis using 
pulsatlity index, transfer function derived from Founer 
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analysis and pulse wave transit time and noradrenalin assay in 
a constant temperature environment. 

Eight males with clinical, EPPO and Doppler evi- 
dence of occlusive vascular disease of the lower limbs were 
compared with 8 age-matched contro iced i 

Tees oups cigarette smoking ind a significant rise in 

venous noradrenalin (257. 9 £36 7ng/ to 
4 s 4 ng/l; P «0 005). 

Patients with established arterial disease showed a fall in 
hand digital PVR (mean +s.e.mean 21:334d3. 5mm to 
1364+418 mm P<0-05 Mann- Whitney). This fall was not 
seen in controls (20 7 3-3 5 mm to 19 8+3-6 mm n.s.). 

The resting tibial/radial transit tıme difference was signifi- 
cant between the two groups, being 89-5+8-8 ms in diseased 
and 67-4 372-8 ms in controls. However, the fall Verne 
mean) in transit time difference was ter in 
group (89-5+8 8 ms to 76:3- 7-7 ms P «0-05 Wilcoxon) in 
response to smoking compared with controls (67-4 1- 2-8 ms 
to 64:3 +3-7 n.s.). 

These results suggest that cigarette smoking induces a 
medium and small vessel vasoconstrictor which was 
not seen in controls and may help to identify an at risk 
subgroup among habitual smokers. 


29. tive monitoring of illopopliteal reconstruction by 
ankle systolic pressure index 

D. `R, BIRD, R. E. HORTON, P. W. DAVIES and R. N. BAIRD, 
Department of Surgery, University of Bristol, Bristol 


The measurement of ankle systolic pressure and ankle/brachial 
quic e Leur index (APSI) using the Doppler velocimeter is 
lished technique requiring only inexpensive equip- 
m We report the intraoperative use of method in 
ihlopoplitea] reconstruction. Because the results were not 
normally distributed they are given as medians and 95 per cent 
gee rmed i 
opop was perfo in 20 limbs of 15 patients 
(12 male, 3 female, median age 61 vente) who isd tex pan with 
or without tissue necrosis. Initial recordings were made under 
anaesthesia and ted 5 min after reconstruction and in the 
recovery room. brachial artery pressure was recorded 
simultaneously. Eight patients (40 per denn initially T no 
g tayo signal and none had a hel eto re Bee dba 
8 successfully revascularized lim had risen at 
9 iu dom 0-32 (0. 16—0-39) to 0-63 eal 0-68, P<0-001 
Wilcoxon). Median ankle pressure (mmHg) rose from 54 
(23-70) to 90 (63-110, P « 0-001 Wilcoxon). In only 6 patients 
n pulse detectable at this stage. In the recovery room 
a increase in ASPI occurred to 0 77 (0-6—0:9; P<0-01 
Wilcoxon), and median ankle pressure had risen to 108 
(83—135). At this stage only 8 of the 18 cases (44 per cent) had a 
palpable pedal pulse. 
In 2 hmbs a "fall in ASPI occurred at 5 min and despite 
operative revision both subsequently thrombosed and 


reoperation was 
simple method is of value in confirming the success of 
ihopopliteal grafts when palpable pedal p cannot be 


found, and can detect poorly functioning grafts before the 
patient leaves the operating theatre. 


30. Cigarettes and cerebral aneurysms 

B A. BELL, L. SYMON and D. G. T. THOMAS, 7he National Hospital, 
Queen Square, London 

The smoking habits of 300 patients with a subarachnoid 
haemorrhage (SAH) were ascertained from their admission 
notes and checked by a postal questionnaire. The cigarette 
consumption of the patients was then compared with that of an 
age-matched sample of general population. 

Where a cerebral aneurysm had caused the SAH, a signifi- 
cant excess of cigarette smokers was found amongst the female 
(P «0-0001) and male (P «0 01) patients. Where the SAH had 
occurred from a congenital cerebral arteriovenous malform- 
ation, the number of smokers amongst the patients was the 
same as would be in the general population. This was 
also the case for patients who had no demonstrable lesion to 


account for their SAH, on four-vessel intracranial 


ography. 
uo bral aneurysms were originally thought to arise from 
congenital defects in the arterial wall. The suggestion that 
atheroma plays A egy in their development (1) 1s supported b 
our findin association of cigarette smoking wi 
aneury SAH but not with SAH due to other lesions. This 
places cerebral aneurysms akin to aortic aneurysms (2) as 
acquired lesions associated with smoking, and in females 
possibly also associated with exposure to oestrogens. Oral 
contraceptives had been used by a high proportion of the 
sun patients who answered our questionnaire, and oral 
iege and cigarettes may act synergistically as risk 
or cerebral aneu as they do for myocardial 
EE 3). The relative risk of a ci smoker having an 
ane SAH, calculated from our data, is 3-8 for females 
and 3 3 for males, compared with lifelong non-smokers. 


1l. CARMICHAEL R.: Gross defects in the muscular and elastic 
coats of the larger cerebral arteries. J. Pathol. Bacteriol. 
1945; 57. 345-5 

2. DOLL R and PETO R.: Mortal 
years’ observations on male 
1976, 4: 1525-36 

3. MANN J 1, DOLL R , THOROGOOD M. et al.: Risk factors for 
myocardial infarction in young women. Ar. J. Prev Soc. 
Med 1976, 30; 94—100. 


in relation to smoking: 20 
ntish doctors. Br. Med. J. 


31. Amethod of determining an index of severity of injury during 
measurement of whole body protein turnover using 1-(1-!*C) 
Jeuctme in surgical patients 
M. B. CLAGUE, M. J CARMICHAEL, M. J, KEIR, P. D. WRIGHT and 
I. D. A. JOHNSTON, Department of Surgery, University of 
Newcastle upon Tyne 
Whole body protein turnover can be measured using a constant 
rate infusion of 1-(1-!*C) leucine (1) but comparison of results 
from studies on surgical patients 1s limited because of lack of a 
reliable index of severity of i muy. Following injury there ts 
increased synthesis of many of plasma proteins a and 
determination of the percentage of labelled amino acid in- 
corporated into such proteins may provide a reliable index 
During whole body a et turnover studies the rate of 


labelled amino de 
correlated with dietary intake, disease state, te, surgen procedure 
and time following surgery and staging o 


neoplasms. 

A value of 6-7 :0:5 per cent (mean 4- s.d ) was obtamed in 
non-s preoperative patients irrespective. of dietary 
intake. Postoperatively and 1n the presence of active disease 
this value rose, the mean percentage increase being highest 
following the more major surgical procedures (aortofemoral 
bypass + 139 per cent, cholecystectomy + 117 per cent) and in 
the early postoperative period (inguinal herniorrhaphy; 1st 
postoperative day +89 per cent, 3rd postoperative day +32 
per cent). In preoperative patients with large bowel lasms 
the value also rose with progressive tumour s read (Duke's 
classification A+0 per cent, B 4-27 per cent, C-- 33 per cent, 
D -- 100 per cent). 

The increase ın the percentage incorporation of 1-(1-"*C) 
leucine into plasma proteins during whole body protem turn- 
over studies provides a good index of seventy of injury in 
surgical patients. 

l. O'KEBFE $. J. D., SENDER P. M. and JAMES W. P. T : ‘Catabolic’ 

D poe nitrogen in response to surgery. Lancet 1974; 2: 
2. TILSTONE W. J. and CUTHBERTSON D P.. In: PORTER R. and 

KNIGHT J. Energy Metabolism and Trauma. London: 

Churchill, 1970. 


Se M aure eee ai eee ree td 
primary breast 


V. HUMENIUK, R. KANEN du P, M. FORREST, Department 
of Clinical Surgery, University of Edinburgh 


Two hundred and forty-three consecutive cases of breast 
cancer had their primary tumour assayed for oestrogen 
receptor by a saturation analysis method, using dextran-coated 
charcoal to separate bound and free hormone. All patients had 
stage I, II or operable stage III tumours and all had negative 

or istas tc disease (skeletal and chest X-ray, 
liver function tests). 

One hundred eh eighty-two patients had receptor positive 
tumours (>0 1 fmol per mg wet tumour weight) and 61 had 
receptor negative tumours. On comparison of two groups 
for age, menstrual status, tumour size, clinical stage and 

node involvement, no differences were found. 

All were followed for a minimum of 12 months (mean 
follow-up 30-5 months; range 12—60 months) and probability 
tables for recurrence and survival constructed. Both recurrence 


and death were ee later in patients with receptor ' 


positive tumours. When ed ed with receptor positive 
tumours only were consid the best recurrence rate and 
survival are seen in those whose tumour had between 0-1 and 
0-5 fmol per mg wet weight of receptor protein. The worst rates 
are in those whose tumour had more than 2 fmol per mg. wet 
weight. The latter was still better than rates seen in patients 
whose tumour was receptor negative. 

The differences in recurrence and survival were si 
using the log rank test with y^ of 16-79 (P = 0-0021) and 9 86 
(P — 0-04) obtained respectively. 

This paper presents data supporting the hypothesis that the 

or absence of dre receptor influences the clinical 

outcome of breast cancer independently of the patient's age, 
menstrual status, tumour size and axillary node involvement at 
presentation. However, the level of oestrogen receptor within 
the tumour is also important as the best outcome is in patients 
whose tumour has minimal receptor protein. 


33. Fluorescein fluorescence in the assessment of intestinal 
viability 

T. F. GOREY, G. B. BULKLEY and G. D. ZUIDEMA (1. L. ROSENBERG), 
The Johns Hopkins Hospital, Baltimore, Maryland, USA, and 
North Tees General Hospital, Stockton-on-Tees, Cleveland 


After relief of intestinal strangulation ıt 1s often difficult for the 
surgeon to assess bowel viability, resulting in 1nconsistency in 
the decision to resect bowel in borderline cases. This paper 
investigates the potential of using fluorescein fluorescence to 
assist in making this decision. 

A rat model of segmental intestinal ischaemia was de- 
veloped. Depending on the extent of the ischaemic injury the 
intestinal loop could recover or become gangrenous. Using 
varying ischaemic hal a of assessing intestin 
viability were tested: (a) ıntraoperative judgement (colour, 
pulse and peristalsis); (b) Poppi ultrasonic detection of 

ulsatile mural flow; and (c) fluorescein fluorescence of the 
| after intravenous fluorescein injection. All intestinal 
by 'second look' at 24 h. The 


segments were further assessed 
fin were compared with the viability as determined by 
pathological examination 48h after release of- the 
strangulation. 
Recoverable Irrecoverable 
Method of Pe intestine intestine 
viability C- C I 
Operative judgement l4 14 31 5 
Doppler 17 18 24 2 
Fluorescein 18 2 43 1 
‘Second look" 19 16 29 0 


C, Correct; I, incorrect. 

The results, as shown in the Table, indicate that when the 
ischaemic injury. was reversible only fluorescein fluorescence 
gave a satisfactory result in predicting the outcome. 

It is suggested that in this model fluorescein fluorescence 1s a 
reliable assessment of the potential of recovery of intestine after 
ischaemic injury. It is recommended for trial ın surgical 
practice. 
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34. Intracranial 


kapepe died in the management of 
‘silent’ teaucpatic tntractassial kaema 


S. GALBRAITH and G. TEASDALE, poet of Neurological 
Sciences, Southern General : Hospital, Glasgow 


In some head-injured patients who are not deteriorating a CT 
scan shows an intracranial haematoma; less than half of them 
later deteriorate and the clot 1s then evacuated Before 
deterioration these cases cannot be distinguished on clinical or 
radiological grounds from those who will recover without 
operation (1). We have therefore examined in 27 ponente the 
value of continuous monitoring of the intracranial pressure 
(ICP) in distinguishin idis the groups. Each patient had a 
traumatic intracranial haematoma diagnosed by CT scanning 
but none was deteriorating clinically. The haematoma was 
evacuated only when there was clinical deterioration (n — 12) 
or if the patient failed to improve (n = 1). In the first 6 h after 
the diagnosis of the haematoma intracranial pressure was 
30:9 mmHg in the group who later required operation, 
compared with 16+6 mmHg in the non-operated group 
DAT Only 1 of 10 patients whose ICP was less than 
mmHg required operation, whereas 6 of 11 with ICP 
between 20 and 30 mmHg, and ali of 6 patients with ICP 
greater than 30 mmHg, required operation. 
ICP measurements may be useful in predicting the course of 
a patient with a ‘silent’ haematoma and thus help in the 
décision to evacuate the clot before deterioration. 


1. GALBRAITH S., TEASDALE G. and JENNETT B: Results of 
conservative management with acute traumatic intradural 
haematomas. Br. J. Surg. 1979; 66: 352. 


35. The pelvic phiebolith—a marker of venous thrombosis? 
$. B. JANVRIN, G. DAVIES and R. M. GREENHALGH, Departments of 
Surgery, Charmg Cross and North Middlesex Hospitals, London 


Phleboliths are calcified thrombi in pelvic veins. We wondered 
whether the presence of phleboliths reflected a tendency to 
thrombosis, and whether they might predict which patients 
would develop a venous thrombosis following surgery. 

We took pelvic X-rays of 60 patients entering a trial of 

hylaxis a t postoperative deep vein thrombosis 
(DVT). The gnosis was made by the ‘7°! fibrinogen 
SLE: Thirty pe patients were in the treatment group and 30 
were controls. 

Of the 60 patients, 22 had no phleboliths, 30 had between | 
and 6 and 8 had between 7 and 12. 

Four bean a in the control group had more than 7 
phleboliths and all of them developed a DVT (100 per cent). Of 
the remaining 26 patients with 6 or less Eb iths, 5 developed 
a DVT (19 per cent). This difference was significant (P «0-01, 
Fisher's exact test). 

Two patients in the treatment group developed a DVT; I had 
9 phleboliths and the other 12. Of the 28 iei in this group 
sho did not develop a DVT, all had 8 or less phleboliths 
(P « 0-01). 

A preoperative pelvic X-ray may suggest which patients 
require prophylaxis against venous thrombosis. 


colostomy irri- 


Surgery, The General Infirmary at Le 
The best method for managing a E at home is still 
debatable. In America, patients and surgeons favour irrigation 
whereas in Britain spontaneous action 1s preferred (1) re 
has, cai been no controlled trial to determine which 1s the 
Thirty meth 

tients with permanent colostomies were admitted 
to eyed trial. They were selected at random from patients attend- 
ing a rectal clinic and previously had been using only the 'spon- 
taneous action’ method. Each patient was interviewed and 
examined before commencing irrigation and again after using 
the technique for-3 months. Each then reverted 
action’ for a further 3 months and was then reassessed. 
Throughout the trial, each patient recorded details of his or her 


' colostomy function. 
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Twenty-two patients adhered to the protocol. The mean 
time spent dealing with the stoma was 45 +s.e.mean 12 min per 
24h during ‘spontaneous action’ and 53+9 min per 24h 
during irrigation (n.s.). The number of bowel actions per week 
were 1342 during spontaneous action and 6:1 durin 
irrigation (P<0-01) Irngation reduced odour and flatus in 2 
patients (91 per cent), aliowed 12 of 18 patents to stop using 
medicaton and 7 patients (32 per cent) to discard their 
appliance. The irrigation method improved the social life of 18 
patients (82 per cent) and the working conditions of 8 of 14 
patients and caused no complications 1n any patient. 

These findings suggest that colostomy irrigation 1s better 
than the conventional British method of colostomy manage- 
ment and with the use of modern apparatus is a safe technique 


1. MAZIER P., DIGNAN D and SMITH D. G.: Effective colostomy 
irngation. Surg. Gynecol. Obstet. 1976; 142 905-9. 


37. The delayed h itivity response as a prediction of the 
outcome of ical operation—dogma disputed 

R. BROWN, J. HAMID, N 'PATEL, C. WARD, R. FARRAND, W. FORD 
and M IRVING, University Departments of Surgery and 
Experimental Pathology and Department of Microbiology, 
Hope Hospital, Salfor 

The use of the delayed h tivity skin reaction as a 
predictor of morbidity and mortality following surgical oper- 
ation has been well described. Anergic and relatively anergic 
states as defined by McLean and colleagues have been shown to 
be associated with high mortality and sepsis rates. 

We have measured body weight, arm muscle circumference, 
eee and plasma albumin in 80 patients prior to major 
surgical operations All patients were skin tested with 5 
standard anti (PPD, mumps, candida, trichophyton and 
streptokinase/streptodornase) in the manner described (1). The 
results were read 24 and 48 h later and graded into normal, 
relatively anergic and anergic The mortality and sepsis rates in 


the three groups were as follows. 
Relatively 
Normal anergic Anergic 
No. 43 14 23 
Deaths ] 1 3 
Major sepsis 4 I 3 
Total sepsis I1 3 9 


No difference in nutritional, haematological or biochemical 
state could be detected between the three groups. 

At t we cannot offer any explanation as to why our 
results are so different from those of other studies. 


l MCLEAN L. D.: Host resistance in surgical patients. J. Trauma 
1979; 19: 297—304. 


38. The amylase creatinine clearance ratio following cardiopul- 
bypass 


monary 
W R MURRAY, S. MITRA, D. MITRA, L. B. ROBERTS and K. M. 
TAYLOR, Departments r4 Surgery, Cardiac Surgery and 
Biochemistry, Western Infirmary and Royal Infirmary, Glasgow 


The incidence of unexplained pancreatitis ın patients dying 
after cardiac surgery has been recorded as 16 per cent with 
evidence to implicate ischaemia in the pathogenesis of the 
pancreatitis (1) Traverso (2) has reported increased amylase 
creatinine clearance ratios (ACCR) indicating pancreatic dys- 
function in Ng ale following non-pulsatile cardiopulmonary 
bypass (CPB). Pulsatile CPB 1s increasingly recognized to be a 
more physiological form of perfusion, particularly with respect 
to capillary blood flow. This study was undertaken to de- 
termine the ACCR following cardiac surgery performed under 
both non-pulsatile and pulsatile CPB 

Twenty patients undergoing elective cardiac surgery were 
studied. Ten patients had non-pulsatile CPB (non-pulsatile 
group) while 10 had pulsatile CPB (pulsatile group). The two 
groups were comparable as regards perioperative variables and 
perfusion parameters (mean BP and mean biood flow). In both 
groups the ACCR was estimated preoperatively, on three 


occasions during surgery and daily on the first 5 postoperative 
days. A significant elevation in ACCR was observed in 9 out of 
10 patients in the non-pulsatile group but only 1 out of 10 
patients m the pulsatile group (P<0-001). ripen 

Poe in ACCR stability following pulsatile CPB may 
indicate that this form of perfusion will reduce the risk of 
pancreatitis following cardiac surgery 


l. FEINER H.. Pancreatitis after cardiac surgery. Am. J. Surg 
1976; 131. 684-8. 

2 TRAVERSO L. W., FERRARI B T., BUCKBERG G. D. et al. 
Elevated post-operative renal clearance of amylase without 


rur after cardiopulmonary bypass. Am. J. Surg. 
977; 133: 298—303. 


39. Reverse T3 production following surgery of moderate 
severity 

A. W GOODE, J. S. ORR and H. A. F. DUDLEY, Academic Surgical 
Unit, St Mary's Hospital, London, and Department of Medical 
Physics, The Royal Postgraduate Medical School, London 


Some of the features of the metabolic response to surgery 
resemble increased thyroid activity but it has also been 
suggested that conversion of T4 to T3 is diminished and 
metabolically inactive reverse T3 (rT3) is preferentially formed 
(1). This mechanism is known to operate in carbohydrate 
starvation (2). 

Eleven healthy males undergoing abdominal surgery and 
receiving 2000 cal as glucose daily were studied before and for 
10 days after operation. Two proved to be biochemically 
hyror id values for TSH, T4, T3 and rT3 were 
compared by ¢ tests. In the euthyroids TSH showed no 
significant change but in the hypothyroids there was a biphasic 
response with an initial rise (P <0-01). T4 was unchanged in all, 
but T3 fell significantly (P < 0-001) from the preoperative mean 
Nd nmol/l) for 3 days (minimal value day 1 

86 - 0-30 nmol/l) while rT3 rose reciprocally (preoperative: 
0-22+0-09, day 1: 0:66: 0-26 nmol/l). 

After surgery T4 deiodination changes from T3 to rT3, so 
possibly limiting catabolism. Unlike the statving patient these 
changes occur with carbohydrate loading and their origin 1s 
uncertain. 

]. CARTER J. N., EASTMAN C. J., CORCORAN J. M. et al.: Inhibition 
of conversion of thyroxine to trnodothyronine in patients 
with severe chronic illness. Clin. Endocrinol 1976; 8. 
587-94. 

2 SPAULDING $. W , CHOPRA I, J , SHERWIN R: S. et al. Effect of 
calone restriction and dietary composition of serum T3 and 
reverse T3 in man. J. Clin. Endocrinol. Metabol. 1976; 42: 
197—200. 


40. Surgery for prolactinoma: effective and appropriate? 

G. TEASDALE, ANNE COWDEN, J. G, RATCLIFFE, J. A. THOMSON and 
D DAVIES, Institute of Neurological Sciences, University 
Departments of Medicine and Biochemistry, Royal Infirmary 
and Department of Medicine, Western Infirmary, Glasgow 


When hyperprolactinaemia is due to a pituitary adenoma 
rather than a functional hypothalamic/pituitary disorder, there 
may be a characteristic abolition or severe depression of 
prolactin increments during sleep and 1n response to TRH and 
metaclopramide (1). Twenty women with amenorrhoea and 
infertility have been studied to discover the efficacy of trans- 
phenoidal surgery in restoring fertility and normal patterns of 
pituitary function. Before operation each patient showed the 
characteristic endocrine abnormalities and a small adenoma 
(2—10 mm) was found at operation. Postoperatively, prolactin 
levels were normal in 16 patients (80 per cent), 7 of whom have 
conceived while the remainder are ovulating. In this group, 
prolactin increments during sleep and in response to TRH and 
metaclopramide returned after operation. In 4 patients pro- 
lactin was lowered but remained above normal and dynamic 
M eie did not return; in these patients the operative 
findings indicated surgically inaccessible infiltration into the 
dura of the cavernous sinus. These results support the concept 


of a tumour-specific pattern of hyperprolactinaemia; resti- 
tution of physiological responsiveness after surgery 18 against s a 
primary hypothalamic disorder in these patients. 


l. COWDEN E. A, THOMSON J. A., DOYLE D. et al. Tests of 
a secretion in diagnosis of prolactinomas. Lancet 
I 1155 


41. A 
colonic 
BOOM ad xo om Dera of Srey, Char 
BLOOM A. G JOHNSON, Department of Surgery, rab 
Cross Hospital, London, and Department of Medicine 
Hammersmith Hospital, London 


The humoral control of colonic motility 1s uncertain. Motilin. 


stimulates isolated human colonic muscie (1) and, m vitro, 1s 
released by water ingestion (2). Motilin enhances gastric 
e and initiates interdigestive myoelectrical complexes 

We investigated the effects of motilin and water ingestion on 
colonic activity. 

Fourteen subjects were investigated after insertion of elec- 
trodes at 15 and 25 cm from the anal verge. Pressure and 
electrical changes were continuously recorded. 

Eight subjects, after a 30 min saltne infusion, received 
mo intravenously at 0-16 pmol kg ^! mmn ^! for 30 mun. 
Plasma motin levels were estimated by radioimmunoassay 
(mean basal 19:7 pmol/l, mean end infusion level 
62+13 pmol/l). Peak motilin levels correlated with maximal 
myoelectrical and pressure changes, which were calculated 
from the electrical line in , area under the pressure curve 
and motility index. Reco ings following maximum motilin 
levels showed significant increases over basal recordings 


ns 
Subjects after a control period, drank 1 pint of water. 
CIE activity was recorded for 120 min. Maximal electrical 
poplar ges occurred between 20 and 40 min after 
tion Motilin mses were similar to those recorded after 
on and correlated with increases in pressure and electrical 


reco 
We conclude that motilin (in physiological doses) stimulates 

. human colonic motility and that endogenous motilin could be 
one component of the gastrocolic reflex. 


1. STRUNZ U., DOMSCHKE W., MITZNEGG P. et al : Analysis of the 

. effects of 13 nle-motilin on the rabbit, guinea pig, rat and 
maal Eny tract in vitro. Gastroenterology 1975; 68: 
1485— 

2. CHRISTOFIDES N. D., MODLIN 1., SARSON D. L' et al.: Release.of 
gastrin, PP, VIP and motilin after an oral water load and 
atropine in man. Clin. Sci. Mol. Med. 1978; 54: 12-13. 

3 ITOH Z., AIZAWA L, TAKEUCHI $. et al.: Hunger contractions 

' and motilin. Proceedings of the 5th International Symposrum 
. on Gastrointestinal Motility, p. 48. 


42, Reduced colonic VIP content in Hirschsprung's disease 
LC. S. HUMPHREY, H. FREUND, J. E. FISCHER (G. R. GILES), University 
. Department of Sur ery, St James’s University Hospital, Leeds, 
and Department of Surgery, Massachusetts. General arpia 
: Boston, Massachusetts 


Some of the features of Hirschsprung's disease are com- 
tible with a failure of non-adrenergic inhibition of motility. 
Vasoactive Intestinal peptide (VIP) is one of the putative 
tide neurotransmitters which may mediate this type of 
ibition. ° 
Colonic tissue, both aganglionic and normal, was obtained 
at:operation from $5 c with histologically proved 
Hirschsprung’s disease, and, for comparison, from 6 adults 


undergoing colorectal surgery. The tissues were frozen 1m- 


mediately and peptide extraction was carried out using 0-1 M 
formic acid. content in the supernatant fractions was 
measured ‘by radioimmunoassay. 

i The mean VIP conten OF doraa colon ihe aawa 
242-6 pg/g (range 150-4—360-0) which was similar to that found 
in adult colon in an mc (182:4 p 
rectum (169-8 perg). In trast, the mean content in 
aganglionic bowe wel was only.7 76:3 bd pela (rand 6: 1-200-0), and in 


of endogenous and exogenous motilin on 


substrate by Clostridium paraputrificum 


and upper |. 
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cach case was lower than that found ın the adjacent histologi- 
cally normal bowel. 
These results, b ined with previous studies with other 
pue and with n miscoscopic features, suggest that 
hsprung's disease may result from an abnormality of 
peptidergic control. 


44. Does malignancy canse an elevated metabolic rate? 
J. MACFIE, J. HOLMFIELD, R. F. G.J KING and G. L. HILL, University 
Department of Surgery, The General Infirmary at Leeds 
Ít ıs unclear whether the presence of a malignant tumour results 
in an elevation of resting metabolic expenditure RME 
is normally closely related to body cell mass (BCM) (1), an 
alteration in this relationship might be expected in patients 
with malignant disease. 

row Maddie patients were studied; 30 (14M, 16F) had 
a cas oy and the other 30 (14M, 16F) had benign 

lost weight. In the malignant group the extent of 

i ae. disease and, in particular, the presence of liver metastases, 
were noted from subsequent laparotomy findings. Total body : 
potassium (TBK) was used as an indicator of BCM and was 


, measured in a whole body counter; RME was derived from 


indirect calorimetry using a penu system, correction being 
made for nitrogen losses and eopuniney quotient (2). 


The RME correlated well wi K in both groups accord- 
ing to the regression shia aa 
Benign RME (kcal/h) 
= 210+0-40 TBK(g) - 7-70 r=0-84 
Malignant RME (kcal/h) 


= 156+0-54 TBK (g)+8 20 r—0:83 


there being no significant difference between these equations 
Those patients with liver metastases (n — 10), however, were 
significantly different from the benign group (P « 0:01) accord- 
ing to the regression equation: 


MaIgnARCE Uer metastases RME (kcal/h) 
= 17-0+0-60 TBK (g) E106 r— 087 


It 15 concluded that patients with metastatic liver disease do 
have an elevated and that this might help to explain the 
excessive wasting that 1s often seen. 


1 vouNG v. Energy metabolism and i ts in the 
cancer patient. Cancer Res. 1977; 37: 2386 47 


2. KINNEY J. M., LISTER J. and, MOORE F. D.: Relationship of 
energy expenditure to total exchangeable potassium. Ann. 
NY Acad. Sci. 1963; 110. 711-22. 


45. Faecal bile acids and clostridia in patients with breast cancer 
W. R. MURRAY, A. BLACKWOOD, K. C. CALMAN and C. MACKAY, 
University Departments of Surgery and Oncology, Western 
Infirmary, Glasgow 

It has been recognized for some time that endocrine factors 
may be involved in the initiation and promotion of human 
breast cancer. Hill y is tulated that a sigmficant produc- 
tion of oestrogens Vile acids in the large bowel may 
promote or even initiate the growth of breast cancer and has 
demonstrated that oestrogens can be produced from colonic 
, an intestinal 
anaerobe capable of exhibiting nuclear de ydrogenation 


activi 
We have studied 30 patients presenting with breast cancer 
and 36 control patients admitted for minor surgery. Stool 
were obtained for bile acid analysis and NDC 
isolafon. The mean total faecal bile concentraton{pmol/g) i 5 
patients with breast cancer was 15 6+ 1-8 s.e.mean, si 
antly lower (P «0-05) than. for control patients (20-5 +1 9 
s.e.mean). NDC were isolated from the faeces of 58 per cent of 
breast cancer patients and 15 per cent of control patients, this 
sare being statistically significant (P<0-005). Increased 
E tion by bacteria in the large bowel may explain 
faecal bile acid concentration found in patients 
a breast cancer. Further. work to determine whether 
oestrogens, make up a significant proportion of the degrada- 
tion products is therefore indicated. 
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l. HILL M. J., GODDARD P. and WILLIAMS R. E. O : Gut bacteria 
and aetiology of cancer of the breast. Lancet 1971; 2: 472-3. 


46. Psychiatric morbidity in disease-free survivors following 
radiotherapy and adjuvant chemotherapy for breast cancer; a 2- 
year follow-up study i 

A. V. M. HUGHSON, A. F, COOPER, C. S. MCARDLE, AGNES R. RUSSELL 
and D. C. SMITH, Departments of Psychiatry and Surgery, 
Victoria Infirmary, Glasgow 

Adjuvant chemotherapy following mastectomy may prolong 
disease-free survival but there 1s little information on the 
quality of life experienced (1). Following simple mastectomy, 
psychiatric morbidity was studied' during a trial of adjuvant 
chemotherapy, patients being randomly allocated to chemo- 
therapy (C), radiotherapy plus chemotherapy (RT&C) or 
radiotherapy alone (RT). Two self-rating of morbidity 
were used: the general health questionnaire (GHQ) (2) provid- 
ing a non measure, and the Leeds self-assessment of 
depression (LSD) and anxiety (LSA) scalesi(3). Two groups of 
disease-free survivors were compared: group I (C and RT&C) 


and group II (RT). 

Mean scores on the GHQ (Table) show that general 
psychiatric morbidity was significantly in group I than 
in group II at 12, 18 and 24 months after mastectomy. 


Parallel trends were observed on the LSD and LSA scales, 
being statistically significant on the LSD at 12 and 18 months, 
and on the LSA at 18 months. 


Group I Group II 
After mean + mean + 
mastectomy semean No. 3.¢.mean No 
12 mth 122424 34 24408 18 «0001 
18 mth 6542-4 27 1-4+0-6 13 «0-05 
24 mth 49+16 21 1:007 10 <0-05 


Results demonstrate that in patients free of recurrence, 
psychiatric morbidity, notably clinical depression, 1s signific- 
antly greater on comple a l-year course of adjuvant 
chemotherapy than in those o had radiotherapy alone 1 
before. These results suggest that the hiatric morbidity 
associated with chemotherapy persists for at least 12 months 
after the cessation of treatment. 


1. BRITISH BREAST GROUP: Systemic chemotherapy in early 
breast cancer. Br. Med. J. 1976; 2. 861. 

2. GOLDBERG D. P. The Detection of Psychiatric Illness by 
Questionnaire. London: Oxford University Press, 1972. 

3. SNAITH R P., BRIDGE G. W K. and HAMILTON M.: The Leeds 
scales for the self-assessment of anxiety and depression. Br. 
J. Psychiatry 1976; 128: 156-65. 


47. Axillary lymphoscintigraphy as a staging investigation in 

breast cancer 

R. B. BLACK, M. V. MERRICK, T. V. TAYLOR and A. P. M. FORREST, 
Departments of Clinical Surgery and Medical Radio-isotopes, 

- Edmburgh 


Subareolar injection. of ??Tc? antumony -sulphide colloid 
99 Tc? ASC) has been used in a diagnostic test for breast cancer 
1). In that report depressed uptake in the ipsilateral axilla was 
ound in 13 of 14 patients with operable breast cancer but ın 

only 3 of 32 patients with benign breast disease. 

Using a similar technique we have investigated 50 patients 
with breast cancer and 11 patients with benign breast disease. 
Scanning at 3 h after subareolar injection of 100 pCi ?9?Tc* 
ASC (Labelaid, Philips Duphar BV, Holland) showed mean- 
ingful üptake in the axillae ın only 12 of 46 studies. However, 
after intradermal Ly mel an interpretable scan was obtained 
in 13 of the 15 studies. 

From these 25 in ble scans we found no identifiable 
differences between the scans of patients with benign and 
malignant breast disease. However, in patients with cancer 
ipsilateral depressed uptake predicted the presence of axillary 
node metastases. Such metastases were found 1n all 5 patients 
with depressed uptake, compared with only 3 of 12 with a 
normal scan, 2 of whom had microscopic deposits only. These 


early results suggest that. a modified lymphoscintigraphy 

technique may be helpful in preoperative prediction of nodal 

metastases. 

1. AGWUNOBI T. C. and BOAK J L.. Diagnosis of malignant 
breast disease by axillary lymphoscintigraphy a preli- 
minary report. Br. J. Surg. 1968; 65; 379—83 


48. Adjuvant chemotherapy in early breast cancer 

C. S. MCARDLE, D. CRAWFORD, A. R. RUSSELL and D. C. SMITH, 
elsi of Surgery and Radiotherapy, Victoria Infirmary, 
Glasgow 

Adjuvant chemotherapy has been shown to improve signific- 
antly the disease-free survival following radical mastectomy for 
early breast cancer (1) However, the value of adjuvant 
chemotherapy after less radical has not been es- 
tablished. In this study patients with early breast cancer were 
treated by simple mastectomy and axillary clearance If the 
axillary nodes were involved, the patients were then rando- 
mized to receive postoperative radiotherapy (RT), chemo- 
therapy (CT) or radiotherapy followed by chemotherapy. 
Ninety-seven patients have now been followed up for between 6 
months and 34 years. 

Of 34 women receiving radiotherapy alone, 8 died of breast 
cancer within 3 yas and 4 others had developed widespread 
metastases (Table). In contrast, only 2 of 32 patients receivin 
chemotherapy alone and 2 of 30 patients receiving bo 
radiotherapy and chemotherapy bad died. 

These early results suggest that, after simple mastectomy and 
axillary clearance, adjuvant chemotherapy is of benefit in 
patients with early breast cancer. 


Recurrence 


Locai Disseminated Death 
ay ) 3 5 8 
Gents 
RTT l 4 2 
a patients) 
1 2 2 
(33 patients) 


1. BONNADONNA G., BRUSAMOLINO E, VALAGUSSA P €t al.: 
Combination chemotberapy as an adjuvant treatment in 
operable breast cancer. N. Engl. J. Med. 1976; 294: 405-10. 


49. Differences in presentation between acute appendicitis and 
acute Crohn's disease 

F. T. DE DOMBAL, J. R. STANILAND, S. NIXON, S. E, CLAMP and A A. 
GUNN, Department of Surgery, St James Hospital, Leeds, and 
Bangour District General Hospital, Broxburn, West Lothian 


Acute appendicitis is the commonest surgical cause of acute 
abdominal pain (1). However, a small proportion of patients 
eventually prove to have Crohn's disease and ıt would possibly 
be useful to distinguish between acute appendicitis and Crohn's 
disease on clinical grounds alone. 

In a large series of patients presenting to several Yorkshire 
hospitals with acute abdominal , 53 were shown (at 
emergency operation) to have Crohn's disease. Their clinical 
presentation was compared 1n detail with that of 200 patients 
with acute a} iss or ‘non-specific’ abdominal pain. 
Considerable erences emerged. Features favouring T 
pendicitis included youth, short duration of pain (under 48 h) 
and pain localized to the mght lower quadrant. Features 
favouring Crohn's disease included adulthood (age over 30), 
longer duration of i ies more diffuse pain and ab- 
dominal distension. Similar results were obtained from a 
comparabk series in West a) eee 

pes computer program (2) was to 153 
cases of appendicatis, Crohn's disease or cies plas id pain. 
Overall accuracy was 89 per cent, only one patient with 
appendicitis being misdiagnosed as having Crohn’s disease. 

These results suggest, in the presence of the features 
specified, that patients with acute abdominal pain should be 
suspected of having Crohn’s disease rather than acute ap- 
pendicitis and managed accordingly. 


1. DB DOMBAL F. T.: Acute abdominal pain. An OMGE survey. 
Scand. J. Gastroenterol. Suppl.) 1979; 14: 29-43. 

2. DE DOMBAL F. T.: S diagnosis assisted by computer. 
Proc. R. Soc. Lond. 1973; 183: 433—99. 


50. A new physiological model of gallbladder function 

P. MITCHENER, T. E. ADRIAN, K. E. F. HOBBS and $. R. BLOOM, 
Department of Surgery, Royal Free Hospital, London, and 
Department of Medicine, Postgraduate M. i School, London 


pope cd hysiology has in the past been studied in acute 
bozad animki; animals or with chronic fistulas, but no method 
yet at described allows simultaneous measurement of pressure 


and bile flow. We have studied gallbladder function in response 
to food and cholecystokinin ( ) using a chronic conscious 
pig model. 


Gallbladder pressure was monitored continuously usin 
fundally attached radio ’, A cannula was p in 
the bile duct which diverted bile via a tap on the animal’s back 
to allow bile volume measurement and passed on through the 
sphincter of Oddi to end in the duodenum. Food and CCK (via 
a chronic intravenous iliac catheter) were administered on 
consecutive days at least | week postoperatively. 

Gallbladder pressure peaked 2 min after CCK (increment 
194-4 mmHg, mean ts.e.mean, n = 5) and bile output in- 
creased by 18 +5 ml during the 30 min after CCK. After a meal 

ressure rose by 12-2 Sewer ap atte rad min 
m crement 17 +2 mmHg) and bile output during this hour was 
M regi by 28+2 ml. 
el, which produces much larger and probably more 
P SOLE: ical changes in bile pressure and flow, may shed new 
ncaa t on gallbladder function. 


51. Cimetidine and gastric microflora 

S. DEANE, D. YOUNGS, V. POXON, M. R. B. KEIGHLEY, J. ALEXANDER- 
WILLIAMS and D. W. BURDON, Departments of Surgery and 
Microbiology, The General Hospital, Birmingham 

H,- receptor antagonists cause gastric hypochlorhydria which 
in other situations is known to facilitate proliferation of 
bacteria in the stomach. Some bacteria may reduce nitrate to 
nitrite and participate in the formation of potentially carcino- 
genic nitrosamines (1, 2). 

We have investigated the effect of 2 months of cimetidine 
administration (1g orally/d) on the fasting microflora and 
total bile acid concentration of gastric contents and on gastric 
emptying in 6 normal volunteers and 9 duodenal ulcer patients. 

In these 15 subjects the median gastric pH rose from 1 to 6; 
the median total bacterial count rose from 0 to 105 * and the 
mean number of species isolated rose from 0-5 to 4-3. There was 
no difference in response between normals and duodenal uker 
seine 


in microflora did not correlate with changes in total. 


bdo s ici concentration or gastric emptying; neither of which 
were influenced by cimetidine. Bacterial overgrowth only 
occurred if the pH equalled, or exceeded 4. 

Cimetidine-ind hypochlorhydria is associated with a 
marked proliferation of bacteria in the stomach. These results 
suggest a need to study the effects of more prolonged therapy 
and in particular the metabolic potential of these organisms. 


l. ALLAN GRAY J. D. and SHINER M.: Influence of ic pH on 
gastric and jeyunal flora. Gut 1967; 8: 574~81. 

2. RUDDELL W , BONE E., HILL M. et al.: Gastric juice nitrite. A 
risk factor for ‘cancer in the hypochlorhydric stomach? 
Lancet 1976, 2: 1037-9, 


52. Endoscopic vagotomy—an experimental study  - 
T. V. TAYLOR and S. HOLT (A. P. M. FORREST), Departments of 
Chnical Surgery and Therapeutics, Edinburgh Royal Infirmary 


Lumbar sympathectomy was first performed by D Veste 
injection of phenol or alcohol over 30 years ago U) (1). Vagotomy 
in isolated canine gastric pouches has recently been carried out 
at open operation by the submucosal injection of alcohol (2). 
Following a pilot carved of alcohol i on into the gastric wall 
of the rat transendoscopic and highly tive va- 
gotomy were attempted in the dog. 

In the pyloric ligated rat truncal vagotomy reduced acid 
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output from 88-9 25-9 pmol to 5:2: 2-4 pmol with a marked 


reduction in the ulcer score (P « 0-001). Injection of alcohol in 
concentrations from 20 pem to 100 per cent along the lesser 
curvature of the stomach all produced acid outputs of less than 


6:5 umol with a corresponding reduction in the ulcer score. 

Four months after injection of 30 per cent akohol the acid 
output was 23-0 1 5:7 pmol and no ulcers formed. 

transgastroscopic injection of 20 per cent alcohol along 

the anterior and posterior walls of the stomach, close to the 

lesser curvature in the dog, it was possible to produce a 

reduction in insulin stumulated acid output of 58- cent 

aoe a e oesophagoscope transmural injection of alcohol 

anterior and posterior walls of the stomach 

produced a reduction in insulin stimulated acid output of 39 


per cen 
These findings su that either highly selective or truncal 
vagotomy may be easible through an endoscope in man. 


l. HASTON H. A.: Chemical sympathectomy. Br. Med. J. 1969; 
1: 1026-8. 

2. SCHAPIRO H., MCDOUGAL H. D., CARWELL G. et al: 
Submucosal vagotomy of the canine gastric fundus. Surg. 
Gynecol. Obstet. 1977; 144: 534—6. 


53. Selective vagotomy of the gastric mucosa by 


E. P. DEWAR, N. S. WILLIAMS, M F. DIXON and D. JOHNSTON, 
University Departments of Surgery and Pathology, General 
Infirmary at Leeds 

Highly selective vagotomy in man is still not selective enough, 
because it denervates the gastric musculature unnecessarily. 
Accommodation to distension is impaired (1, 2), early satiety 
produced and gastric emptying of liquids accelerated (2). 


Chemoneurolysis in the subm layer of gastric pouches 
in dogs has been shown to reduce acid output while leavin yrs 
gastric muscle innervated (3). If these rn coul 
reproduced in the entire stomach, the pari mass could 
be denervated and output of acid and pete ie without 


impairment of receptive relaxation, gastric motility or gastric 
emptying. 

e therefore ead ormed submucosal chemoneurolysis of the 
entire body and fundus of the intact stomach 1n 3 dogs, using 25 
per cent alcohol solution. Before and after operation, BAO, 

AO, and PAO,, were meagured on 3 Aaen days ın each 
dog. Pre- and postoperative biopsies o 
obtained for histological examination. 


BAO PAO, PAO,, 
Before CN 33402 308467 276469 
After CN 4-0-09 2224+405 263-43 


CN, Chemoneurolysis. 
Values are mean acid outputs + s.c. mean (mmol/h). 


Histological assessment showed reduced numbers of gan- 
glion cells ın the submucosa, but the neural damage was 
evidently insufficient to reduce acid output significantly. Hence 
chemoneurolysis i in its present form does not appear nud 
for clinical-apphication to patients with duodenal 


I. $STADAAS J. and AUNE 8$.: Intragastric se re- 
lationship before and after vagotomy Acta Chir. Scand 
1970; 136: 611-15 

2. WILBUR B. G and KELLY K. A.: Effect of proximal gastric, 
complete gastric and truncal vagotomy on canine gastric 
rra BEEN motility and emptying. Ann Surg 1973;178: 

3. SCHAPIRO H, JACKSON N. I, RASATO F. E. et al. 
Chemoneurolyss of the canine submucosa. Effects on 
Heidenhain pouch secretion. Am. Surg. 1978; 44: 785-8. 


54. Lower oesophageal manometry: a model to test recording 


P. J BYRNE, P. V. DELANEY and T. P. J. HENNESSY, University 
Department of Surgery, Trimty College, Dublin 

A model to test the accuracy of systems recording oesophageal 
sphincter dendi 18 dede Lae Previous models using excised 
canine or gus have been of limited value. We 
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have designed a model using a hydrostatic column of water 
which applies known pressures to a rubber membrane through 
which perfused catheters are withdrawn. 

This study compares our model with a canine ha 


model at different known pressures (20cmH,O and 
30 cmH,0), at different perfusion rates and using station 
pullthrough and rapid pullthrough. 
Percentage error 
e 
oesopha Hydrostatic 
mode model 
20cm 30cm 20cm 30cm 
H,O H,O H;O H,O 
Station pullthrough 
Low perfusion 94 217 33 20 
High perfusion —36  —31 3-7 1-7 
Rapi pullthrough 
w perfusion —155 -339 -171 —278 
High perfusion 4-1 24 -62 -—57 


Using station pullthrough with low perfusion rates (7, 14, 35) 
canine model inaccuracy varies from 9-4 per cent to 21-7 per 
cent while the hydrostatic model was accurate to between tpar 
cent and 3-3 per cent. With high perfusion (100, 150, 200, 400) 
both models were accurate to within 4 per cent. Using rapid 

ullthrough both models were highly maccurate to between 
155 per cent and 33 per cent at low perfusion rates. With high 
perfusion rates accuracy was between 2-4 per cent and 6 2 per 
cent for both models. 

We conclude that station pullthrough gives more accurate 
results than rapid Pulithroush at low perfusion rates. At high 
perfusion rates both station and rapid pullthrough are ac- 
curate. The canine oesophageal model and the hydrostatic 
model have a RUE alic accuracy at high perfusion rates The 
hydrostatic model is preferable because it 1s simple to construct 
and permanently reproducible. 


55. The evaluation of intravenous radionuclide cystography 
compared with micturating cystourethrography in vesicorenal 


J. E. POLLET and P F. SHARP (G. SMITH), De, 
and Medical Physics, University of Aber 


Vesicorenal reflux is a major problem in iatric surgery. 
Intravenous radionuclide cystography with one intravenous 
injection of ??Tc? DTPA provides information on individual 
renal function, coarse anatomy and vesicorenal reflux. This 
study com intravenous, radionuchnde cystography 
NC) with micturating cystourethrograph (MCU) usn 
the latest gamma imaging equipment. Fity-m t children ha 
IVRNC, MCU and cystoscopy within 1 month. IVRNC 
detected 53 refluxing ureters compared with 32 at MCU 
(P «0-001, single-tail test). We investigated this difference in 
patients with abnormal ureteric orifices or with infected urine 
since these two factors penio to reflux. Cystoscopy 
revealed 53 abnormal orifices and IVRNC found reflux in 31 of 
these compared with only 20 detected by MCU. Fourteen 
tients had infected urine at the time of investigation and 
NC showed 19 refluxing ureters including 5 out of the 6 
detected by MCU. 

IVRNC detected significantly more refluxing ureters than 
MCU 1n patients considered predisposed to reflux suggesting 
that IVRNC may be a more sensitive and reliable test than 
MCU. IVRNC avoids the physical and psychological trauma 
of catheterization, the risk of introducing infection and delivers 
2 the radiation of an MCU to the bladder and 
go : 


uments of Surgery 
, Aberdeen 


56. Correlation between anergy and immunosuppressive serum 
following thermal injury 

A. . O. WU, N. E. O'CONNOR, J. A MANNICK (R. SHIELDS), Boston, 
USA 


Immunological unresponsiveness can follow major injury. Thus 
study investigated the relationship between anergy and 


oomunn ata serum following thermal injury. In 13 
patients with burns, skin testing (ST) with five antigens was 
ormed after admission and repeated at intervals. At each 
blood was obtained for assay which measured the ability of 
patient’s serum to suppress 50 per cent or more of the 
aaa dues uced proliferation of normal human 
ymphocytes. Patients were classified according to the severity 
of injury based on age, tage and depth of burn, the 
presence of sepsis and smoke inhalation. Thirteen patients were 
examined on 34 occasions. There were 1l suppressive sera 
associated with 8 non-reactive ST (anergy) while 23 non- 
suppressive sera were associated with only 2 non-reactive ST 
=z 11-7, P = 0-0006). In 7 high risk patients 6 had non- 
reactive ST while all 6 low risk patients had reactive ST 
(7? = 6-4, P = 0-01) Anergy occurred soon after major burns 
and was correlated with smoke inhalation (x^ = 4-2, P = 0-03). 
With recovery anergy was reversed and its recurrence coincided 
with the onset of systemic sepsis (y^ = 10 8, P = 0-001). 

Our data suggest that, following a major burn, patient 
morbidity was associated with an immunological derangement 
y may be accounted for by a serum immunosuppressive 
actor 


57. Is ghacose the best energy source for intravenous nutrition? 
A controlled clinical trial comparing glucose, glucose plus 
insulin and lipid 

J. MACFIE, A. YULE and G. L. HILL, University Department of 
Surgery, The General Infirmary at Leeds 


The best energy source for intravenous feeding 1s not yet 
known. In cular there is dispute over the relative nitrogen- 
sparing effects of lipid and glucose and, furthermore, it has 
been suggested that the Sena or Pang effects of glucose may 
be enhanced by the routine addition of insulin to the glucose 
(1) 

Forty-two critically ill surgical patients were allocated to 
three treatment groups (glucose, glucose+lipid and 
glucose + insulin) to achieve matching for age, sex, rci 
weight, weight loss and diagnosis. Group I (10M, 4F, 
61:7123 yr) received —|.0-35::0-07 gN kg ! d! and 
48-9 --9-6 kcal kg ! d^! as 50 per cent dextrose; Group II 
(10M, 4F, 60-7+16-9 yr) received 0330-05 gN kg! d^! 
and 55-448-9 kcal kg! d^ !, 40 per cent of which were 
supplied as dextrose and 60 per cent as fat; and Group III 
(10M, 4F, 58 5+15-0 yt) received 0:36--0-05 gN kg ! d^! 
and 49-4 4-5 6 kcal kg^ "d^ ! as 50 per cent dextrose to which 
30 units of insulin were added for each 1000 kcal. 

The changes in body weight, fat, protein, total body 
potassium (TBK) and water over the 2-week study period were 
measured by the method of Hill et al. (2). 

The results for the groups were as follows. 


I n IH 

A Weight 2-2+08** 18+07*  21409** 

A Fat 10240-4" —— 0484220* 085+0-4* 

AP e —0-243:0-2 057402" 027402 

A Water 190+407**  1-0940-5"  187406** 

a ToK 40 +67 87+40* — 229416** 
(mmol) 


All results expressed as means + s.e.mean. 
* Significant at 5 per cent level (paired ¢ test). ** Significant 
at ] per cent level. 

These results show that the administration of fat 1s as- 
sociated with increased nitrogen retention in these patients and 
that the addition of insulin to the glucose solution does not give 
better results than glucose alone. 


|. WOOLFSON A. M. J. and ALLISON J. P.: The role of insulin in 
intravenous feeding. First European Congress on 
oe and Enteral Nutrition. Stockholm, Sweden, 


2. HILL. G L., MCCARTHY I. D., COLLINS J. P, et al.. A new method 
for the rapid measurement of body composition in critically 
ill surgical patients. Br. J. Surg. 1978; 64: 732—5. 


58. Clinical cation of the Oxylog: resting metabolic rates is 
benign and gastrointestinal disease 

M BURKE and A. E. KARK, Department of Oncology, Clinical 
Research Centre, Harrow, M. x 


Partly because of the difficulty of measuring resting metabolic 
rate ra large numbers of sick m DU existing 
methods, role of increased energy expenditure in the 
actiology of cachexia 1n common carcinomas remains con- 
troversial. We have assessed the suitability for large scale 
clinical measurement of RMR of the Oxylog (1), an instrument 
weighing 2-5kg (18-5x 8:2 21-5 cm) sich measures 1n- 
spiratory flow, collects a representative sample of expired air 
and analyses inspired/ air PO, difference, and estimated 
RMR in 48 patients with gastrointestinal cancer and 27 with 
benign gastrointestinal disease. 

Two patients with very low inspiratory flow rates were 
excluded since.it was found that measurement of ventilation 
volumes of 6 l/min or less at breathing rates of 10/min was 
subject to a maximum error of +8 per cent. Three refused to 
use the instrument, 5 became excessively restless and 13 were 
excluded for technical reasons, later eliminated. Results of the 
remaining studies are shown in the Table. 


Resting metabolic rate (kJ/h) 
Absolute — kg'BW ' kg FFM ! mol TBK ! 


Cancer — 287-44+17-9 454+0-30 63131038 1022169 


Man : 
Femalet 204:5+22:5 3-83+0-46 5-66:+0-62 1049+119 
Benign 262-0 +227 3-644+0-26 5-00+0-36 809+5-5* 


F | 2100+77 4221052 5681026 1052+50 


Results expressed as means t s.e.mean. 

Absolute = uncorrected values: BW, body weight; FFM, fat 
free mass, from total body potassium (TBK). 

* Mean significantly lower than other groups, P «0-05, 
Wilcoxon's rank sum test. 

n222. n9. §n=1l. |n= 11. 


The study shows (a) that there 1s no significant difference in 
RMR between patients with benign and malignant gastro- 
intestinal disease, suggesting that increased metabolic rate is 
not a significant feature of gastrointestinal cancer, and (b) the 
Oxylog allows easy, rapid and repeated clinical determination 
of RMR without patient discomfort. 

l HUMPHREY S.J E. and WOLFF H. S.: The Oxylog. J. Physiol. 
1977; 267: 12. : 


59. Anti-angiotensin therapy during open heart surgery 

K. M. TAYLOR, SUSHEELA MIFTRA, J. J. BRANNAN, W. H. BAIN, J. 
CASALS and J. J. MORTON, University Department of Cardiac 
Surgery, Royal Infirmary, Glasgow, and Medical Research 
Council Blood Pressure Unit, Western Infirmary, Glasgow 
We have previously PE a possible causative relationship 
between elevated | of angiotensin II (AID) and the 
vasoconstriction associated with conventional aop 
monary bypass (CPB). The haemodynamic effects of SQ14225, 
a specific angiotensin converting enzyme inhibitor, have been 
studied in dogs submitted to 60 min of CPB. A 20 min infusion 
of §Q14225 at 2 ng ke h^! was administered to 5 dogs 2 h 
after the end of CPB period (blocked group). A saline 
infusion was administered to 10 dogs submitted to an 1dentical 
protocol (control group). Measurements of peripheral vascular 
resistance index , cardiac index (CT) and plasma AI] 
levels were obtained during operation and at the start and end 
of the infusion period. There were no t differences 
between the groups at the pre-infusion samples. In the blocked 
group, ATJ levels fell during SQ14225 infusion from 57 to 
11-5 (normal «15 ng/l). There was a significant fall in 
PVRI from 38-27 units to 21-70 units, and a simultaneous 
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significant increase in cardiac index from 3:00 ] m^? min"! to 
3981m^ min"! (P «0-01). In the control group there was no 

| ang e in plasma AII levels during saline infusion, 
no fall in and no rise in cardiac index. The differences 
between the groups at the end of infusion were statistically 
highly significant (P 0-001). , 

This study indicates that reduction in elevated AII levels 
after CPB using the inhibitor $Q14225 18 associated with a 
significant fall in peripheral vascular resistance and a si - 
ant rise in index. $Q14225 may prove to of 
considerable value in improving haemodynamic status after 
open heart surgery. 


60. Munscle-free amino acids in surgical patients with sepsis and 
undernutrition 
P. J. MILEWSEI, C. J. THRELFALL and I. B. HOLBROOK (M. H, 
IRVING), University Department of Surgery and MRC Trauma 
Unit, Hope Hospital, Salford 
The formulation of amino acid mixtures for parenteral nutri- 
tion is presently based upon the assumption that patients 
requirements are uniform other than in the presence of renal or 
hepatic failure. It 1s becoming increasingly apparent that the 
requirements of septic patients are different. Because studies on 
plasma amino acids do not provide a clear indication of 
requirements in the different patient groups, we have in- 
vestigated the intracellular free amino acid concentration, 
chloride and DNA in needle biopsies of thigh muscle from 6 
patients with intra-abdominal sepsis, 4 with disease-induced 
undernutrition and 35 controls 

When compared with the controls and the undernourished 
psi e gre of septic patients showed marked dif- 
erences. were hi concentrations (mmol/l intra- 
cellular water) of valine, leucine and phenylalanine prae 
methionine and tyrosine (P «0-02) and isoleucine (P « 0-05) 
and lower concentrations of glutamine (P 0-01) and lysine 
(P«0-05). Most of the changes were not reflected in the 
plasma. Muscle water g fat free dry weight, FFDW) 
chloride mmol/kg FFDW and DNA (g/kg FFDW) were 
increased in both septic and undernourished patients 
(P <Q 001), the latter confirming the loss of muscle protein in 
both groups. 

The abnormalities 1n the thigh muscle aminogram of septic 
s lai suggest that their amino acid requirements are 

erent. 


|]. FREUND H. R., RYAN J. A. and FISCHER J. E: Amino acid 


derangements in sepsis treatment with branched chain 
amino acid rich infusions Ann. Surg. 1978; 188: 423— 30. 


61. Age and outcome of severe bead injury 

G. TEASDALE, LILIAN PARKER, D. SPEIGELHALTER ànd A. SKENE, 
Institute of Neurological Sciences, Glasgow, and Department of 
Statistics, Leicester Umversity 


Age 18 reputed to influence outcome after head injury but the 
age at which prognosis is recorded as changing varies widely 
and it 1s also ear from previous studies whether the type 
and severity of injury affect the relationship. We have analysed 
data from 1000 head injured patients to ver the charac- 
teristics of the age-outcome interaction. Mortality increased 
with age and an adequate fit to the relationship was given by a 
model which related the odds on death to patients' ages 


eror deut, rcp" 


i.c. the log of the odds on death was a linear function of age. 
When the population was split into three groups according to 
depth of coma ón the first day, a similar analysis showed that 
three ] lines adequately fitted the data, indicating that 
the effect of age in worsening outcome did not depend upon the 
severity of brain damage, and also that the latter had a separate 
effect upon outcome. On the other hand, a further analysis 
showed that an intracranial haematoma was associated with a 
higher mortality in younger patients but that the difference 
decreased as age increased Mr her neat logs (odds on death) 
were: haematoma — 1-658+(0-0481 x age), and diffuse injury 
— 0-847 + (0-288 x age). These results quantify an important 
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effect of age on outcome of head injury and identify the 
additional influences of type and severity of injury. 


62. Prospective blind evaluation of ”Tc"-diethylene triamine 
penta acetic acid (DTPA) 

A. CUSCHIERI, F. HUTCHINSON, G. D S. NEILL, M. L. WISBEY, R. A. B. ' 
WOOD, P. E. PREECE and J. CLARK, Departments of Surgery and 
Nuclear Physics, Ninewells Hospital and Medical School, 
Dundee 


De Rossi et al. (1) 1n a retrospective study reported enhanced 
uptake of °°Tc™ complexed with DTPA by the tumour im 5 
tients with primary breast malignancy and poor uptake in 
ram breast disorders. À study designed to assess on a blind 
prospective basis the value of **Tc^-D'TPA breast scintigraphy 
in the diagnosis of breast cancer 1s in progress. Thus paper 
reports on the results obtained after the first 39 cases. 

Scintigraphic views of both breasts were obtained 30 min 
and 2 h after i.v. injection of 8-0 mCi of °°Tc™-DTPA using an 
Ohio Nuclear Series gamma camera and a high resolution 
parallel-hole low energy collimator. 

The results were rted blind on all the 39'patients (aged 
17 —79 years), 20 with breast cancer confirmed histologically 
and 19 with benign disease. Enhanced uptake, more marked on 
the 2 h image, relative to the surrounding breast parenchyma, 
and E mann was reported in 19 out of the 20 
patients with histologically confirmed breast cancer (predictive 
value of a positive test =95 per cent) There was no one 
aninterpretible film in the benign group. No uptake was seen in 
cystic lesions.. In fibroadenosis, fibroadenoma and other pro- 
liferative benign lesions, a slightly enhanced uptake was seen in 
the (30 min) image with a marked reduction in the 2 h 
films. All but one of the benign lesions were correctly reported 

redicüve value of a negative test = 95 per cent). The overall 

alse positive and false negative rates were 2 5 per cent. 

This dns get pon indicates a very promising diag- 
nostic potential of *"Tc*-DTPA breast scintigraphy. 

1. DE ROSSI G., SALVO D , FOCACCI C. et al.. Breast scinti h 
vith ane HORA. A preliminary note. Rays (Roma) 1 7 
: 81-6. 


63. What is the nutritional deficit after small bowel resection? 
C. P. BAMBACH and G. L. HILL, University Department of 
Surgery, The General Infirmary at Leeds 

Recent literature (1) suggests minimal umpairment of nutrition 
follo small bowel resection and that the d of impair- 
ment and the prognosis 1s unrelated to the length of resection. 
We have performed a detailed study of 35 patients, in whom 
more than 100 cm of small bowel have been resected, in order 
to re-examine these questions. 

Body composition was measured by anthropometry and in 
vivo neutron activation analysis (2), and a wide range of 
nutritional parameters were determined. The Table below 
summarizes the major findings 


Mean t s.d. 
Body weight 61-68 +803 5248 110-39 
g 
Arm muscle 24-37 +223 2084+266 
circumference 
(cm) 
Total body 1697 4- 207 11574185 
nitrogen (g) 
WBC Vit C 20-9411-32 
(ugm/10* cells) 
iron 1604+5:55 1233+682 
(mmol/)) 
Kc acid 5 7445-2 
albumin 42:54 4-391 
(g/l) 
rum/magnesium 0 7140-10 


Other abnormalities include anaemia, lymphopenia, hypo- 
ia, hyponatraemia and depletion of visceral proteins, 
total body fat and other vitamins and 

Each patient's parameters have been weighted and combined 
to give an index of malnutrition which correlates inversely with 
the length of remaining small intestine (r — 0 74). 

Fifteen per cent of patients were unable to work or perform 
home duties and 27 per cent stated that their health interfered 
with their activities They had a signi tly hi index of 
malnutrition than the remainder of the group (0 05 > P — 0-01). 

In conclusion, a marked degree of nutritional impairment 
has been found 1n this group. The degree ae and the 
patients’ prognosis correlate with the length of remaining small 
intestine. 

1. COMPSTON J E. and CREAMER B.: cel rag ba of small 
intestinal resection. Q. J. Med. 1977, 184: 485-97. 

2. HILL G. L , MCCARTHY L D., COLLINS J. P. et al. A new method 
for the rapid measurement of body composition in critically 
ill surgical patients. Br. J. Surg 1978; 65: 732-5. 


64. Diverticular disease of the colon—all symptoms do not 
respond to dietary fibre 

M. H. ORNSTEIN, E. R. LITTLEWOOD, W NORTH, A. G. COX and I M. 
BAIRD, Northwick Park Hospital, Harrow and West Middlesex 
Hospital, Isleworth 


The symptoms of diverticular disease are multiple and a high 
fibre diet 1s considered by many to be effective therapy. We 
have shown (1) in a double-blind randomized cross-over trial of 
two dietary fibre supplements that the overall symptom 
improvement ıs no better after 16 weeks’ treatment with bran 
(B) or ispaghula (I) than with placebo (P). On a scale of 1—40, 
mean initial score of 58 patients (assessed by self- 
administered questionnaire) was 19 9+3-2 and improved to 
17 3£27 (B) 177223 and 18-022 (P) P<0-001 
(Wilcoxon signed rank test) We now report r data 
considering each symptom separately and its correlation with 
objective changes in faecal weight; oro-anal transit time and 
stool frequency and consistency. Those symptoms related to 
constipation significantly improve with fibre more than with 
2d (e.g. straining score: 1-9+07 (B), 1706 (1), and 
-1+08 (P); P «0-01) and are positively correlated with the 
objective changes. However, as well as infrequent stools (5 per 
cent) and too frequent stools (12 per cent) these patients 
resented with many other symptoms—mild abdominal pain 
43 per cent), more severe pain i per cent), abdominal 
istension (24 per cent) and flatus (21 per cent) amongst others. 
None of these symptoms improved with fibre more than with 
placebo nor correlated with the stool changes. 
We conclude that, as 1s well known, dietary fibre supplemen- 
tation beneflts constipation, but the majority of symptoms of 


diverticular disease (particularly pain) respond equally well to 
placebo preparations. 
. Normal/control 
M F Assessment 
72-3445-36 6031+535 Mean 13:794 below 
ideal BW (P <0-01) 
253 232 5% reduction (M) n.s 
10% reduction (F) 
P<0-002 
1956 + 180 1342 - 176 Mean 13% depletion 
P «0-01 
20—60 Deficiency in 6396 
of patients 
14—31 11—29 Deficiency in 47% 
of patients 
3—24 Deficiency in 46% 
of patients 
37—49 - Deficiency in 11% 
of patients 
70-10 Deficiency in 37% 
of patients 


l. ORNSTEIN M. H., LITTLEWOOD E. R, COX A, G. et al: 
Diverticular disease—is high fibre really necessary? Gut 
1979; 20° A942. 


Poster 1. Oestrogen and anti-oestrogen effects in breast cancer 
explants 

T. COOKE, D. GEORGE, K. GRIFFITHS and R. SHIELDS, Department 
of Surgery, Liverpool University and Tenovus Institute, Cardiff 


Inconsistencies 1n reports of the effects of oestrogen on breast 
cancer in culture may be explained by the presence or absence 
of hormone receptors in the tumour. 

Explants of 17 breast cancers were maintained in various 
concentrations of 17-f-oestradiol (107 5M, 10^ *M, 10^ ! 2M) 
and tamoxifen (10^ "M). After 48 h, 2-5 uCi/ml ?H-thymidine 
was added, and the cultures maintained for a further 24 h. 
Autoradiographs were x lagi and thymidine-labelling in- 
dices. (TLI for each explant by counting the 
percentage of cells labelled. Each tumour was analysed for 
oestrogen tors (ER) and in some cases progesterone 
receptors (PR). In 3 tumours, ER was also estimated at the end 
of 24, 48 and 72 h of culture. 

The morphology of 14 explants was well maintained, but 3 
were rejected due to necrosis. Levels of ER fluctuated 
throughout culture but significant levels were present at the 
end of 72 h. 

Oestrogen did not change the TLI in any of the explants. In 4 
tumours, with high levels of ER, there was a significant 
inhibition of DNA synthesis with tamoxifen (Table). In the 10 
tumours which showed no hormone effects, 4 had no receptors 
and 6 had low levels of ER; only one tumour had PR present. 


Control Tamoxifen ER 
(TLD (TLI) (fmo) PR 7 

1:07 0-15 124 + 10:03 
s.d. 1:11 s.d. 0-87 P «0-010 
1:25 0-25 355 * 810 

s.d. 1-01 s d. 0-44 P «0010 
1-30 0-15 150 + 1272 
s.d. 0-97 g.d. 0-36 P «0-001 
1-15 0-20 243 * 8-18 

s.d. 1-08 s.d. 0-41 P<0-010 


* PR not estimated. 


These results indicate that breast cancer rj eis maintain 
their ER and are therefore a suitable model tor the investig- 
ation of oestrogen effects m vitro. Tamoxifen significantly 
decreases DNA synthesis in tumours with high levels of ER and 
with PR but has no action on tumours with absent or low levels 
of ER. Although this system may not be subtle enough to show 
the stimulatory effects of oestrogen it may be useful in the 
selection of patients for anti-oestrogen therapy. 


Poster 2. Hyperphagocytosis and the effect of lipopolysac- 

charide injection m tumour-bearing mice 

J. W. B. BRADFIELD, TERESA LAI, D. B. PALMER, ROSEMARY PAYNE 

and M. O sYMEeS, Departments of Pathology and Surgery. 

University of Bristol 

Ed hybnd mice received subcutaneous transplants 
om (A x T6)F, hybrid mammary carcinomas. At 1, 2 or 4 

weeks after tumour lantation the mice were bled to 

obtain plasma and then challenged with 25 ug:'Escherichia colt 

lipopolysaccharide endotoxin i.v. The mice were killed 24 h 


later, further plasma was obtairied' and their liver ratios and' 


spleen ratios were determined. A similar procedure was carried 
out on non-tumour-bearing mice Progressive tumour growth 
was associated with an increase in the liver den UH alert 
mice with 4-week tumour transplants showed i uptake 
of colloidal carbon particles and *'Cr-labelled sheep red blood 
cells in the liver. The plasma amino aspartate transaminase 
(AST) and the ornithine carbamoy] transferase (OCT) showed 
a consistent rise 1n all groups of mice following LPS injection. 
However, at 24 h after LPS injection, the AST level showed the 
greatest rise in mice with 4-week tumour transplants. By 
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contrast, OCT, which is liberated only from hepatocytes, 
showed the greatest rise in non-tumour-bearing mice. 


Thus, hyperphagocytosis is associated with a change in liver 
function. 


Tumour | Tumour 2 
Mean Mean 
Period of (24 h post LPS) (24 h post LPS) 
tumour AST OCT AST OCT 
growth auf) (Gu (uj)  (iujD 
1 week 52:9 10-0 54-1 6274s 
2 weeks 51-0 9 2* 40 4 4.Qee* 
4 weeks 70-3* 6:4** 67:0* mtt. 
No tumour 50-6 157 506 15-7 


AST Significant mse compared to no tumour *P «0-05. 
OCT Signi t fall compared to no tumour *P<0-05, 
»* P —0-02, ***P<0-001. 


Poster 3. Subclinical breast lesions: a grid for accurate 
localization 


K. I BICKERSTAFF, A. CUSCHIERI, P. E. PREECE, M. WISBEY and 
R. A. B. WOOD, Departments of Surgery and Nuclear Medicine, 
Ninewells Hospital and Medical School, Dundee 
Since mammography 1s increasingly being used to investigate 
breast complaints, the identification of radiologically suspi- 
clous areas, in the absence of clinically detectable physical signs, 
is becoming Eque tai 

The commonest radiological sign which raises suspicion 1s a 
small isolated focus of micr tion. Whatever method 1s 
used for intraoperative localization of this, accurate sampling 
of the surgical specimen remains a problem in the pathology 
laboratory (1). 

A Perspex grid Dn cu n ea fo 
has solved this problem. As soon as the biopsy has been 
excised, 1t 15 secured with thin rubber bands on to the grid. 


Specimen and grid are X-rayed. As long as the ting 
radiograph co that the suspicious focus has been re- 
moved, it goes, together with the specimen still on the grid, to 


the histopathologist, who 1s guided as to where to take sections 
by reference to the grid. 
So far the grid has been used in 10 cases. Histology was 
malignant in | and benign in 9. 
l. OWEN A. W. M. C., FORREST A. P. M., ANDERSON T. J. et al.: 
ae scanning and surgical problems. Br. J. Surg. 1977; 64: 


Poster 4. A quantitative study of endotoxaemia in surgery using a 
P. J. WEBB, M. C. SCULLY, Y. M. NEWMAN and V. V. KAKKAR, 
Thrombosis Research Unit, King's College Hospital Medical 
School, London 


‘A quantitative measurement of endotoxin in plasma is a 


prerequisite for defining the role of endotoxin ın Gram- 
negative sepsis. The technique must be highly sensitive as man 
is known to react to minute amounts of endotoxin. The lumulus 
lysate test (1) has been established as an effective qualitative 
measurement of endotoxaemia but attempts to quantify the 
method have been difficult to apply in clinical practice. The 
reaction between endotoxin an ulus lysate 13 capable of 
activating release of a nitroanilide dye from several chromo- 
pea substrates (2). We have used this principle to develop a 

ghly sensitive assay for endotoxin in plasma using the 
chromogenic substrate $2222 which can detect endotoxaemia 
above 0-1 ug/l and the calibration curve is linear between 0 and 
lug This technique 1s therefore highly sensitive, reproducible 

capable of full automation on an LK B kinetic analyser 

Using this method we have investigated the incidence of 
endotoxaemia 1n 38 patients prior to and within 2 h of the 
completion of surgery. Endotoxaemia was detected in 13 
patients preoperatively (0-36 0-27 pe/l), 10 of whom had 
endotoxaemia postoperatively (0-53 3c 0-39 ug/D). In addition, 
14 patients without preoperative endotoxaemia developed 
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detectable levels postoperatively (0:30 +0 29 g/l). No patient 

showed evideice of endotoxic shock. 

l. LEVIN J. and BANG F. B.: The role of endotoxin in the 
extracellular tion of limulus blood Bull. Johns 
Hopkins Hosp. 1964, 115: 265-74. 

2. NAKAMURA S., MORITA T., IWANAGA S et sl: A sensitive 
substrate for the clotting enzyme in horseshoe crab haemo- 

cytes. J. Biochem. (Tokyo) 1977, 81: 1567--9. 


Poster 5. Acute titis—inflammation or ischaemia? A 
serial histological study in rats 

I. A. WATT, S. S. RAO, L. A. DONALDSON, A. CROCKETT and S. N. 
JOFFB, University Department of Surgery, Royal Infi ; 
Glasgow, and Central Pathology Laboratory, Ministry of Public 
Heaith, Doha, Qatar 


In experimental acute pancreatitis, histological studies usually 
reflect only the end stage of the disease process. This study was 
undertaken to investigate serially the development and pro- 
gression of the various light microscopic changes in acute 
pancreatitis. 

Acute pancreatitis similar to that seen in man was induced in 
rats using the closed duodenal loop technique (n = 48). Rats 
were killed 2 hourly for 24 h. Control rats underwent a 
laparotomy with mobilization of the duodenum (n = 24). A 
detailed histological evaluation was undertaken indepen- 
dently, regarding neutrophil infiltration, vascular, ductal and 
acinar changes. 

Focal acinar necrosis proceeding to a vasculitis appeared 
within 2—4 h before the tory cell infiltrate. Thereafter, 
the extent of acinar necrosis closely reflected the vasculitis with 
the later development of the acute inflammatory cell infiltrate. 
By the sixteenth hour the changes were graded as moderate 
pana and by 24 h the process represented severe acute 

emorrhagic pancreatitis. serial study has demonstrated 
that vascular changes and acinar necrosis precede the inflam- 
matory cell infiltrate. This supports the blood flow evidence 
that ischaemia occurs early in acute pancreatitis (1). 


l. THAL A.: Studies on ttis IV The pathogenesis of bile 
pancreatitis. Surg. Forum 1954; 5; 391 


Poster 6. Randomized trial to compare two methods of anal 
dilatation for haemorrhoids 
M. R. B. KEIGHLEY, F. GRBCA, M. ANSELMI, E. NEVAH and P. 
BUCHMANN, Department of Surgery, The General Hospital, 
Birmingham 
Manual anal dilatation (MDA) gives good symptomatic relief 
to patients whose piles are associated with high resting anal 
canal pressures (1). The value of local anaesthesia, tamponade 
is d Eod rade dilatation has not been studied. 
new patients with uncomplicated haemorrhoids and with 

a ds : anal pressure exceeding 120 cmH;O were 
allocated to MDA alone (n = 27) or MDA ‘deluxe’ (n = 25). 
The latter included infiltration of the anal canal with 10 ml 
] per cent marcain, insertion of a foam sponge into the anus 
and daily use of a dilator for 1 month after operation 
Assessment included a symptomatic review and measurement 
of anal canal pressures. One and 4 months after treatment 80 
lee of patients were asymptomatic or improved followin 

A compared with 100 per cent after MDA ‘deluxe’. An 

and incontinence of flatus was reported in 2 patients after 

A alone but not after MDA ‘deluxe’ Further treatment by 
band ligation or haemorrhoidectomy was necessary only in 
patients treated by MDA alone (n = 3). There was a significant 
n on a reduction in anal pressure in both groups 
P< ; 


( 


The early results of this study indicate that results of MDA 
may be improved by local anaesthetic infiltration, tamponade 
and repeated dilatation. 


l. HANCOCK B. D. and SMITH K.: The internal sphincter and 
re procedure for haemorrhoids. Br J Surg. 1975; 62: 
833-6. 


Poster 7. Gastric microflora—reliability of nasogastric tube 
sam 
S. DBANE, D. YOUNGS, D. W. BURDON, M R. B. KEIGHLEY, J 
ALEXANDER-WILLIAMS and T. MUSCROFT, Departments of 
Surgery and Microbiology, The General Hospital, Birmingham 
Bacteria may be of unportance in n n the 
hypochlorhydric stomach (1. However, ysis of gastric 
microfiora may be invalidated by the introduction of 
nasop bacteria into the stomach by passage of a 
nasogastric tube. 

We investigated the reliability of nasogastric tube simp ing 
in 23 patients by collecting gastric contents at laparotomy 
by direct needle aspiration and the passage of a nasogastric 
tube. The two methods were compared with t to species 
(qualitative) and counts of individual bacteria quacum. E 

In 20 patients (87 per cent) the methods were qualitatively 
identical: in 6 patients, both methods yielded sterile samples 
while in 14 patients the es were the same (mean 4-6 
species). In the remaining tients (13, 8 and 8 species), 16 

ies were common to each method but additional species 

were isolated by needle sampling alone (7) and tube sampling 
alone (5). These differences reflect the difficulties of identifi- 
cation of individual organisms in a complex and dense flora. 

Quantitative com on of bacteria isolated by both tech- 
niques (n » 83) indicated a close correlation between each 
method of aspiration (r = 0-84). 

These results indicate that nasogastric aspiration 1s a reliable 
method of collecting gastric fluid for microbiological study. 


l. RUDDELL W., BONE E., HILL M. et al. Gastric juice nitrite. A 
risk factor for cancer in the hypochlorhydric stomach? 
Lancet 1976; 2: 1037-9. 


Poster 8. Human tissue onse to ox-fibrin (Biethium) with 
special reference to use as absorbable colostomy rods 
E. P SIMKIN (R. SHIELDS), Royal Liverpool Hospital, Liverpool 
No sgnificant apor ın loop colostomy construction 
has been repo in almost a century, apart from mucocu- 
taneous suture. Archaic methods of colostomy loop support 
revent early use of modern adhesive appliances and cause 
[ater complications. A method using an absorbable subcu- 
taneous rod (Biethium ox-fibrin) was developed and found 
satisfactory in 15 cases with no adverse reactions. Previously 
animal models have been used to investigate cellular response 
to ox-fibrin used in several clinical situations. Human tissue 
response to this material by biopsy of insertion sites was 
performed cus Lin d closure (average time 4—6 weeks 
t-insertion). evidence of the plates had disappeared 
eaving minimal macroscopic inflammatory response; this 
compares well with experimental series. Nylon sutures re- 
mained in situ and were removed with portions of local tissue 
Sections stained with trichrome stain were compared with rat 
model material. It was confirmed that formaldehyde cross- 
hnked plates were rapidly absorbed and elements of tissue 
reaction were, with two exceptions, similar to pos -absorption 
granulation tissue 1n rats following implant absorption, these 
exceptions are fat necrosis and foreign body giant cells, which 
are so rare in the rat that they are considered abnormal. 


Percivall Pott 1714-1788 





Pott's fracture, Pott's disease of the spine and Pott's 
puffy tumour are terms still used today more than 200 
years after the diseases were first described by Mr 
Percivall Pott, FRS, surgeon to St Bartholomew's 
Hospital, London. Born in 1714 in a house in 
Threadneedle Street where the Bank of England now 
stands, Pott rose from humble origins to be the best 
known and most respected surgeon in England. After a 
7-year apprenticeship to Mr Nourse of Bart's, Pott was 
admitted to the freedom of the Barber-Surgeons 
Company at the age of 22, set up in private practice in 
Fenchurch Street and took the livery of the Company 3 
years later in 1739. Aged 31, he was appointed assistant 
surgeon to St Bartholomew's in 1745, the same year that 
the Surgeons seceded from the Barbers and formed an 
independent Company of Surgeons, the forerunner of 
the present Royal College of Surgeons of England. Pott 
was closely involved with the political schemings behind 
the separation and subsequently rose through the 
hierarchy to become Master in 1765, remaining on the 
Court of Assistants and on the Court of Examiners until 
his death 23 years later. 

Resplendent in powdered wig, red coat with buckled 
sword and gold headed cane, Pott would ride horseback 
to his hospital and patients and it was in this way that he 
came to have an accident in the Old Kent Road. One 
winter's morning in 1756 when visiting the Southwark 
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Outhouse, a hospital where men with venereal diseases 
were treated, he was thrown from his horse and 
sustained a compound fracture of his tibia. Refusing 
first-aid he purchased a wooden door and hired men to 
carry him on this improvised stretcher through the 
streets of Southwark, across London Bridge to his 
house in Watling Street. By this means he avoided the 
jolting of a carriage journey and the possible aggrava 
tion of bony malposition. Advised an immediate 
amputation by most of his colleagues, Pott agreed bu 
was then saved from operation by the arrival of his old 
teacher Nourse, who suggested a trial of conservative 
management. Fortunately this was successful, a rare 
occurrence in the days before antisepsis. It was during 
his convalescence that Pott first took up his pen as a 
medical author. A Treatise on Ruptures was published in 
the same year, Congenital Hernia a year later and then a 
succession of works on such diverse topics as lachryma! 
fistula, hydrocoele, head injuries, fistula-in-ano, frac- 
tures, dislocations, scrotal cancer in chimney sweeps 
and amputation. In all, he published 13 books which ran 
into many editions and were translated into several 
languages. It is said that the moderate cost of his 
publications introduced an era of cheap medica! 
textbooks! 

Little is known of his operative technique except tha! 
he constantly tried to simplify operations by reducing 
the number of instruments used. He also avoided 
excessive speed as shown by his remarks in the preface of 
his book on fistula lachrymalis: 


I cannot omit this opportunity of adding a few words on a 
subject which appears to me highly deserving of some notice as 
its influence may be very extensive and very prejudicial; it is the 
false idea which the bystanders at an operation generally have 
of chirurgical dexterity, to which word they annex no other idea 
than that of quickness. Time has produced a most absurd 
custom of measuring the motion of a surgeon's hand as jockeys 
do that of the feet of a horse, viz., by a stopwatch; a practice 
which, though it may have been encouraged by operators 
themselves, must have been productive of most mischievous 
consequences. 


He protested against the use of the cautery, was an 
enthusiast for phlebotomy but an inveterate crusader 
against quackery. He gave regular courses of lectures, 
his most famous pupil being John Hunter, and was 
noted for his bedside teaching and manner. Towards the 
end of his career he was consulted by David Garrick 
with a urinary stone and by Samuel Johnson with a 
scrotal swelling, but advised non-operative treatment 
for both patients. 

Five years before Pott's death his portrait. by 
Reynolds was hung in the Royal Academy; 2 years late: 
he became the first honorary fellow of the Royal College 
of Surgeons of Edinburgh. He died of pneumonia in 
1788, aged 74, his last words being ‘my light is almost 
extinguished; I hope it has burned for the benefit of 
others'. 
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Book reviews 


Thoracic Surgery Case Studies 

G. A. Kaiser, R. J. Thurer, F. A. Ferrero and A. Vargas. 
210 x 135 mm. Pp. 245. IHlustrated. 1979. London: Kimpton. 
£10-25. 


Tuis book is a useful account of the case histories of thirty-five 
selected cases admitted to a thoracic surgical unit in New York. 
There is nothing unusual about the cases but they are all useful 
examples of the day-to-day admissions to a thoracic surgical 
unit and describe the work-up of each case with the history, 
clinical examination, investigations and the discussion and 
review of the findings leading to the final diagnosis and 
assessment, and decision about surgery. As such, this book will 
be useful to the SHO starting in thoracic surgery and to 
registrars who are anxious to prepare a case for publication or 
clinical presentation. Differential diagnosis and the 'pros' and 
‘cons’ ofeurpien! treatment are discussed and the hazards and 
morbidity clearly indicated. 

It is the sort of book that should be readily available on the 
wards rather than in the library, and will be of interest to nurses 
and physiotherapists as well as junior doctors. 

J, W. JACKSON 


Modern Technics in Surgery: Cardiac/Thoracic Surgery 
Edited L. H. Cohn. 320 x 268 mm. Pp. 160, with 150 illustrations. 
1979. New York: Futura (Bristol: Wright). £24-75 (incl. binder). 


As a reference work for surgeons in training, the concept of a 
loose-leaf book enabling easy updating is attractive. It can 
rovide a balanced current survey of a specialty which the 
ormal textbook on the one hand, or the specialist journals on 
the other, cannot. The major responsibility for achieving a 
successful work of this kind lies with the editor, particularly if 
the work is multi-authored. 

The individual sections in this new book are beautifully 
prepared, clearly written and contain excellent diagrams. They 
are presented in a cover of excellent quality into which each 
section fixes securely. 

The book, however, lacks integration and really represents 
no more than a series of extended papers. Topics of hard 
practical surgical importance to trainee surgeons (e.g. mitral 
valve surgery, tricuspid valve surgery) are not included, 
whereas a highly experimental procedure such as the apical left 
ventricular abdominal aortic composite conduit is assigned 
twelve pages. 

In the thoracic sections, pulmonary surgery is well covered 
but the implication from this book is that the only oesophageal! 
operation is for carcinoma. 

The objectives of this book, as laid out by the editor in his 
introduction, are ones that would be enthusiastically welcomed 
by trainee surgeons; they have not been achieved in this first 
edition. 

B. WILLIAMS 


Amoebic Liver Abscess 

O. P. Kapoor. 286 x 220 mm. Pp. 205, with 271 illustrations. 
1979. Bombay: S. S. Publishers (16 Rajat, Mount Pleasant 
Road, Bombay 400006). $50 or Rs. 425. 


Tuis profusely illustrated book reflects the author's wide 
experience of amoebic liver abscess. It is an interesting account 
of a condition which, while unusual in the United Kingdom, is 
now more frequently seen. The book covers aspects of 
pathology, diagnosis and management and has an extensive 
bibliography. The text is liberally illustrated with colour 
photographs taken by the author but, unfortunately, they 
somewhat mar the publication since in some instances they are 
blurred and not precisely focused, in others not really illustra- 
tive of the point being made, and they are frequently repetitive. 

Certainly there is a wide and complete coverage of the 
condition but also an unnecessary elaboration and tendency to 


classification for no good reason. Thus there is an absurd 
abbreviation frequently used in the text relating to un- 
complicated abscess overlying the surface of the left lateral 
lobe of the liver, and, despite the fact that there is a distinctive 
presentation for amoebic abscess in this situation, there seems 
little object in gracing it with the name of an elaborate 
syndrome. Similarly, in the discussion on multiple liver ab- 
scesses, there is a sub-classification into five different groups. 
Again, there seems little clinical value in this approach. 

The author could have transmitted his undoubtedly wide 
experience in a much more precise text and certainly with fewer 
illustrations. The book is expensive and can hardly be recom- 
mended to the average surgical reader. On the other hand, it 
should find a place in most libraries and certainly should be 
available for reference to physicians and surgeons who might 
encounter amoebiasis in their clinical practice. 

L. H. BLUMGART 


Liver and Biliary Tract Disease in Children 
D. Alagille and M. Odievre. 260x 182 mm. Pp. 364+ xi. 
illustrated. 1979. Chichester: Wiley. £23-00. 


THIS is à handsomely produced book by the Professor and 
Associate Professor of Clinical Paediatrics at the Universite 
Paris-Sud, with the collaboration of a number of French 
paediatricians and two French surgeons with experience in 
liver disease, notably Henri Bismuth. The volume ts translated 
into English by a French--Canadian paediatrician, Micheline 
Ste-Marie, 

It is a valuable addition to the library of any surgeon faced 
with the management of infants and young children, and 
covers, in a broad fashion, the spectrum of diseases of the liver 
and biliary tract found in the neonate and young child. For the 
surgeon with a major interest in liver and biliary disease it is 
particularly useful, and especially in its coverage of the medical 
conditions encountered in paediatric practice. The sections 
relating to surgery and surgical management are somewhat 
more sketchy and incomplete and a rounded approach to some 
of the difficult problems is not always evident or absolutely 
clearly stated. 

The beok has clearly lost something in translation but this is 
not entirely responsible for the lack of clarity in some sections. 
There are, in several places, rather confusing diagrams, 
particularly those demonstrating the segmental anatomy of the 
liver and showing the pathways of collateral venous drainage in 
portal hypertension. There is an interesting and complete 
chapter on tumours ofthe liver and discussion of liver resection 
but no mention of the newer possibilities of interventional 
radiology in the embolization of such lesions. It is curious to 
find a statement ‘liver resection is followed by hepatic regener- 
ation in children, the liver reaching its initial size in six months’, 
and this supported by a reference ten years old, when many 
recent studies have shown that the process is far more rapid and 
especially in the young child. 

There is a point on which the authors lay emphasis and 
which they allege has been confused in both the adult and 
paediatric literature, namely, that there may be differences in 
the mechanisms of acute portacaval encephalopathy (charac- 
terized by major disorders of consciousness progressing to 
coma and with extrapyramidal signs) and the more chronic 
variety with emotional or psychiatric disorders and decreased 
intellectual acuity and occasionally spatial disorientation. 
Having stated the confusion, the authors fail to outline clearly 
whether these are differences in degree or whether they feel that 
there are different mechanisms and metabolic backgrounds 
associated with these forms of presentation. 

It is particularly interesting to study the section relating to 
the diagnosis of cholestasis in the very young child and 
especially for readers who have been concerned with the 
remarkable developments in imaging techniques so useful in 


adults which have developed over the past decade. Clearly, in 
the very young child, laparotomy or mini-laparotomy still hasa 
most important place but it is a little worrying to see this 
emphasized as an approach in the older child where the 
diagnosis of cholestasis is regarded as an ‘absolute indication’ 
for surgical exploration. Certainly, in many older children, the 
modern techniques and especially ultrasonography, fine needle 
cholangiography and ERCP have a place and deserve more 
emphasis. 

Despite these minor criticisms, this is a comprehensive 
contribution from an experienced team. It represents a good 
buy and perhaps especially so for the surgeon more used to 
dealing with adult patients but who occasionally encounters 
problems in childhood and requires a reference to a well- 
documented area of disease with which he is less familiar. 

L. H. BLUMGART 


Scott: an Aid to Clinical Surgery 
Revised by H. A. F. Dudley. Second edition, 245 x 188 mm. Pp. 
268. Illustrated. 1979. Edinburgh: Churchill Livingstone. £4-95. 


NOTHING is guaranteed to make a teacher of medicine more 
despondent than the sight of first year clinical students 
studying their subject from textbooks that fit into their white 
coat pockets. Yet one does have some sympathy for such 
students, faced with an overcrowded curriculum and the 
exorbitant price of the standard textbooks used by past 
generations of students. There is undoubtedly a need for good 
textbooks of surgery to serve the requirements of students in 
their first two clinical years. 

The present book was originally written by an Australian 
surgeon, Mr Peter Scott, of the Royal Melbourne Hospital, 
and was first published in 1971. The text was based upon his 
own methods of teaching and attempted to cover the common 
clinical situations rather than be comprehensive. The approach 
was undoubtedly successful for the book proved extremely 
popular both in and outside Australasia and it was reprinted 
annually in the mid-1970s. 

However, close examination of the first edition revealed 
several important gaps in areas that should have been covered 
and a general lack of systematic approach in the topics, which 
detracted from the book's educational value. A radical revision 
of the text without altering the book's original style was 
needed. This has now been undertaken by Professor Dudley 
and his colleagues from the Department of Surgery at St 
Mary's Hospital. They have without doubt achieved the 
desired result and produced an attractive textbook which will 
serve the average student well and will stimulate the good 
student to read further. 

There can be no hesitation in recommending this book to 
students for use in their early clinical vears. 

MILES IRVING 


Current Surgical Diagnosis and Treatment 

Edited J. E. Dunphy and L. W. Way. Fourth edition. 
262 x 184 mm. Pp. 1162. Illustrated. 1979. Los Altos, 
California: Lange. $19.00. 


Tuis is the fourth edition of what has obviously become a 
classic American textbook of surgery. It amounts to 1126 pages 
excluding the index and is, therefore, exceedingly comprehen- 
sive. It is, however, difficult to believe that it fulfils all the 
objectives mentioned in the Preface, which are that it is 
appropriate for the education of medical students, residents, 
practising surgeons and physicians. Indeed this is illustrated in 
many chapters in which the material presented is sufficient for a 
medical student but would be of little use to a senior member of 
the profession. In all over 60 contributors have written for this 
book and even some of the single chapters have as many as 12 
authors, writing by committee. Such is the importance of law in 
American medicine that a whole chapter has been devoted to 
the various ways in which the surgeon may become involved in 
litigation. 
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These criticisms, however, I regard as minor since the book 
itself is a mine of information and each chapter ends with a 
number of selected references which, the reviewer was pleased 
to note, were taken from the English as well as American 
surgical literature. 

Although it must be at least 2 vears between the final drafting 
of the book and its appearance on the bookshelves, it has many 
chapters describing the most recent advances associated with 
diagnostic procedures. I refer of course to the increasingiv 
extensive use of ultrasonography and computerized axial 
tomography. 

The reviewer could, therefore, without hesitation recom- 
mend this book to surgeons embarking on Fellowship courses 
with a caveat that it would still require supplementary reading 
from more specialist textbooks. 





F. G. SAHAY 


Surgical Sepsis 
Edited C. J. L. Strachan and R, Wise. 235 x 138 mm, Pp. 153. 
1979. London: Academic Press. £11-80. 


Tuis book is a well-edited record of a lively and enjoyable 
symposium in Birmingham sponsored by Eh Lilly. Sepsis is à 
major cause of morbidity and mortality and a threat to the 
surgical virility of some. Present-day thinking among leading 
students of this important field is thus of interest to all 
clinicians. 

A single-day symposium is bound to be variable in quality 
and limited in coverage. Inadequate time for discussion is 8 
particular problem, especially in the face of unsubstantiated 
dogma and inadequately controlled studies. Presentations long 
on opinion and short on data can thus on occasion go 
unchallenged. False impressions can too easily be given and 
inadequate cleansing of endoscopes and of the colon before 
surgery are two such dangerous impressions. The study of the 
value of prophylactic cephalosporins in appendicitis is also an 
example of how an improperly designed trial will give totally 
meaningless results. For all the author knew, homeopathic 
doses of antibiotic were present in tissues at the time of risk 
using this ill-chosen time of administration. 

Sumulating contributions such as those by the editors on the 
problems of conducting clinical trials (C. J. L. 5.) and newer 
antibiotics of potential value in gastrointestinal surgery 
(R. W.) are examples of contributions that make this well- 
presented book worth reading. Whether many will feel willing 
to spend £11-80 on a volume of this size, however, is debatahie 

5 KARKAAN 


294 + vii. Hlustrated. 1979. London: Butterworth, £9-95. 


THE new authors who succeeded Mr Ellis, at his request, have 
added 37 pages to the book, redistributed the contents of 
separate chapters on the eye, abscesses of the breast and 
ruptured viscera and have added one chapter on paediatric and 
another on medical emergencies. There are also four ap- 
pendices, dealing respectively with the telephone numbers of 
poisons centres, the composition of buffer solutions for 
chemical burns, the treatment of rust rings in the cornea and 
useful publications related to poisons. 

Much of the text has been rewritten; as the authors point out, 
in the9 years that have elapsed since the third edition, much has 
changed in consequence of the widespread replacement of 
‘casualty’ by ‘accident and emergency’, but one looks in vain 
for references to organization for disasters, although the role of 
casualty staff in emergency work out-of-doors is touched on. 
One of the most distressing tasks of casualty staff is to tell 
relatives that a loved one is dead, this deserves attention, as 
does the need to foresee the possibility that a severely injured 
person may become a donor for kidneys and other organs. As 
before, the emphasis is on approach, attitude and diagnosis 
rather than on the technical procedures required in casuaity 
departments and the book contains a wealth of information. 

P. S. LONDON 





380 = Book reviews 
Recent Advances in Orthopaedics 3 


Edited B. McKibbin. 242 x 161 mm. Pp. 2374 viii. Illustrated. 
1979. Edinburgh: Churchill Livingstone. £13-00. 


Tuis is an eminently readable little book which discusses eleven 
topics of current orthopaedic interest. To call them recent 
advances is perhaps a little misleading, but no matter, for the 
editor has chosen his chapters with commendable wisdom; 
most are excellent and of considerable recent interest. 

One expected a good account of spinal tuberculosis from Mr 
Lloyd Griffiths. Likewise the case for caution in accepting the 
value of adjuvant chemotherapy in the treatment of osteo- 
sarcoma is well-put by the Mayo Clinic group. The role of 
anticoagulants in hip surgery, although of considerable inter- 
est, unfortunately provides little practical advice. By contrast 
there is perhaps a surfeit of advice when the management of 
spinal injuries is considered; the reader might be forgiven for 
gaining the impression that internal fixation was almost always 
required. 


Correspondence 


Uraemia and wound healing 


Sir, 
Colin et al. (Br. J. Surg. 1979; 66: 793—7) show convincingly in 
their experimental work that acute uraemia delays the early 
healing and severely affects the cellular proliferation of surgical 
wounds and impedes the fibroblast growth in tissue culture 
media. The following data based on a study performed in the 
Department of Urology of Evangelismos Medical Centre 
(unpublished observations) support the above findings. Twelve 
patients with acute uraemia postoperatively were compared 
with 12 matched controls in respect to wound healing, 
following renal surgery. All had a standard muscle-splitting 
lumbar incision. Their blood urea was within normal levels 
before the operation. Postoperatively blood urea was signific- 
antly raised (P « 0-001) in the uraemic group for at least 6 days. 
Apart from increased mortality in the uraemic patients mor- 
bidity was greatly enhanced due to disturbed wound healing. In 
7 out of 12 complete wound dehiscence occurred, affecting all 
the layers of the wound. None of the control patients had a 
similar complication. Wound swabs taken during this period 
showed that infection was not the cause of poor healing of the 
uraemic wounds. As a consequence of wound complications 
postoperative hospital stay averaged 22-8 days for the uraemic 
patients compared to 11-8 days for the controls. I feel that these 
data complement the experimental findings of Colin et al. They 
add one more reason to prevent and treat postoperative 
impairment of renal function. 

PHILIP A. ANDROULAKAKIS 
4 Bark Place 
London W2 


espe 


Other chapters deal with rotator cuff tendinitis, internal 
fixation in fracture healing and drug treatment in some skeletal 
disorders. Flexor tendon injuries are the subject of two separate 
sections. Harold Richards convincingly argues the case for 
direct suture and this is preceded by an excellent account of the 
basic science of such injuries. 

The work of Buchholz in the management of infected hip 
prosthesis is certainly a topic of much recent interest and this 
chapter is excellent. Finally Professor Wilson hascontributed a 
valuable and topical account of experience in dealing with the 
particularly horrific injuries seen in Belfast. 

Accepting that there is a market for this type of book, it 
fulfils its role admirably. I can thoroughly recommend it as 
excellent bedtime reading for those interested in the topics 
mentioned. 

R. SWEETNAM 


Detection of occult metastases 


Sir, 

Like Professor Forrest (Br. J. Surg. 1979; 66: 749-51) we also 
found the search for clinically unsuspected metastases in bone 
and liver at the time of mastectomy unrewarding. 

Seventy-six women with localized breast cancer on the basis 
of clinical evaluation, routine biochemical indices and skeletal 
survey were studied. Bone scan, using a Selo D4 rectolinear 
scanner, liver ultrasonography and isotope liver scan were 
performed. In addition, marrow, obtained by sternal marrow 
aspiration and posterior iliac crest biopsy, was examined. All 
patients were followed for 2 years after surgery. 

Four patients were found to have clinically unsuspected 
skeletal metastases on bone scan; all died within 2 years. Fight 
patients had equivocal liver scans and 4 had equivocal liver 
ultrasound scans. In no patient were both investigations 
abnormal; none subsequently developed hepatic metastases. 
Tumour cellis were not found on examination of the bone- 
marrow. 

In this study occult skeletal metastases were detected in 5 per 
cent of patients presenting with early breast cancer. Attempts 
to detect occult metastases in bone by marrow examination and 
in liver by ultrasonography and isotope scan proved 
disappointing. 

I GRAY 
F. ADAMS 
R. B. HOGG 
C. S. MCARDLE 
Western Infirmary 
Glasgow 
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l. Provides immediate relief of low back pain 
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3.  Excellentfor shortterm treatment of acute 
conditions. 

4.  Tworigid steels to provide spinal support. 
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6. Increased intra-abdominal pressure 
provides relief to both the spine and associated 
musculature. 
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Keep up to date 
with these new books 
and new editions 


Recent Advances in Surgery — 10 


Edited by Selwyn Taylor 
1980 456 pages 151 half-tone + 85 line illustration 
hardback £16.00 paperback £11.00 


Seventeen topics of major significance to surgeon 
today are reviewed here by a team of 26 distingu 
experts. 


Reviews of the previous volume include 
masterly extremely readable 
excellent references 
Annals of Surgery, USA 
the surgeon's companion 
British Medical Journal! 


Recent Advances in 
Gastroenterology —4 


Edited by lan A. D. Bouchier 
1980 360 pages illustrated hardback £16.01 


An up-to-date series of review articles covering topics ot 


current interest to gastroenterologists and surgeons. Ter 
subjects are reviewed by 18 experts from Britain and the 
USA 


Fundamental Techniques of 

Plastic Surgery 

lan A. McGregor 

1980 Seventh edition 352 pages 102 half-tone + 14 
line illustrations paperback £8.00 

A straightforward, essentially practical account of the 
basic procedures of plastic surgery. It is an invaluable 
guide for every surgeon who operates on patients and 
must therefore be aware of the consequences on the 
skin and underlying tissues 


Forthcoming 


Operating Theatre Technique 
Raymond J. Brigden 

1980 Fourth edition 840 pages |. 97 colour + 779 
half-tone + 536 line illustrations hardback 

£32.00 approx 

This comprehensive textbook describes all aspects of 
work in the operating theatre and provides a sound 
basis for practical experience. It covers operating 
theatre technique in detail and describes many 
commonly performed operations as well as some more 
specialised procedures. It has been radically revised 
updated and improved for this edition 
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Robert Stevenson House, 1-3 Baxter's Place 
Leith Walk, Edinburgh EH1 3AF 
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Presentation 

Antibiotic Simplex" Bone Cement-Radiopaque Antibiotic Bone Cement 
is packaged as two sterile components One component is an ampoule 
containing 20 m! of a colourless flammable liquid monomer (methyl 
methacrylate). Hydroquinone is added to preven! premature 
polymerization which may occur under certain conditions; e.g. exposure 
to light, elevated temperatures. N4N-dimethy* p toluidine is added to 
promote cold curing. The liquid component is sterilized by membrane 
filtration. The other component is a packet of 40g of finely divided white 
powder mixture of Polymethy! methacrylate-styrene copolymer, barium 
sulphate, erythromycin glucoheptonate (O 740g) and colistin methane 
sulphonate (0.240g). This compound is sterilized by gamma irradiation 
The antibiotics prepared sterile, are blended with the cement component 
under sterile mixing and packing conditions. At the time of use the 
powder and liquid are mixed, resulting in the exothermic polymeric 
formation of a soft, pliabie, dough-like mass. As the reaction progresses 
within a few minutes a hard, cément-like complex is formed 

Indications 

Hardened antibiotic cement, Antibiotic Simplex" Bone Cement- 
Radiopaque is a cement-hard acrylic substance, which provides firm 
fixation of endoprotheses to bone and transfers weight evenly from the 
prothesis to the bone. The barium sulphate incorporatec in Antibiotic 
Simplex" Bone Cement-Radiopaque acts as a contrast medium for X- 
ray examination. Antibiotic Simplex" Bone Cement-Radiopaque, is 
principally used in the fixation of hip-joint and knee-joint endoprosthes 
inserted for the following indications 

Osteo-arthrosis, chronic polyarthritis; post-traumatic arthrosis, avascular 
chondro-necrosis, pseudo-arthrosis following fracture of the femur, 
endoprosthetic primary treatment of fracture of the neck of the femur in 
older patients, and re-operation following earlier insertion of 
endoprostheses 

Mechanical properties 

The mechanical properties are not adversely affected by the 
incorporation of antibiotics 

Dosagejand Administration 

A dose is prepared by mixing the entire contents of one packet of 
powder 40g and one ampoule of the liquid monomer 20ml. Depending 
upon the surgical procedure and technique, up to ! to 2 doses are 
required Each dose is mixed separately as required 

Preparation 

The liquid monomer, the ampoule itsel! and the ampoule package have 
been presterilized 

The powder polymer, the inner pouch and the powder package have been 
presterilized. |! any packaging i$ damaged do not use the product 
component 

To mix, empty the entire contents of the packet containing the powder 
component into a stainless steel mixing bowl. Add the entire contents o! 
the ampoule containing the liquid component. ADD THE LIQUID 
COMPONENT TO THE POWDER. NOT THE POWDER TO THE LIQUID 
Stir with a stainless steel spatula, or a wooden tongue blade, until the 
powder is completely saturated with the liquid. CONTINUE STIRRING 
UNTIL A DOUGH-LIKE MASS IS FORMED THAT DOES NOT STICK OR 
ADHERE TO THE RUBBER GLOVES OF THE OPERATOR. The dough 
like mass is then ready for manipulation. The mixing and manipulation 
process should be at least 4 minutes in duration. The mixing and 
kneading time required to obtain a product of proper consistency for 
application to the bone is altered by the room temperature and humidity 
The correc! working consistency of the product for application to bone is 
best determined by the experience of the surgeon 

After application of the product, position of the prosthesis must be 
maintained securely without movement until the product is hard and the 
prosthesis is firmly fixed in position. Excess product should be removed 
before the product is totally hardened 





Clinical 

Endoprotheses should always be regarded as foreign Dodies which may 
lead to infection. The risk of infections is greatly reduced by the release 
of antibiotics from Antibiotic Simpiex" one Cement-Radiopaque into its 
immediate surroundings. In cases of re-operation on endoprotheses as à 
result of infection resulting in displacement of the prosthesis, the 
antibiotic combination incorporated in Antibiotic Simpiex" Bone 
Cement-Radiopaque effectively controls the existing infection. The 
prophylactic and therapeutic effect of the combination has been 
demonstrated clinically 

Contraindications 

The use of Antibiotic Simplex” Bone Cement-Radiopaque Antibiotic 
bone Cement is contraindicated in patients allergic to any of its 
components. It is contraindicated in the younger patient with a normal 
life expectancy, because o! lack of adequate information on long-term 
effect. It is contraindicated where loss of musculature of neuromuscular 
compromise in the affected limb would render the procedure 
unjustifiable 


For sate and efficacious use of Antibiotic Simplex” Bone Cement- 
Radiopaque the surgeon should have specific training and experience to 
be thoroughly familiar with the properties, handling characteristics, and 
application of the product 

AS THE LIQUID MONOMER IS HIGHLY VOLATILE AND FLAMMABLE 
THE OPERATING ROOM SHOULD BE PROVIDED WITH ADEQUATE 
VENTILATION SO AS TO ELIMINATE THE MAXIMUM AMOUNT OF 
MONOMER VAPOUR. CAUTION SHOULD BE EXERCISED DURING THE 
MIXING OF THE TWO COMPONENTS TO PREVENT EXCESSIVE 
EXPOSURE TO THE CONCENTRATED VAPOURS OF THE MONOMER 
WHICH MAY PRODUCE IRRITATION OF THE RESPIRATORY TRACT 
EYES, AND POSSIBLY THE LIVER 

The liquid component is a powerful lipid solvent, It has caused contact 
dermatitis in susceptible individuals. Wearing of a second pair of surgical 
gloves and strict adherence to the mixing instructions may diminish the 
possibility of hypersensitivity reactions. The compound should not be 
allowed to come into direc! contact with sensitive tissues or be absorbed 
by the body 

Reproduction studies have not been performed in animals. There is no 
adequate information on whether the product may affect fertility in 
human males or females or have a teratogenic potential or other adverse 
effect on the foetus. 

Long-term follow-up is advised for all patients on a regularly scheduled 
basis. Until data on durability, wearability, and stability are available, 
consideration must be given to the patient's expected longevity in the 
decision to use the product 

A carcinogenic study in rats with Simplex" Radiopaque Cement did not 
show any cancer formation attributable to the product However. until 
long-term well controlled clinical studies are available the carcinogenic 
potential of the product in humans is unknown 


Precautions 
Care should be taken in the mixing of the liquid and powder components 





* Denotes registered trademark of 
Howmedica International Inc.. North Hill Plastics Division 


that the entire contents of the ampoule and pouch be utilized The 
mixing and kneading of the liquid monomer and the powder 

component should be thorough and at least four minutes in duration 
Data trom clinical studies have shown that mixing and kneading of the 
liquid and powder components for four or more minutes decreased the 


level of the monomer in the circulating blood and also in the urine, Caution, 
however, should be taken to avoid kneading o! the product too tong to avoid 


progression of the polymerization process to the point that the product is 
not adequately soft and pliable to obtain good filling of the bone cavities 
and fitting to the prosthesis. | Special precautions should be taken to 
detect and correct any transitory fall in blood pressure that may occur 
when the product is implanted into the bone 

The completion of polymerization occurs in the patient and is an 
exothermic reaction. Temperatures occuring during the polymerization 
have been reported as high as 110° Centigrade. The long-term effect of 
the heat produced along wilh the resulting tissue damage :s not known 


Adverse Reactions 
The most serious adverse reactions, some with fatal outcome, reported 
with the use of acrylic bone cement are 
Cardiac arrest Myocardial infarction Pulmonary embolism 
Cerebrovascular accident! Sudden death 
The most trequent adverse reactions reported are 
Transitory fall in blood pressure Thrombophleb:tis 
Haemorrhage and haematoma Loosening or displacement of 
the prosthesis Surgical wound infection Deep wound infection 
Trochanteric bursitis Trochanteric separation 
Other adverse reactions reported are 
Heterotopic new bone Short-term: irregularities in cardiac 
conduction 
Adverse reactions affecting the cardiovascular system appear to be 
related to the liquid monomer rather than the powder polymer 
component of the final drug product. It appears the more monomer 
available on the surface of the final product for systemic absorption, the 
greater the risk of hypotension and other cardiovascular reactions. The 
hypotension seen appears to be the result of periphera! vasodilation, the 
reported fat, bone marrow, and air emboli appear to be the result of the 
direct pressure from the forcing of the cement into the “raw” medullary 
cavity, aetiology or cardiac arrest is unclear bu! may well be either direct 
embolic effect or secondary to hypoxia produced by pulmonary embolic 
phenomenon. The degree of hypotension seen appears to be more 
marked in patients with elevated or high norma! blood pressures, in 
hypovolemic states, and in those patients with pre-existing cardiovascular 
abnormalities. Age, sex, and anaesthetic agent or technique do no! 
appear, according to the available literature, to be significant in the 
aetiology of the hypotensive reaction, the degree of hypotension 
reported in the literature varies from an average of 7 20% or more of the 
pre-operative level, duration reported varies from 30 seconds to 5-6 
minutes, onset following applications of the bone cement varies from 10- 
165 seconds 
How Supplied 
Box containing 
2 packets, each of 40g. of sterile polymer powder containing O 20g of - 
collistin methane sulphonate and 0.740g of Erythromycin giucoheptonate 
Each separate in pre-sterile peel pack 
2 ampoules, each of 20ml of sterile liquid monomer Each in pre-sterile 
blister pack 
Catalogue number 6196-1-002 Basic N H S cost £34 per box 
For further information please refer to the appropriate data shee! 
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Hibiscrub/Hibiclens 





chlorhexidine gluconate 





osest to the Ideal skin cleanser 


e Wide-range antimicrobial activity 
@ Rapid and persistent microbicide 
@ Well tolerated. 

@ As elegant as it is effective 


*Hibiscrub is the trademark for a solution containing chlorhexidine gluconate in all countries 


(Hibiclens, in USA and Australia). 


Further information is available on request. 


Imperial Chemical Industries Limited 
Pharmaceuticals Division 

Alderley House, Alderley Park 
Macclesfield, Cheshire SK10 4TF 


t 





‘Hibiscrub’ is a rapid bactericidal skin cleanser contain- 
ing 4% w/v ‘Hibitane’ (chlorhexidine gluconate) in a 
detergent base. 

‘Hibiscrub’ is available in containers of 250ml, 500ml 
and 5 litres. The 500ml pack is available with 
convenient-to-use foot and elbow-operated dispens- 
ing units. 

PL 0029/0127 

Precautions 

Antiseptics should not come into contact with the brain, 
meninges or middle ear. For external use only. 


User notes 

Hypochlorite bleaches may cause brown stains to 
develop in fabrics which have previously been in 
contact with chlorhexidine-containing solutions. 
Should staining occur, a special leaflet describing ways 
of preventing the problem is available on request. 


'Hibiscrub' and 'Hibitane' are trade marks. 
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Unique 
Ulcerativ 





Colifoam is a unique therapy for ulcerative 
colitis, being a topical.anti-inflammatory with 
exceptional benefits over the rectal enema in terms 
of simplicity and convenience. 

Gamma photography studies'* have shown 
that a single dose of Colifoam remains in contact 
with the rectal mucosa for several hours. In one of 
these studies' the foam was seen to reach the 
sigmoid colon in most patients. The second study, 
using a different protocol which included healthy 
subjects, did not confirm this finding but the 
authors concluded: 

“Unquestionably, however, the foam is more 
comfortable and easier to retain 
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than a retention enema, and since the patient need 
not be immobilised, the foam obviously has 
a place in outpatient practice for patients 
with proctitis and distal ulcerative colitis? 

Colifoam: hydrocortisone acetate foam 
supplied in a metered dose dispenser, 
delivering approximately 5 ml. of Colifoam 
rectal foam containing 1096 hydrocortisone 
acetate. 
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comfort and convenience 
in ulcerative colitis 
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Anti-inflammatory corticosteroid therapy for 
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the topical treatment of ulcefative colitis 
proctosigmoiditis and granular proctitis 
Dosage and Administration 

One applicatorful inserted into the rectum 
once or twice daily for two of three weeks and 
every second day thereafter Shake can 
vigorously before use (illustrated instructions 
are enclosed in each pack). One applicatorful 
of Colifoam provides a doseof approximately 
90-110mg of hydrocortison&, similar to that 
used in a retention enema far the treatment 
ulcerative colitis, sigmoiditisiand [ | 
Satisfactory response usually o 

five to seven days 

Contra-indications and Warnings etc 
Local contra-indications to the use of 
intrarectal steroids include abstru 

abscess, perforation, peritonit [ 

intestinal anastomoses and ext 


General precautions comm: 


corticosteroid therapy shoulti 
during treatment with Colifoa 
should be administered witl 

patients with severe ulcerativ 


because of their predisposit 


of the bowel wall. Safet y auri 


has not been fully establisheti 
Pharmaceutical Precautions 
Do not refrigerate, incinerate o! 
aerosol can. Shake vigorous? 


Keep out of reach of childrer 
Package Quantities 

Aerosol canister containing 20: 
(14 applications) plus a plast 
illustrated leaflet 

Basic NHS Cost 

£6.90 

Product Licence No. 
0036/0021 


Further information is availabls 
from: 

Stafford-Miller Limited, 
Professional Relations Divisig 
Herts. AL10 ONZ 
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SOLSTAR solid state diothermies 
Choose from 24 different models 


full details from 
GU Manufacturing Co Ltd 01 723 9287 


Plympton Street, London. NW88AB. Telex; 261325 


| The world's most widely used absorbable 
p —and its use is still increasing. 


ETHICON'SURGICAL CATGUT 





ETHICON Ltd., P.O. Box 408, Bankhead Avenue, Edinburgh EH11 4HE, Scotland. 
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ETHICON* Surgical Catgut 


“Optimal nutrition is 
important for all hospital - 
patients since poor 
nutritional status results 
in impaired defences 
against infection and 
delayed wound healing” 


Although patients in general are 
adequately nourished in hospitals, 
there are many aspects of feeding that 
are Causing concern among dietary 
specialists, 

Areas of concern cover pre- 
and post-surgical care, anorexia, 
convalescence states and others. 

It was to help solve similar 
problems in the U.S. and Canada that 
Ensure was created. 

A measure of its success is that 
itis now the most widely used clinical 
nutritional feed there. 

Now, Abbott Laboratories are 
making Ensure available here. 


Ensure. 

Complete liquid nutrition. 

Ensure conforms with current 
nutritional thinking in its ability to 
fulfil long-term nutritional require- 
ments as the sole source of nutrition. 
Its energy distribution pattern 
conforms to WHO standards and it 
provides all essential vitamin 
requirements. 


Well-tolerated even by patients 
with G.I. problems. 

Ensure is lactose free so it is not 
only easily digested but minimises 
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diarrhoeal reaction. Its acceptable 
osmolality and residue level, com- 


parable to an elemental diet, reinforce 


its excellent tolerance. 


The most convenient form of 
oral or tube feed available. 

Ensure is supplied ready to use 
in ring-pull cans or bottles adapted 
for the Abbott gavage set. Unlike 
'homebrews' and kitchen feeds there 
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is no risk of contaminatior mpl) 
open-up Ensure and use. Its unif 
texture eliminates tube clogging I! 
naso-gastric feeds and increases 
patient acceptability. Ensure can a 
be used for out-patients and geriat! 
dietary supplements 


Universal patient acceptability. 

From the patients point of viev 
flavour and texture are of param: 
importance. Here, Ensure also co! 
out on top. Its vanilla flavour, plea 
aroma and light consistency g! 
high degree of acceptability 

Ensure is fast emerging as a 
nutritional liquid feed beir 


considered by more and more 
hospitals across the country 

Shouldn't you be considerin 
it too? 
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ENSURE 


When the gut works, use it. 


DEMONSTRATIONS OF PHYSICAL SIGNS IN 
CLINICAL SURGERY (Hamilton Bailey), 16th Edition 


Edited by Allan Clain, MB (CAPE), FRCS (ENG). 

Despite modern advances in laboratory and other auxiliary aids to diagnosis, the elicitation of 
physical signs, together with careful history-taking, still remains of fundamental importance. 
This world-famous book has become the indispensable companion of clinicians in all stages of 
their careers, and in particular, of medical students commencing clinical studies. 

234*156 mm, 624 pages, 957 illustrations 

ISBN 07236 0518 1 UK Net price £14.00 


SELF ASSESSMENT OUESTIONS AND ANSWERS ON 
CLINICAL SURGERY (based on Hamilton Bailey's Demonstrations 
of Physical Signs in Clinical Surgery, 16th Edition) 


Edited by Allan Clain, MB (CAPE), FRCS (ENG). 

This book emphasizes clinical diagnosis and tests the undergraduate medical student, the 
postgraduate surgical student and the medical student in the tropics by means of self 
assessment questions on aspects of clinical surgery. To facilitate learning and revision, the page 
reference is given on which the text relevant to the question appears. 

216*138 mm, 240 pages. 

ISBN 0 7236 0546 7 UK Net price £5-00 
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New for Urostomy! 


a new standard of comfort and security 


Surgicare™ System 2 
saves the patient from the trauma 
of peeling off adhesive bags. 

The Stomahesive'" Flange can 
be left on the skin undisturbed 
for several days whilst 

the pouches are replaced 
as often as necessary. 











SURGICARE 


rademark 


System2 


The non-return valve 





permits easy access of 

urine to the lower part Few innovations in the last decade have contributed 
of the pouch as much to stoma management as the introduction of 
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Oesophageal squamous cell carcinoma: l. A critical review 


of surgery* 


RICHARD EARLAM AND J. R. CUNHA-MELOt 


SUMMARY 

Authors writing on oesophageal cancer include adenocar- 
cinoma to a variable extent—between 1 and 75 per cent 
—Lbut the true incidence of this histological type is about 
1 per cent. Most adenocarcinomas are gastric m origin, 
involving the lower oesophagus, have a lower operative 
mortality than in the middle or upper one-third of the 
oesophagus and poorer prognosis than squamous cell 
carcinoma, but there is no alternative treatment to 
surgery. Squamous cell carcinoma of the oesophagus, 
separated incompletely but as far as possible, hasben 
analysed by reviewing data on 83 783 patients in 122 
papers. After trying to standardize the data, it appears 
that of 100 patients with the condition, 58 will be explored 
and 39 have the tumour resected, of whom 13 will die in 
hospital. Of the 26 patients leaving hospital with the 
tumour excised, 18 will survive for I year, 9 for 2 years 
and 4 for 5 years. Oesophageal resection for squamous 
cell carcinoma has the highest operative mortality of any 
routinely performed surgical procedure today. 


CARCINOMA of the oesophagus is rare and has a poor 
prognosis. Both these factors probably i ea why the 
operation of oesphagogastrectomy is still accepted as 
standard treatment in spite of its having the highest 
mortality of any operation routinely performed. A 
young surgeon faced with oesophageal carcinoma must 
decide whether he can improve on the results of the 
previous generations using newer surgical techniques, 
intensive care units, modern antibiotics and prophyl- 
actic subcutaneous heparin, but it is extremely un- 
likely that a modern surgeon can beat the older surgeon 
in pure surgical competence. Should he change direction 
and try other methods? Radiotherapy is of real use in 

ous cell carcinoma, but there is no alternative at 
the moment to surgery for the treatment of adenocar- 
cinoma of the oesophagus. The purpose of this study is 
to review the hterature on oesophageal carcinoma 
during the 20-year period of 1960—79 in order to find 
out the facts about the incidence, treatment and prog- 
nosis of squamous cell carcinoma of the oesophagus. 
Additionally, the classic papers from the 1950 decade 
have been included. There is no perfect study, so the 
details must be gleaned from many sources. Detailed 
statistics are avoided because the original patient popu- 
lation varies greatly. Numbers and percentages are 
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presented as a mean with one standard deviation to 
show the great variation and an attempt has been made 
to show what happens to any one hundred patients in a 
community, including all those with the disease rather 
than selecting the less advanced cases. 


Review of 83 783 patients (Table I) 
No previous review of the literature has ever ac- 
cumulated more than 15 000 patients (2, 7, 122). This 
present study is not fully comprehensive since certain 
articles have been excluded due to obvious selection of 
patients, but it is a good representation of events in 
many countries. The result of treatment in 83 783 
tients from 122 papers is presented in the old- 
ashioned way mixing squamous cell and adenocar- 
cinoma of the oesophagus. Adenocarcinoma of the 
cardia and lower oesophagus has been excluded if 
sufficient details are given, otherwise it is included in the 
figures. Thus, the total number of papers reviewed was 
more than double the number detailed in Table I. 
Similar to all prior reviews this paper demonstrates that 
with adenocarcinoma of the lower third of the oeso- 
phagus there is a low operative mortality but a poorer 
rognosis than with squamous cell carcinoma 
(20, 24, 33, 55). Also, the higher the anastomosis in 
the chest, the higher the operative mortality 
(32, 55, 59, 67, 79, 123—126): this can only be reduced 
by making the anastomosis in the neck (127, 128). An 
attempt has been made to confine remarks to squamous 
cell carcinoma of the oesophagus excluding adenocar- 
cinoma as far as possible. The reasons for this are (a) the 
majority of adenocarcinomas of the oesophagus actu- 
ally arise from the stomach, (b) there is no alternative 
treatment to surgery, (c) the percentage varies greatly 
between each series, (d) the operative mortality is much 
lower than with the higher squamous cell carcinoma so 
the inclusion of adenocarcinoma to such a variable 
extent will affect the figures given for all oesophageal 
cancer and (e) the natural history and prognosis of 
adenocarcinoma is worse than that of squamous cell 


oesophageal cancer 





* Part II of this paper, ‘A cntical review of radiotherapy’, will 
ri os in the July issue. 
t The London Hospital, Whitechapel, London El. 
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Table I DATA FROM 122 PAPERS ON OESOPHAGEAL CANCER SURGERY (83 783 PATIENTS) 


Survival (%) 
% 
First | Vo % resect 1 2 5 
author Ref. Year Country Patients; op. resect. mort. yr yr yr 
Adams ) 1965 USA 391 30 17 I2 2 
Akakura 2 1970 Japan 346 54 17 26 14 10 
American Joint 3) 1975 USA 917 24 10 5 
Committee 
1971 England 240 63 5] 
Anabtawi 1964 da 63 62 33 29 8 2 1 
Angorn 1978 S Africa 924 13 ll 
Appelquist 1972 Finland 701 54 24 23 4 
Appelquist 1972 Finland 4423 3 l 
Beattie 1967 USA 461 30 2 
Belsey 1974 England 198 85 76 26 20 2 
Block 1964 USA 40 98 63 32 8 
Boyd 1958 USA 335 37 28 26 p, 
Buck 1973 USA 118 26 19 35 
Burn 1971 England 3000 70 18 6 
Buschke 1954 USA 37! 12 4 
Carey 1972 USA 37 100 11 
Cederquist 1978 Denmark 966 15 7 45 8 5 2 
Clark 1968 USA 82 54 34 
Cliffton 1960 USA 110 35 17 
Coetze 1966 S Africa 244 
Collis 1971 England 837 48 19 11 4 
Chinese 1976 China 1228 100 94 Í 
Curto-Cardus 1970 S 69 86 64 34 16 12 3 
Dor 1963 Prance 68 46 83 
Dunlop 1961 Australia 180 69 26 22 14 10 
Efskind 1965 Norway 210 100 51 10 
El Domeiri 1970 USA 75 71 59 39 
Ellis 1960 USA 909 46 27 20 5 
Franklin 1964 England 129 71 45 57 2 l 
Garlock 1954 SA 270 80 34 42 2 
-Bobo 1978 France 755 30 22 12 23 li 5 
i 1972 France 1071 100 73 35 7 4 l 
Goodner 1969 USA 4854 33 19 
Goodner 1969 USA 1241 34 21 24 l 
Groves 1965 USA 70 20 30 10 T 
Guernsey 1969 USA 40 65 58 22 5 3 
wnn 1971 USA 155 34 26 17 2 
Gunnlaugsson 1970 USA 1657 55 35 13 25 2I 4 
Gut 1953 y 6217 45 33 
Hankins 1972 USA 234 21 18 54 27 6 
Humphrey 1968 USA 592 65 4] 24 I 
Hunt 1978 S. Africa 387 10 
Inberg 1971 Finland 59 
Jackson 1979 England 292 75 74 19 18 9 5 
Johnson 1962 USA 160 100 83 10 9 
Just-Viera 1976 Puerto Rico 4342 l 
Kasai 1978 Japan 430 100 72 16 26 22 12 
Kay 1963 U 119 50 34 40 2 
Keith 1960 USA 64 42 14 
Killen 1964 USA 164 44 30 50 7 3 2 
Kock 1967 Sweden 146 82 58 29 10 
Kraft-Kinz 1969 Germany 388 28 11 4 
Kyllonen 1965 Finland 224 52 17 34 6 I 
Lawler 1969 USA 263 47 33 33 23 4 2 
1966 England 293 19 3 2 
Leon 1971 USA 548 59 26 11 3 
LeRoux 1961 Scotland 428 71 61 36 10 
Leverment 1974 England 452 84 69 34 51 
1965 England 11 56 36 
1963 Scotland 853 73 60 29 5 
Lortat-Jacob 1969 France 4000 44 26 53 17 3 
Lowe 1972 USA 600 31 6 I 
Marchand 1978 S. Africa 207 62 45 61 
Marcial 1966 Puerto Rico 413 31 11 24 4 
Marks 1976 USA 415 33 24 7 5 
Martinez 1964 Puerto Rico 1944 15 3 2 1 
McKeown 1978 England 403 97 92 lI 
Milburn 1968 USA 516 51 25 6 





Table I (cont.) 


% Operations 
% resected 


Ref. Year 





58 + 24 en +1 s.d.) 
39 +22 (mean + 18.d.) 


% resection mortality 29+16 (mean+1 s.d. 


% 1-year survival 
% 2-year survival 
% 5-year survival 


184-13 (mean +1 s.d. 
9+7 (mean+1 s.d. 
4+3 (meant! s.d. 
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Oesophagus 
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Fig. 1. A amplified classification of oesophageal carcinoma by 
anatomical site, 

Patient selection 

It is proposed that true events in the history of 
carcinoma of the oesophagus can only be deduced from 
a study that includes every patient in a community. 
None of the papers has achieved this, so they all must 
have a bias 1n their patient selection. By far the best 
study is one from Finland (7), in which an attempt was 
made to follow all the patients in the country on an 
epidemiological basis. Squamous cell carcinoma of the 
oesophagus has greater variation of incidence between 
countries than any other carcinoma and varies up to 200 
times (129). In England and Wales, 3709 patients died 
with oesopha carcinoma in 1978, representing an 
incidence of 7-4 per 100 000 (130). There is not a great 
variation between the counties of England so the 
incidence in the North-East Thames Region, obtained 
from death certificates, of 220 per annum in a popu- 
lation of 3-7 million 1s typical of the country. It will be 
clear from this figure that the numbers for each author 
in Table I are very small in relation to their population 
and must represent selection and therefore bias. 

' With such a variation in the incidence, the question 
arises as to whether the disease is different where it is 
most common. In that area of China, Linshien province, 
where oesophageal carcinoma is frequent (21) good 
results are obtained in early cases; there are no details of 
the results of treatment on the southern shore of the 
Caspian (129) but in South Africa, where there has been 
a modern epidemic, patients present late and the results 
are poor (131) even with excellent specialized units. 


There is no evidence that the natural history varies in 
different parts of the world. 

The age of the patient is SERA over 60 years. The 
prognosis is worse in patients under 40 years (67) and 
the complications of treatment are greater when the 
patient is older (69). Places with a high incidence do not 
necessarily have a lower age of presentation. Males are 
almost invariably more commonly afflicted with this 
disease than females, but the incidence varies from 10 : I 
(129, 132, 133) to 1: 1 (134). In all places with a high 
incidence males are more frequent, except in Gonbad on 
the southern shore of the Caspian Sea in Iran (129). It 
used to be said that women predominate when the 
disease is located proximally because of the high female 
incidence of post-cricoid carcinoma, but this is no 
longer true since its incidence is falling. The prognosis 
after surgery is better in females (8, 12,67) Clinical 
details are discussed exhaustively elsewhere (7). 
Dysphagia is the commonest symptom but the term 
must include any obstruction to normal swallowing, 
with or without pain. Regurgitation and vomiting ma 
be difficult to differentiate but should be included wit 
‘dysphagia’ which then 1s the presenting symptom in 
over 95 per cent. The average duration of symptoms 
prior to diagnosis in England is 7-5 months (135), the 
range 3-6 months in Finland and USA (7, 90), 2-4 
months in South Africa (40) and the mean weight loss is 
10 kg (29). This is incredible in a modern age where any 
form of dysphagia should be investigated, ideally as an 
emergency, by radiology. The cause of diagnostic delay 
in the majority 1s due to the patient (40). The message is 
that the diagnosis must be made before there is any 
change in eating habits. In spite of this, however, there is 
no evidence that the stage or the length of the tumour 
bears any relationship to the duration of the symptoms 
(7, 120). Nor does the prognosis depend on the duration 
of the history (7, 136). 


Classification of oesophageal carcinoma 


Anatomically the gullet was originally divided into three 
equal but there is now a suggestion that it should 
be divided anatomically into four (Fig. 1). The cervical 
part extends from the crico-pharyngeal sphincter to the 
clavicle and the thoracic part is divided into three 
portions. The upper oesophagus extends to the bifur- 
cation of the trachea distal to the arch of the aorta. 
Below this, the middle and lower oesophagus are 
divided into two equal portions with no definite land- 
marks. At the upper end, the cervical part would 
automatically include any post-cricoid carcinoma. Since 
this is a pathological entity, more common in females, 
separation would help in the analysis of its epidemi- 
ology and management. 

At the lower end, confusion reigns. Most authors will 
exclude an obvious carcinoma of the stomach extending 
upwards but it is clear that there ts a different definition 
of what actually represents carcinoma of the oeso- 
phagus because in the papers detailed in Table I the 
incidence of adenocarcinoma varies between 1 and 75 
per cent and the majority give insufficient information. 

owever, true adenocarcinoma of the oesophagus does 
exist, arising either from islets of mucous epithelium or 
in the rarer columnar cell lined oesophagus. The 
incidence of this true adenocarcinoma of the body of the 
oesophagus is about 1 per cent (32, 111, 137—140). This 
figure is based on much evidence and includes a 
reassessment of the large series from the Mayo Clinic. 
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The American Joint Commtittee for Cancer Staging has 
suggested that every adenocarcinoma of the lower 
10cm of the oesophagus should be excluded from 
oesophageal cancer and considered as gastric cancer (3). 
In death certification there is also confusion because 
under the heading 'oesophagus' there are five divisions: 
upper, middle and lower one-thirds, gastro-oesophageal 
junction, oesophagus—no further details. Cardia is 
classified under stomach. No histological details are 
requested which means that in the age of universal 
endoscopy and biopsy the accuracy of death certificates 
has not yet improved. It is proposed that the terms 
cardia and gastro-oesophageal junction, which are 
almost synonymous anyway, are avoided in the classifi- 
cation of oesophageal carcinoma and that emphasis is 
placed on whether the tumour is squamous cell or 
adenocarcinoma For all practical purposes it would be 
simpler if oesophageal carcinoma was divided on the 
basis of four anatomical locations where the histology 
was known to be squamous cell or undifferentiated, plus 
one group for other tumours and true adenocarcinoma 
of the oesophagus and a sixth for oesophageal car- 
cinoma anatomical site and histology—no further de- 
tails. Adenocarcinoma of the cardia or gastro- 
oesophageal junction should be categorized under 
stomach (cardia). It would then be easier to study 
whether surgery or radiotherapy was the better therapy 
for squamous cell carcinoma of the lower one-third of 
the oesophagus since these are not at the moment 
subdivided in the majority of the articles cited in Table I. 
Additionally, it would help with epidemiology. For 
example, post-cricoid carcinoma and gastric carcinoma 
are becoming rarer, whereas oesophageal squamous cell 
carcinoma is increasing in frequency. 

In the literature there is very little information about 
staging or grading of tumours. The Japanese Society for 
Oesophageal Disease have a very detailed grading 
system (141, 142) but a major disadvantage is that most 
of the tumours seen outside Japan have spread through 
the muscle and fall into stage 4. One of the first 
classifications used for staging tumours was Dukes’ 
subdivision of rectal carcinoma (143). Although this is 
simple, practical and effective, it has rarely been used for 
the oesophagus. The American Joint Committee on 
Cancer Staging has suggested grading based on the 
TNM system, a development of Dukes’ classification 
which has more practical application than the Japanese 
system (3, 67, 120, 144). Broder’s classification (145) 
according to the degree of histological differentiation 
has been used in only one study (138) but probably does 
not help to assess prognosis (12). Lymphocytic infil- 
tration 1s considered by some to be an indication of a 
better prognosis (12, 20). The ESR is also said to be 
important, high levels indicating extensive tumours (7); 
some surgeons do not operate when it is over 25 mm in 
the first hour (146) but the majority do not record 
it. The length of the tumour measured radiologi- 
cally affects operability, resection and survival 
(6, 7, 20, 40, 67, 131, 136, 147—149). The reason most 
likely hes in the relationship between tumour length and 
spread through the muscle coat to the adventitia. It is 
extremely rare to discover tumours confined to tbe 
mucosa alone because they have usually spread both 
around the circumference and laterally before symp- 
toms occur. A radiological sign of local spread is axis 
deviation (156) which indicates an inoperable growth. If 
the length of the tumour is less than 5 cm, 50 per cent 
will have developed lymph node metastases and, if 
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longer than 5 cm, 90 per cent will have nodes involved 
(150—152). With no definitive epidemiological study 
available, it is nevertheless likely that less than 5 per cent 
of all tumours are confined within the muscle coat, 
shorter than 5 cm ın length (148, 153, 154) with no 
involved nodes nor distant metastases (100) comparable 
to Dukes' A. Apart from length, which only correlates 
roughly with spread through the muscle, there s no other 
preoperative method of assessing the stage of a tumour, 
which is of importance when comparing the results of 
surgery and radiotherapy, because similar tumours 
must be compared. Considering lymph node involve- 
ment, again there are no epidemiological studies, but the 
majority have local nodes involved which imphes that a 
minimum of 80 per cent are at least Dukes' C (3, 155). 
Distant metastases or local spread to the trachea or 
bronchus must indicate an extensive tumour which 
cannot be removed surgically. Over 10 per cent had 
tracheo-oesophageal fistulas at the time of presentation 
in one series (40). The American Joint Committee on 
Cancer Staging placed over 40 per cent into stage II] on 
the basis of local spread to mediastinum, trachea or 
lungs, recurrent erger phrenic or sympathetic nerve 
involvement and distant metastases. All these factors 
must indicate inoperability. Any grading or staging 
should help in selecting patients for surgery as well as 
assessing prognosis. It is clear that any paper which 
gives a percentage figure of 100 per cent for operable 
tumours has either included many whom other authors 
would consider inoperable or has not included all the 
patients with oesophageal cancer in a community. 


S 
Definition of the terminology used 1s important. Unless 
a patient dies of some other cause after surgery and is 
shown to be tumour-free the word 'cure' should not be 
used-in oesophageal carcinoma. Similarly ‘radical’ as a 
term is not explicit enough. Operable implies that 
preoperatively there is some hope of removing the 
majority of the tumour surgically. Resectable means 
that at the time of operation the growth can be resected 
technically. Palhative surgery as a term is used for 
bypass procedures or making a stoma Intubation, 
though it is also palliative, 1s a separate procedure with 
or without laparotomy or thoracotomy. 

From the papers in Table I there is a very wide spread 
of the percentage figure for patients who are operable, 
but the mean figure of 58 per cent of the total is accepted. 
The resection rate is much lower and is only 39 per cent 
of the total. This means that up to 33 per cent of patients 
subjected to thoracotomy have widespread tumour that 
is impossible to remove and they will therefore have no 
resection. The broad spectrum of figures is produced on 
the one hand by aggressive surgeons who are exploring 
as many patients as possible to resect as many as 
possible and on the other hand by conservative surgeons 
who do not want to subject patients to an unnecessary 
procedure which carries its own risk of death. The latter 
wish to keep the percentage figures of operability and 
resectability almost equal. 

No details will be given about contraindications to 
surgery, except to point out that the generally accepted 
concept nowadays is that everyone should have an 
operation unless he is unfit due to his general condition 
or because the tumour has spread too far. Evidence of 
the latter must always be sought by the necessary 
bronchoscopy which may reveal tracheal infiltration. 
Tracheo-oesophageal fistula and recurrent laryngeal 
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nerve palsy are obvious later signs of local spread. In 
assessment of operability most authors ignore the 
length of the tumour, ESR, scalene node biopsy 
(152, 157, 158), coeliac axis node biopsy and evidence of 
mediastinal spread by tomography or mediastinoscopy. 
Results of the use of computerized axial tomography 
have not yet been published. 

Factors involved in obtaining good results with 
resection should include the complete removal of the 
tumour with the adventitia free from cancer cells, clear 
edges of the section proximally and distally, local lymph 
nodes uninvolved and no distant metastases. Such a 
tumour would be equivalent to a Dukes’ A classifi- 
cation. The problem is that even small, completely 
resected tumours may have distant metastases and this 
does not depend on the length of the tumour 
(30, 100, 159). It is obvious that the original stage of the 
tumour 1s a most important factor. The surgeon cannot 
alter this, because nothing much can be done about 
excising the mediastinal spread. The percentage of 
tumours resected with adventitial spread (incomplete 
because of the tumour) 1s at least 50 per cent (2). The 
surgeon's main influence is on the complete successful 
resection longitudinally The percentage resected with 
residual tumour in the cut ends (incomplete because of 
the surgeon) varies from 17 to 28 per cent with a mean of 
25 per cent (2, 7, 49, 76, 131, 134). The length resected 
above and below the tumour is very important Figures 
vary from 5 cm (7, 154) to 15 cm (40) but at least 12 cm 
should be taken (67, 154). This distance applies to the 
length in situ before resection and before fixation: 12 cm 
in situ can contract to 4 cm after a few days in formalin 
(67) Carcinoma of the cardia may require less (67) but 
obviously a cervical carcinoma cannot be completely 
excised if 12 cm 1s to be removed above and below the 
tumour. Those who have studied the importance of 
length in regard to resection and complete longitudinal 
removal of the tumour say that a tumour longer than 
8 cm cannot be resected (7) and longer than 6 cm 1s non- 

curable (75). An even more conservative estimate from 

groups with great experience is that 5 cm 1s the upper 
limit of resection (128, 146, 148, 153). If this preopera- 
tive assessment were to be followed then the percentage 
of patients resected would more closely approximate 
those undergoing thoracotomy and unnecessary opera- 
tions would be avoided. 

Postoperative mortality 1s usually defined as death in 
hospital (121, 160) but others define it as within | month 
of surgery. The number of days spent in hospital after 
surgery ranges between 15 and 35 with a mean of 3 
weeks (42, 126). The greatest confusion, however, con- 
cerns what the figure for percentage mortality applies to. 
The mean figure, gleaned from the literature in Table I, 
is a 29 per cent postoperative mortality for those 
patients in whom a resection is Sedonned. Operation 
without resection also has a high mortality of at least 17 
per cent (55). The mortality from surgery expressed as a 
percentage of the total number of patients 1s 13 per cent. 
These figures emphasize the facts that out of any 
original 100 patients in a community with oesophageal 
cancer 58 will be operated upon, 39 will have their 
tumour resected, 13 of these will die in hospital and 26 
will survive the resection and go home. 


Survival after resection 

The only way to obtain comparable figures is to analyse 
data on an epidemiological basis. An example of the 
confusion 1s given by one study which expresses a 5-year 


survival rate, but the only patients included ai 
who survived resection alone and then, if th: 
actually alive | year later, had colonic replacemt 
figures usually quoted refer to a l-year and 
survival, but there are sufficient papers to be 
assess the 2-year survival as well. E1ghteen per 
the original number, which includes all the patie 
oesophageal carcinoma in a community, survive 
Thirty-one per cent of the total operated and 45 
of those resected live for 1 year. If the perce 
expressed as the number of those who ha 
resected, survived and returned home, then | 
centage increases to 70 per cent. When the resec 
been successful with no microscopical evid 
tumour 1n the margins of the specimen then 75 
live one year (49). The figures for 2-year survivi 
follows 8 per cent of the original total, 14 per 
those operated upon, 20 per cent of those h 
resection and 29 per cent of those leaving hospit: 
resection. For 5-year survival figures the mean 
cent of the original total], 9 per cent of those c 
upon, 12 per cent of those resected and 18 per 
those leaving hospital after a resection. 

Obviously a patient with a favourable tum 
moved by a successful surgeon has the best ct 
surviving 5 years, so 1t helps to analyse what 
bring patients into this group. Squamous cell | 
lower ın the oesophagus hae a better pi 
than higher up. This is due to the increased 
tive mortality the more proximal the 
Adenocarcinoma in the lower one-third has 

rognosis than squamous cell carcinoma, but t 
due to biological predetermination of its 
history rather than to the surgeon. 

Tumours less than 5 cm in length (2, 40, 67, 1 
with no invasion through the adventitia are rz 
difficult to assess how frequently such cases a. 
community but they probably represent under 5 
of the total at the time of presentation (2, 3, 31, 
and there 1s no evidence that the degree of di 
ation affects their 5-year survival. If the patient 
the resection having such a tumour, he will be 
the way to living 5 years. This statement of the 
is necessary because the 29 per cent who do not 
surgery include a proportion of those wit 
tumours. No evidence exists to show that re: 
improving over the 20 years studied, but th 
definite trend to better results late in any one in: 
surgeon's series (20, 78, 125, 136). 


Quality of life after surgery 

Emphasis has previously been placed on crude 
rates ın an attempt to assess the quantity 
remaining after treatment. Quality is more dil 
measure and requires sophisticated techniquet 
papers are few Since the original symptom 
majority is dysphagia, it is presumed that ren 
this should produce a good quality of life, but 
really no objective evidence available: In most 
follow-up studies 30 per cent have recurrent d 
(135) and up to 20 per cent need oesophageal d 
(42) Dysphagia cannot be completely exch 
leaving no microscopical tumour 1n the cut ends 
fibrous strictures can still occur at the anastom 
details are available about whether a patient res 
previous work, but the impression 1s that hai 
resected patient actually goes back to work. O1 
takes the assessment of the quality of the remai 


further by measuring the ability to enjoy leisure ac- 
tivities and to sleep properly at mght without regurgi- 
tation or coughing (1075. 


Palliative surgery 

In any study based on ali the patients in a community 58 
per cent are operated upon and 40 per cent resected, 
which means in effect that 60 per cent of all patients with 
oesophageal carcinoma still have the original tumour m 
situ and need some form of medical help and symp- 
tomatic treatment. This section deals very briefly with 
operative palliative surgery. Technical details are dealt 
with excellently in a most comprehensive modern book 
entirely dedicated to oesophageal surgery (162). 
Intubation either perorally or at the time of operation 
will not be discussed. Nor will the management of the 
remainder be mentioned, in whom neither palliative 
surgery nor intubation is used, except to emphasize that 
this particular part of the treatment of Segal es xm 
carcinoma numerically affects the majority and clini- 
cally is the most difficult since it involves humane 
-terminal care. A good family doctor is an absolutely 
essential part of this management. 

Palliative surgery is best defined as surgery performed 
without resection of the whole tumour by means of a 
bypass or a stoma. The operative mortality after bypass 
operations is at least 30 per cent (163) and after stoma 
formation 10—43 per cent (113). The survival time after 
a bypass operation is 2-6 months (146) and after a 
stoma, less than 3 months (113). These survival times are 
not exact because the selection of patients in different 
series is not comparable. Many will accept the rationale 
of bypass surgery at the time of thoracotomy when the 
tumour is technically inoperable but very few consider 
that any form of stoma, whether to divert secretions or 
allow feeding via a gastrostomy or a jejunostomy, is 
justifiable. 


Conclusion 
Nobody questions the use of surgery for obstruction to 
the oesophagus by adenocarcinoma. There is no alter- 


native treatment to resection and if this is technically 
impossible a Celestin tube can be inserted or a bypass 
poc carried out. The mortality for resection of a 

ower oesophageal adenocarcinoma should be well 
under 10 per cent (125, 127). It is acceptable because 
there is no alternative but many other authors give a 
higher operative mortality. The majority of papers on 
oesophageal carcinoma do not separate off adenocar- 
cinoma and therefore do not give the true picture of 
what a The o with oesophageal squamous cell car- 
cinoma. rative mortality of oesophageal cancer 
surgery is high and if adenocarcinoma of the lower 
oesophagus, with its lesser risk, is excluded, then the 
hospital mortality for the squamous cell carcinomas is 
29 per cent. The figure of 29 per cent resection mortality 
includes hageal squamous cell cancer at all levels, 
but it isclear that the figure for lower resections must be 
similar to that for adenocarcinoma. Unfortunately, 
most of the authors cited in Table I do not clarify this 
pomi or give a separate mortality figure in regard to 

istology and the level of the tumour. It is, however, 
clear that these operations have the greatest operative 


mortality of any routinely performed surgical 
procedure. 
Out of any 1 atients, including all in the com- 


munity who RA y go to visit a doctor, 58 will be 
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explored, 39 resected, 26 leave hospital with the tumour 
excised, 18 survive for 1 year, 9 for 2 years and 4 for 5 
. If'there is any surgeon, accepting all the patients 
in the population he serves, who can improve upon these 
res, he has not yet written an article with his results. 
e first question to be:asked is whether these figures 
can be accepted as correct by surgeons. If they are taken 
as true, the second question follows; would the patient, 
being properly informed, consent to surgical exploras 
tion with a 29 per cent operative mortality and an 18 
per'cent chance of surviving | year or would he ask 
whether there was any other available treatment? 
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Retardation of wound healing by procaine 


TOM MORRIS AND RACHEL APPLEBY* 


SUMMARY 
Lignocaine has previously been shown to retard wound 
healing; the retardation is directly related to the concen- 


tration of the drug used and is enhanced by the addition of 


adrenaline. The study described in this paper aimed to 
determine whether procaine has a similar effect and, if so, 
whether the effect is enhanced by adrenaline. We 
measured the effect of sterile water alone and of procaine 
in various concentrations on the tensile strength of skin 
wounds in rats, 5 and 7 days after operation. At 5 days 


sterile water had produced a significant retardation of 


wound healing. All concentrations of procaine produced 
significant retardation of healing at 5 days and adrenaline 
enhanced this effect. By 7 days the effect was greatly 
diminished and only those rats injected with 2 per cent 
procaine with adrenaline had significantly weaker 
wounds. The study suggests that 2 per cent procaine with 
adrenaline is better avoided and even when lower concen- 
trations are used sutures should be retained for 7 days. 


For some time one of us (T. M.) has considered that 
wounds resulting from the excision of skin tumours for 
which lignocaine is used as the local anaesthetic take 
longer to heal than similar wounds made under general 
anaesthetic. The hypothesis that lignocaine retards 
wound healing was tested by Morris and Tracey (1) 
using rats and was shown to be valid. It was also shown 
in the same group of experiments that the addition of 
adrenaline to lignocaine potentiated its effect and that 
the effect was also directly related to the concentration 
of lignocaine used. 

The experiment to be described was designed to find 
out whether procaine, another commonly used local 
anaesthetic, also retards wound healing. 


Materials and methods 

One hundred and twenty-eight female and male specific 
pathogen-free rats weighing 155-425 g were used. All were 
anaesthetized with ether and the ventral abdominal wall was 
closely shaved. The animals were randomly separated into 8 
groups of 16 animals each. Animals in 7 of the 8 groups were 
infiltrated subcutaneously in the midline of the abdomen with 
? ml of one of the following solutions: sterile water; 0-5 per cent 
procaine; | per cent procaine; 2 per cent procaine; 0-5 per cent 
procaine with | in 100 000 adrenaline; | per cent procaine with 
| in 100 000 adrenaline; 2 per cent procaine with | in 100 000 
adrenaline. Animals in the eighth group were untreated 
controls. 

A ventral midline incision measuring approximately 4-6 cm 
was made through the skin of each rat and the wound was 
closed with a continuous mattress suture of 4/0 Ethiflex. Eight 
animals in each group were killed at 5 days and 8 at 7 days with 
an intracardiac injection of pentobarbitone. The abdominal 
skin was removed and a dumb-bell-shaped punch used to cut 
out three pieces of skin of standard size and shape across each 
wound. The Ethiflex suture was removed, the skin placed ina 
simple distraction apparatus and the weight in grammes 
required to pull the wound apart measured. The results were 
analysed using Student's ! test. 

The injected solutions were made up of procaine hydro- 
chloride 2 per cent (McGaw Ethicals) and adrenaline | in 
100 000 (McGaw Ethicals). Dilution was with sterile water. 


Mean breaking strain (g) 
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C = controls 
Fig. 1. Mean breaking strains of wounds at 7 and 5 days. 


Results 
The results are summarized in Table / and Fig. 1. After 5 
days all the wounds in the injected animals were 
significantly weaker than those in the untreated controls 
(P <0-025). Even an injection of sterile water produced 
a significant retardation of healing (0-005 > P > 0-001). 
There was no significant difference between those 
animals receiving 0-5 per cent procaine and those 
receiving sterile water, but | per cent and 2 per cent 
procaine produced a significantly greater retardation of 
healing (P<0-02) than sterile water. T he higher the 
concentration of procaine the greater the retardation of 
healing (P « 0-01). 

The addition of adrenaline to 0-5 per cent procaine 
and to 2 per cent procaine produced a significant 
retardation. of wound healing compared with the 
same concentration of procaine without. adrenaline 
(0-005 > P2 0-001 in each case) and the addition of 
adrenaline to | per cent procaine produced some 
retardation of healing but not enough to reach signific- 
ance (0-1 « P<0-05). | 

By day 7 these dilferences were reduced. The only 
group in which there was significant relardation of 
wound healing at this stage was that whieh ad eived 
2 per cent procaine plus adrenaline. 4 Rese woutids were 
significantly weaker than those of filtre 
(P«0-001). There was some apparent’ 
healing at 7 days in the other grohips 
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Table I: BREAKING STRAINS OF WOUNDS (g) 











Day Sterile Prccaine Procaine + adrenaline 

tested Control water 0-5% Lo 2% 0-594 1% 2% 

aa A ete pul a UE 

Day 5 Mean 25]-43 135-49 159-63 78-98 62-29 61-46 55.83 16-04 
s.d. 80-24 49-26 77-16 31-07 37-53 30.76 18-25 15-30 
No. of rats 8 8 8 3 8 8 8 8 

Day 7 Mean 484-14 493-04 348.30 — 451.84 — 390.18 377-48 363.29 104-57 
s.d. 135.14 148-02 62-86 143-50 77.07 103-94 85-50 67-76 

N 8 8 8 8 8 8 


No. of rats 8 8 





adrenaline but it was not great enough to reach 


statistical significance. 


Discussion 

The results show that procaine in concentrations of 1 
per cent and 2 per cent retards wound healing and that 
this effect is potentiated by adrenaline. The effect of 
adrenaline is probably the result of its vasoconstrictor 
properties keeping the procaine at the site of injection 
for a longer time and therefore prolonging exposure of 
the tissues to its toxic effects, for adrenaline alone has 
been shown not to retard wound healing (1). Increasing 
the concentration of procaine tended to increase the 
retardation of wound healing, whether given with or 
without adrenaline. 

By day 7 the initial retardation in wound healing 
induced by procaine had largely disappeared. Although 
the procaine-treated wounds were still weaker than the 
untreated, the difference was proportionately less and 
did not reach statistical significance except in the group 
which received 2 per cent procaine with adrenaline. 
Procaine is rapidly metabolized and therefore its action 
as a local anaesthetic is short-lived: it also causes 
vasodilatation, and for this reason adrenaline is usually 
added when it is used for local infiltration. In this 


department, investigations on the effects of lignocaine 
on humar skin have shown that lignocaine depresses the 
synthesis of mucopolysaccharides and hence possibly 
collagen, but this work has not been followed up or 
published. Haschke and colleagues (2) have shown that 
both lignocaine and procaine inhibit the repolymeri- 
zation of microtubules in rabbit brain and the degree of 
inhibition is dose-related. Microtubules are abundant in 
proliferating cells and are presumably important in the 
process of healing. Whatever the mechanism of action 
of procaine, and provided that a low concentration of 
procaine is. used, the addition of adrenaline will produce 
no significant wound weakening 7 days later but it 
would be unwise to remove skin sutures before this time. 
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Is a fat stitch necessary? 


P.J. MILEWSKI AND HAMISH THOMSON* 


SUMMARY 

Two hundred and eight consecutive patients undergoing 
surgery were allocated randomly in a trial of the use of a 
plain catgut subcutaneous fat stitch, compared with no fat 
suture. There was no appreciable difference between the 
two trial groups in wound infection rate following either 
clean (4 out of 74 with and 1 out of 68 without a fat stitch) 


or contaminated operations (4 out of 27 with and 4 out of 


41 without). Likewise, there were no differences in 
haematoma rates. There is therefore no appreciable 
benefit to be derived from the use of this stitch. 


STITCHING the subcutaneous fat, in the hope that 
obliteration of the dead space will reduce haematoma 
formation and thereby lessen the chance of sepsis, is 
common practice. We decided to test whether such 
theoretical benefits are matched by clinical experience. 


Patients and methods 

Two hundred and eight consecutive patients were studied, 
being allocated randomly in the trial on the basis of age—for 
those of an even number in years a plain catgut fat stitch was 
used, if odd, the fat was not sutured. Except for gnd-iron 
appendicectomy wounds and in cases of early postoperative 
death all abdominal, lumbar and groin incisions were included. 
Biliary and hernia surgery constituted the largest operation 
groups, prostatic, colonic, vascular and miscellaneous pro- 
cedures accounting for the rest. Patients with appendicitis were 
excluded because of departmental policy to avoid stitches in 
infected conditions wherever possible. 

'The deep layers of the wound were closed in a standard way 
with Prolene to the rectus sheath and catgut for muscle layers. 
In groin incisions Scarpa's fascia was apposed with one or two 
catgut stitches. The skin was closed with subcuticular plain 
catgut throughout. No subcutaneous drains were used, nor 
local wound antiseptics. 

The main factors in wound complications whose influence 
might be affected by fat suture, obesity and wound contami- 
nation, were noted and two main subgroups for each so formed 
for comparison. In the first category classification depended on 
whether the subcutaneous fat was greater or less than 3 cm in 
thickness: in the second wounds were considered potentially if 
not actually contaminated whenever the gut or common bile 
duct had been opened, whenever pus was present and whenever 
organisms were cultured from the operative wound swab 
(bacterial swabs were taken from the wound routinely just 
prior to closure in the last 100 incisions studied). 

Subsidiary factors which might be influential -—parenteral 
antibiotics, steroids, low-dose heparin, diabetes, type of inci- 
sion, advanced carcinoma-— were duly noted for comparison 
later. 

The wounds were assessed from the third to the discharge or 
eighth postoperative day, whichever sooner. and again at 
follow-up. The few non-attenders were contacted by post and 
all replied. 

Superficial wound infection (as opposed to drainage through 
the wound of deep sepsis) was deduced from the usual criteria: 
rubor, tumour, dolor and calor, and, of course, suppuration. 
Similarly haematoma was diagnosed when there was swelling 
and bruising or evacuation of clot. 

In analysing the results the 7^ test for fourfold tables with 
Yates’ correction, and Fisher's exact test, were used when 
appropriate. 


Table i THE INCIDENCE OF WOUND INFECTION 
(D AND HAEMATOMA (H) IN THE TRIAL GROUPS 


Fat stitch No fat suh 





No. i H No I H 
Clean operations l | 
Cholecystectomy 20 0 | 30. 1! 
Inguinal herniorraphy 2 ue i8 0 
Miscellaneous 30 3 4 20 Q í 
Total 72 4 8 o8 — ] 
Contaminated operations 
Lean i4 1 0 2 i 
Obese 13 3 0 20 | 
Total 27 A4 ¢ 


There are no significant differences. 


Table Il: MATCHING OF THE TRIAL GROUPS FOR 
UNCONTROLLED FACTORS: CLEAN OPERATIONS 





Fat No fat 
stitch stitch 
Total number 72 68 
Males 49 y7 
Mean age (range) $4 (20-86) S53 (19-81) 
Incision 
Vertical 1! i] 
Muscle-cutung 26 30 
Pfannenstiel 10 ? 
Groin 25 Ht 
Fat >3 em thick 3i M 
Junior surgeon 58 4å 
Low dose heparin 37 38 
Antibiotics B E 
Debilitation i 2 


(e.g. carcinoma) 
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There are no significant differences between the two groups. 





Results 

Wheras the incidence of wound infection was 36 per 
cent for clean and 11-8 per cent for contaminated 
procedures, and the rate for haematoma 7.] per cent and 
4-4 per cent respectively, comparison of infection and 
haematoma in the two trial groups overall revealed no 
difference; nor were there significant differences in 
favour of either fat stitch policy in the various sub- 
groups (Table I). The rates for infection in contaminated 
incisions were little altered, the slight trend emerging (3 
infections in obese patients with a fat suture) seeming to 
favour desistance from suture. 

Matching of the groups for uncontrolled actors was 
satisfactory both in clean (Table I7) and contaminated 
(Table IIT) cases. Matching within smaller subgroups 
was also adequate. 


Discussion 

In both clean and contaminated wounds and in both 
obese and thin patients our infection and haematoma 
* Gloucestershire Royal Hospital. 
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Table Ill: MATCHING OF THE TRIAL GROUPS 
FOR UNCONTROLLED FACTORS: 
CONTAMINATED OPERATIONS 











Fat No fat 
stitch stitch 

Total 21 4] 
Males 13 18 
Mean age (range) 60 (22-84) 62 (29-81) 
Incision 

Vertical 15 27 

Muscle-cutting 12 14 
Pus or perforation 

Biliary 2 l 

Gastroduodenal 3 0 

Small bowel l 2 

Large bowel 0 l 
Bowel lumen opened 

Gastroduodenal 5 7 

Small bowel 4 2 

Large bowel 5 18 
Exploration common bile duct 3 6 
Fat 23 cm thick 13 20 
Operative wound swab 

Positive 6 9 

Negative 6 4 
Low dose heparin 16 25 
Antibiotics 17 2] 
Carcinoma 7 18 
Other debilitating 4 7 

factors 


There are no significant differences between the two groups. 








rates were too low, comparing favourably with the 
reports of Davidson et al. (1) and Keighley (2), and any 
differences between trial groups were too marginal for 
the possible benefit or detriment of fat stitch usage to be 
demonstrated. The only trend which, if continued, 
would lead to a significant result with less than a massive 
number of patients, was one favouring desistance from 
fat suture in obese patients with contaminated wounds. 
Wound infection and haematoma, however, are 
governed by such a multitude of factors that even our 
reasonably large study is insufficient to give a definite 
answer. However, it is clear that fat stitch policy has no 
appreciable effect on wound complication. 


In fact, the available experimental and clinical evi- 
dence suggests subcutaneous suture to be either useless 
or actually harmful. Thus, whereas Condie and 
Ferguson (3) produced evidence in favour of it in canine 
abdomina! wounds inoculated with staphylococci, later 
clinical application of their findings forced another 
conclusion (4), there being no difference in wound 
complication rate between 268 patients without a fat 
stitch and 349 patients with one. And deHoll et al. (5), 
studying rabbit wounds inoculated with staphylococci, 
found fat suture to be distinctly deleterious. 

The theoretical advantages of fat suture therefore 
remain unsupported by scientific inquiry. Our results 
suggest that so long as careful haemostasis is secured 
(with as little tissue destruction as possible), the wound 
surfaces will adhere without intervening serosangui- 
neous collection. Furthermore, since arguably a fat 
stitch may strangulate tissue and occasionally damage a 
blood vessel in transit, and certainly will place ad- 
ditional foreign material in the wound, its use, we would 
say, should be positively discouraged. 
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Vertical abdominal incisions—a choice? 
P. J. GUILLOU, T. J. HALL, D. R. DONALDSON, A. C. BROUGHTON 


AND T. G. BRENNAN* 


SUMMARY 

A prospective randomized trial was carried out on 207 
patients undergoing laparotomy using three different 
vertical abdominal incisions—midline, ‘medial’ para- 
median incision and ‘lateral’ paramedian incision. The 
lateral paramedian incision is slightly more time- 
consuming to perform than the other two incisions but 
there is a statistically greater incidence of incisional 
hernia in midline and medial paramedian wounds than 
with the lateral paramedian incision. It is suggested that 
when a vertical abdominal incision is being considered the 
lateral paramedian should be the incision of choice. 


Many surgeons perform abdominal procedures 
through either midline or paramedian incisions. Despite 
a multiplicity of theoretical, experimental and clinical 
studies on methods of closure of such incisions there still 
exists a significant incidence of wound dehiscence and 
incisional hernia (1—4). Indeed, the universal failure to 
adopt any one particular method of suture or suture 
material suggests that neither of these factors ultimately 
determines wound dehiscence or incisional hernia form- 
ation, and perhaps, that a major influence might be the 
manner in which the wound is formed in the first place. 
For many years it has been the practice of the senior 
author (T.G.B.) to perform most abdominal procedures 
through a modification of the paramedian incision in 
which the anterior and posterior rectus sheath are 
incised verically at a point just medial to the lateral 
border of the rectus sheath, sliding the rectus muscle 
laterally in the usual fashion. Thus, theoretically the 
wide shutter mechanism provided by such lateral inci- 
sions in the sheath should diminish the risk of wound 
dehiscence and incisional hernia, the wound being 
splinted by the rectus muscle (5). 

The purpose of this investigation was, therefore, to 
test the validity of this hypothesis, comparing the results 
of this ‘lateral’ paramedian incision with the results 
obtained utilizing the more conventional ‘medial’ para- 
median and midline incisions. Many similar trials have 
resulted in the provision of somewhat confused data 
since different wounds have been sutured in different 
ways and also the stratification of patients has been 
uneven within such trials. We attempted to obviate these 
disadvantages by adopting a standard method of suture 
for all incisions and performing a detailed statistical 
analysis of patients entered into each group within the 
trial to ensure adequate stratification of the patients 
prior to analysis of the results. 


Patients and methods 

Between January 1977 and February 1978 all patients entering 
hospital under the care of one general surgical service were 
randomized using a blind card system to receive either a 
‘lateral’ paramedian incision, a ‘medial’ paramedian incision or 
4 midline incision. All cases, whether elective or emergency, 
were included within the trial, the only exceptions to randomiz- 
ation and inclusion being those with life-threatening intra- 
peritoneal haemorrhage or cases where a previous abdominal 
incision would impose on the randomized choice. The details of 
the randomized patients are summarized in Tables I and JJ. 


Table I: DETAILS OF PROCEDURES 


Medial Lateral 
Midline paramedian aedi 
(n = S8) rise: 67) 
Bihary 22 (37-9%) 24 (35 84) 
procedures 
Pancreatic (17%) 1 (598) 
Peptic ulcer 12(20-7%) 21 (1374) 
Colonic cancer 9 (15-594) 5 UP - 598) 
Small bowel 3 (5-29) 11-35%) 
obstruction 
Inflammatory 2 (3594) 2 (3098) 


bowel disease 





Gastric cancer Í j 

Appendicitis ET 2. e 

Total cancer 11(18:995)— 12 (17994) 
Other EEE 7981 


702499) — 6 (9-094) 


Using a standard proforma for each case, the clinical and 
operative details of each patient were noted with particular 
reference to age, sex, type of operation, immediate postopera- 
tive haemoglobin and serum albumin levels and the presence of 
preoperative jaundice, cardiorespiratory disease and praemia. 

Each wound was performed in a standard fashion. Midline 
wounds were made through skin and linea alba. “Medial 
paramedian wounds were performed 2 cm from the: midline, 
the anterior rectus sheath being opened at a distance from the 
midline which was not greater than one-third the width of the 
rectus sheath. ‘Lateral’ paramedian incisions were mace not 
less than two-thirds the width of the rectus sheath from tbe 
midline, the anterior rectus sheath at this point consisting ol 
two layers. In all wounds the posterior sheath and/or perb 
toneum were divided in the same sagittal plane as thé anterior 
sheath. | 

At operation the time required from incising the skin to 
opening the peritoneum, the depth of subcutaneous fat in 
centimetres and the degree of contamination of the wound were 
recorded. Wounds were classified as clean, potentially con- 
taminated if the gastrointestinal or biliary tracts were opened in 
acontrolled manner, or frankly contaminated if peritonitis was 
present or if gastrointestinal contents were spilled into the 
wound. All procedures culminated in a peritoneal lavage with 
isotonic saline and noxythiolin prior to closure of the wound. 
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Table H: DETAILS OF PATIENTS 








Midline 
Male 26 (44-894) 
Female 32 (55-294) 
Mean age 52 t: 19-7 yr 
Range 12-91 yr 
Cardiac failure 6 (10-394) 
Jaundice 2 (3-594) 
Resp. disease 7 (12-194) 
Uraemia 1 (1:798) 
Mean haemoglobin - s.d. 13:2: 1-5 g/dl 
Range 7:5—15-9 g/dl 
Low serum albumin 10 (17:294) 
Steroids 2 (3:594) 
Mean depth s.c. fat 4 s.d. 2 + 1:04 cm 
Range 0-5—4 om 
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Table Ill: WOUND DETAILS 


Midline 
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Elective cases 





45 (77-694) 


Acute cases 13 (22-494) 
Upper 38 (65-594) 
Mid 6 (103%) 
Lower 14 (24-194) 
Clean 16 (27-694) 
Potentially contaminated 34 (58-694) 
Contaminated 8 13-895) 
Time to perform wound - s.d. 36r 1:9 min 
Range 1 -12 min 
Time of suture removal +5.d. 12-4+1-8d 
Range 9—21 d 
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It was felt unjustifiable to standardize the day upon which 
the skin sutures should be removed since this might expose 
some patients to the risk of complete wound rupture and, 
accordingly, the routine practice of this unit was continued, 
which is to remove skin sutures on the day when a firm palpable 
healing ridge has become established. The first date of removal 
of skin sutures was therefore also noted on the proforma for 
each case, 

All wounds were examined at | month and thereafter at 3, 6 
and 12 months after operation (Table III). At each visit a note 
was made of the presence of an incisional hernia and of the 
protrusion of the Prolene suture. 

It had originally been anticipated that 100 cases of each type 
of incision would be required but continued monitoring of the 
results revealed that when 207 patients had been entered into 
the trial, significant differences between the groups were 
obtained. The trial was therefore terminated. Statistical ana- 
lyses were performed with the y? test with or without Yates’ 
correction as appropriate or, where applicable, by Student's z 
test. 


Results 

A total of 207 patients was entered into the trial. Ascan 
be seen from Tables I and J, 58 patients (28 per cent of 
the total) underwent midline incisions, 67 patients (32-4 
per cent of the total) had ‘medial’ paramedian incisions 
and in 82 patients (39-6 per cent of the total) the ‘lateral’ 
paramedian incision was utilized. During the follow-up 
period one patient died in the midline group, 5 patients 
died in the 'medial' paramedian group and in the 
lateral' paramedian group there were 7 deaths. In all 
these cases the wounds were sound at the time of 
death. There were no deaths attributable to wound 
complications. 
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Medial Lateral 
paramedian paramedian 
35 (52-294) 35 (42-794) 
32 (47-894) 47 (57-394) 
38+ 15-8 yr 53-1 417-3 yr 
13-87 yr 19—82 yr 
9 (13-495) 7 (8.394) 

4 (6:094) 1 (13-494) 
12 (17-994) 9 (11-094) 
2 (3-094) 2 (2-495) 
13:1 18 g/dl 13-4+ 1-4 g/dl 
8:3—16:9 g/d] 9-7-17 g/dl 
12 (17-9%) 16 (19-594) 

— 1 (1:294) 
2tbl2cm 2:2 +12 cm 
0:5—5 cm 0:5-4-5 cm 


Medial Lateral 
paramedian paramedian 
52 (77-694) 67 (81-794) 
15 (22-494) 15 (18-394) 
57 (85-194) 54 (65-894) 

4 (6:094) 16 (19-594) 

6 (8.994) 12 (14-794) 
13 (19-494) 18 (22-094) 
44 (65.794) 54 (65-894) 
10 (14-994) 10 (12:294) 
7342.8 min 12:3-- 3:8 min 
2:5—14 min 6-28 min 

13:34-34d 12/77 2:4 d 
10-24 d 9-24 d 
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There were no statistically significant differences 
between the groups with regard to sex, mean age and 
pre-existing cardiac, respiratory or renal disease. 
Though the incidence of jaundice was higher in the 
‘lateral’ paramedian group than in the other two groups 
the differences were not Statistically significant 
(x° = 5-08). There were no discernible differences be- 
tween the three groups of patients with regard to the 
mean haemoglobin levels and the incidence of low 
serum albumin was almost identical in all three groups. 
Similarly there were no statistical differences between 
the depths of subcutaneous fat encountered in the three 
groups of patients. In Table I it can be seen that though 
there were slightly fewer biliary operations and pro- 
cedures for colonic cancer in the medial paramedian 
group, procedures for peptic ulcer were somewhat more 
common than in the ‘lateral’ paramedian and midline 
groups. Equally, a slightly greater proportion of the 
cases involving procedures for gastrointestinal cancer 
were performed through lateral paramedian incisions. 
However, none of these differences reach statistical 
significance. Thus the randomization procedure ap- 
pears to have resulted in an acceptable stratification of 
the patients between the three incisions. 

Details of the incisions themselves are summarized in 
Table III from which it can be seen that the only 
significant difference between the three incisions was, as 
might be expected, the times required to perform the 
incisions frem skin to posterior rectus sheath and 
peritoneum. The mean time (+ s.d.) required to perform 
the ‘lateral’ paramedian was 12-3 +3-8 min. This was 
significantly greater than the mean time required to 
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perform either the ‘medial’ paramedian wound 
(7-3+2:8 min, t= 3-1, P= <0-001) or the midline 
incision (3:620 min, 1-705, P= <0-00)). 
Similarly the time required to perform the "medial 
paramedian wound was significantly greater than the 
time required for a midline incision (17 = 3*6, 
P= <0-001). Clean, potentially contaminated and 
contaminated cases were evenly distributed between the 
three groups. There were no significant differences 
between the mean times at which skin sutures were 
removed from each of the wounds. 

Table IV indicates the frequency of systemic compli- 
cations relevant to the complication of deep wound 
dehiscence (8, 9) in each of the three groups. There were 
no differences in the duration of postoperative ileus 
or in the occurrence of postoperative respiratory 
complications. 

The above analysis of all the patients entered into the 
trial suggests that despite the disparity in total numbers, 
stratification of the cases between the three types of 
incision has not resulted in any one group containing à 
preponderance of patients suffering from any condition 
that might predispose to wound herniation or dehis- 
cence. It would seem reasonable to suppose, therefore, 
that any significant differences in the outcome of the 
incisions might be solely attributable to the incisions 
themselves. 

Wound complications are summarized in Table V. 


Wound infections 

The overall wound infection rate for the whole series of 
207 patients was 15:9 per cent. From Table V it can be 
seen that the incidence of wound sepsis in the midline 
group was 12-1 percent, that for the medial paramedian 
group was 10-5 per cent and in the lateral paramedian 
group the wound infection rate was 23 per cent. These 
differences just fail to reach statistical significance at the 
5 per cent level (y? = 5:33). However, when these figures 
are analysed further (Table VI) by comparing wound 
infection rates in clean wounds with those in con- 
taminated and potentially contaminated wounds com- 
bined, it can be seen that the type of incision employed 
did not influence the incidence of wound infection in 
clean wounds (y? = 0:58) whereas in contaminated and 
potentially contaminated wounds the wound infection 
rate in lateral paramedian incisions was significantly 
higher (y? = 7-45, P = <0-05). 
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paramedian wound which disrupted on the tenth post- 
operative day. This had been performed in a man of 68 
years in order to perform a Polya gastrectomy for 
carcinoma of the stomach. Resuture was accomplished 
with through-and-through tension sutures and his re- 
covery was full and complete without the development 
of an incisional hernia at 1 year of follow-up. 


Incisional hernias 

A total of 14 patients developed incisional hernias. Ai! 
but two hernias developed within 3 months of the date 
of operation, the remaining 2 (which occurred in media! 
paramedian wounds) presenting between 3 and 6 
months after operation. A total of 4 incisional hermas 
(6-9 per cent) developed in the midline group and 10 
hernias developed in the medial paramedian group (14-9 
per cent). No hernias have occurred in the lateral 
paramedian group and this finding is statistically signi- 
ficant at the I per cent level (y^ = 13:01). The incidence 
of incisional hernias in the medial paramedian group 
was not statistically higher than in the midline group 
(y? = 1:14). The clinical details of the 14 patients who 
developed incisional hernias are listed in Table VH. The 
only noteworthy feature in this group of patients hes im 
the incidence of pre-existing respiratory disease-—6 out 
of 14 in the group of patients with incisional hernias 
compared with only 13 of 111 patients from the same 
population who did not develop incisional hermas. This 
difference is significant at the | per cent level (y^ = 8-2). 
The incidence of pre-existing respiratory disease im the 
patients undergoing lateral paramedian incisions was 9 
out of 82 patients, which was not statistically lower than 
in the other two groups. 


Table IV: SYSTEMIC COMPLICATIONS 


Media! Lateral 
Midline paramedian paramedian 
Mean duration 24411d 24+12d 23+)id 
of ileus tt s.d. 
Range 1-6 d 0-6 d 0-54 
Respiratory $(13895) BdA 13(15 998) 
complications 
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Table V: WOUND COMPLICATIONS 








Protrusion of the polypropylene suture T Medial — Lateral 
Protrusion of the polypropylene suture used to close the Midline paramedian paramedian 
anterior sheath occurred in only 6 patients overall (2:9 VINCE fe ee MOOR D 
Aou Wound LY, (10-594 9(23:094) 
per cent). These were fairly equally distributed between IS cUuR HESSE. R EE 
the three groups but the numbers are too small to permit Prolene 1 O-798) 2 (3-094) 3 (0-794) 
statistical analysis. protruding 
Burst | | e 1 (1-594) 
Burst abdomen abdomen | | ven 
Complete wound dehiscence requiring resuture occur- Incisional 4(69%) — 10(14959) > i 
red in only one case in this series. This was a medial hernia ED es A AAEN ATT 
Table VI: WOUND INFECTIONS 
2 Medial Lateral 
Midline paramedian paramedian 
Clean wounds 2/16 3/13 3/18 50 (hm 058) ME 
Contaminated + 5/42 4/54 16/64 (y! = 7-45) 
potentially (P= <5%) 


contaminated wounds 
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Table VIE CLINICAL DETAILS OF 14 PATIENTS WHO DEVELOPED INCISIONAL HERNIAS 


Age 

(yr) Sex Diagnosis Wound 
75 M Cholecystectomy MP 
63 M DU MP 
63 M DU MP 
55 M Perforated DU MP 
46 M Hiatus hernia MP 
59 M DU MP 
64 M Ca rectum MP 
80 F Cholecystectomy MP 
71 F Ca rectum MP 
46 M DU MP 
70 M Cholecystectomy ML 
62 F Ca rectum ML 
68 M Gastric ulcer ML 
60 M j ML 
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Discussion 

The factors which conspire to result in complete ab- 
dominal wound dehiscence are well documented (8, 10) 
and presumably these same factors predispose to the 
development of incisional hernias. Attempts to min- 
imize the effects of these various factors by alternative 
techniques of wound suture and suture materials have 
certainly diminished the incidence of burst abdomen 
through vertical abdominal incisions (2, 3, 4, 11) but 
the surgical legacy of incisional hernia remains even 
when the event of burst abdomen has been abolished 
(12). The aim of this study was, therefore, to determine 
whether or not the development of an incisional hernia 
could be influenced by the type of incision which was 
used. 

scrutiny of the stratification of these patients between 
the three types of incision reveals that there were no 
significant differences between the patients who have 
been randomized in the trial. In particular, there is no 
obvious preponderance in any one group of any con- 
dition which has been positively associated with the 
development of burst abdomen. For example, it can be 
seen from Tables I and JI that there were no significant 
differences between the number of patients in each 
group suffering from cancer (9), uraemia (13), Jaundice 
(14) or hypoproteinaemia (15). Similarly no differences 
existed between the three groups of patients in terms of 
the postoperative complications which might precipi- 
tate deep wound dehiscence, ie. duration of post- 
operative ileus and respiratory complications. It seems 
reasonable therefore to attribute any statistically signi- 
ficant differences between the complications associated 
with the wounds to the wounds themselves. 

Together with other investigators (11) we have been 
unable to discern any difference between midline inci- 
sions and medial paramedian incisions with regard to 
the occurrence of burst abdomen and incisional hernia 
when a standard method of closure is adopted. A 
significant number of incisional hernias occurred in 
both groups of patients undergoing these incisions in 
this particular series (6-9 per cent and 14-9 per cent 
respectively). These figures, however, contrast with the 
results obtained for the lateral paramedian incision 
when, using the same method of closure, no incisional 
hernias have developed. Extrapolating from the data of 
Bentley et al. (12) one would have expected a wound 
hernia rate of at least 2-2 per cent during this period of 
follow-up. It is possible that incisional hernias may 


Resp. Hb. Alb. Sutures s.c. fat 
dis. (gidl) (g/dl) (d) (cm) 
Yes 12-8 35 24 1-0 
Yes 12-0 38 28 0-5 
No 16-4 42 12 3-0 
Yes 10-2 32 l4 1-0 
Yes 15:7 38 14 2-0 
No 14-0 40 12 35 
Yes 11:6 38 14 50 
No 12-6 38 12 2.0 
No 12:3 42 16 4-0 
No 12:3 38 18 3-0 
No 12-8 39 12 3-0 
No 11-8 36 14 L0 
No 14-3 40 21 1-0 
Yes 13-4 42 12 2-0 
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develop at a later date in this group of patients, but this 
stricture must also apply to the midline and medial 
paramedian incisions. Furthermore, it is difficult to 
escape the fact that even within this relatively short 
period of follow-up, significant differences already exist 
between the incidences of wound hernia in the midline 
and medial paramedian incisions on the one hand and 
lateral paramedian incisions on the other. 

Other facets of this study, however, highlight certain 
disadvantages of the lateral paramedian approach. 
Thus, there are obvious differences between the times 
required to perform each of the separate incisions. As 
might be expected, the time required for each incision 
increased progressively with the distance of the anterior 
sheath incision from the midline (Table 117). These time 
differences are not in themselves of any great con- 
sequence except that, of course, in cases of dire emer- 
gency where speed is of the essence, the lateral para- 
median wound would be impractical. Of perhaps 
greater importance is the incidence of wound infection 
in the lateral paramedian group which, as can be seen 
from Table V, was higher than in the other two groups. 
At first sight this wound sepsis rate of 23 per cent is 
unacceptably high. However, at the inception of this 
trial we adopted quite stringent criteria for the definition 
of wound sepsis, namely obtaining a positive bac- 
teriological culture from any purulent discharge from 
the wound. This definition does not of course distin- 
guish between wound sepsis which prolongs the patient's 
stay in hospital and that which is merely an incon- 
venience. Since from this study the data were un- 
available, we are unable to discern the incidence of 
delayed hospital discharge in these three groups but it 
was not our impression that hospital stay was par- 
ticularly prolonged in the lateral paramedian group. 
Furthermore, the date of first removal of skin sutures 
was not significantly earlier in the lateral paramedian 
group than in the other two groups, suggesting that the 
incidence of significant wound sepsis may not have been 
higher. However, wound sepsis was only statistically 
significantly higher in the lateral paramedian group 
when the wounds were contaminated or potentially 
contaminated (Table VI). It is presumed that this is 
attributable to the more extensive dissection of the 
rectus muscle (and greater potential for haematoma 
formation) which the lateral paramedian wound necess- 
itates. This wound sepsis rate would, therefore, almost 
certainly be diminished by the routine use of antibiotic 


prophylaxis which did not occur in this trial. None the 
less, despite the higher incidence of wound sepsis, no 
incisional hernia occurred in the lateral paramedian 
group. 

There were no differences between the three types of 
incision with respect to the incidence of subsequent 
protrusion of the Prolene from the wound (Table V). 
This is a common problem with this type of suture 
material and might be obviated by the use of an 
absorbable suture, though the use of surgical catgut for 
this purpose cannot be recommended in view of its 
notorious reputation for predisposing to wound dehis- 
cence (2, 5) when used to close the aponeurotic layer. 
Irvin, Koffman and Duthie (11) have reported en- 
couraging results with the use of synthetic absorbable 
sutures in this situation and one might expect equally 
good results with the lateral paramedian incision if, for 
example, polyglactin rather than polypropylene was 
employed for the suture of the anterior sheath. Indeed, 
Ellis (14) has demonstrated that the incidence of 
incisional hernia is the same (about 5 per cent) whether 
the posterior sheath and peritoneum are sutured or not. 
It is therefore entirely conceivable that by the use of the 
lateral paramedian incision and appropriate suture of 
the anterior rectus sheath, one layer closure of this type 
of vertical abdominal incision may be performed 
without the fear of developing either a complete wound 
dehiscence or an incisional hernia. 

We conclude that the lateral paramedian incision 
offers a safe and reliable approach to the peritoneal 
cavity. This incision may be slightly more time- 
consuming to perform but this is easily balanced by the 
time saved in not having subsequently to deal with a 
burst abdomen or incisional hernia. We suggest there- 
fore that this should be the incision of choice when a 
vertical abdominal incision has been selected for the 
conduction of an intra-abdominal procedure. Further 
studies are now in progress to determine the necessity 
for closing the posterior sheath and the effects of using 
absorbable sutures for closing the anterior sheath in this 
type of incision. 
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Percutaneous catheter drainage of liver abscess: 


an alternative to open drainage? 
J. E. KRAULIS, B. L. BIRD AND N. D. COLAPINTO* 


SUMMARY 

Percutaneous catheter drainage is still a new concept. 
Only 4 cases have been reported thus far and this paper 
reports 2 further cases. The technique of percutaneous 
catheterization of a liver abscess under CAT scan control 
is described, and the management of the catheter by a 
closed irrigation system is set out. Unless there is another 
compelling reason to do a laparotomy, we feel that this 
procedure is well worth a trial in view of the high mortality 
still associated with open drainage. Further experience 
may well prove percutaneous catheter drainage to be the 
procedure of choice for liver abscess. 


PYOGENIC abscess of the liver has been recognized for 
over a century. The condition once was invariably fatal. 
The development of surgical techniques and antibiotics 
resulted in a fall in the mortality rate, but it still remains 
high. A major obstacle to effective management has 
been the inability to diagnose accurately and localize the 
abscess. Recently, however, computerized tomography 
(CT) scanning and ultrasound scanning have been used 
to define intrahepatic abscesses precisely. This has 
facilitated diagnostic aspiration of such lesions which is 
then usually followed by open surgical drainage. 
However, for some patients the risk of laparotomy may 
be great, as illustrated by the two case studies which 
follow. In these two patients we elected to perform 
percutaneous, CT-assisted, closed catheter drainage as 
primary treatment. We feel our technique, described 
herein, offers significant advantages over methods pre- 
viously reported. 


Case reports 

Case 1: This 46-year-old Chinese woman was originally 
admitted in 1970 with signs and symptoms of acute cholecys- 
titis. The diagnosis was confirmed radiographically. After an 
initial response to conservative management, she was subjected 
to laparotomy. The common bile duct was found to contain 
sludge and multiple stones. For this reason, plus the presence of 
a stone solidly impacted in the right intrahepatic radicle, a 
Roux-en-Y  choledochojejunostomy was performed. The 
patient recovered uneventfully. 

In 1976 she was readmitted with jaundice and fever. 
Antibiotic therapy failed to improve her condition. At lapar- 
otomy, the entire left lobe of her liver was found to be grossly 
infected and necrotic, thus a formal left lobectomy was 
required for cure. She again fully recovered. Pathological 
examination of the specimen revealed pyogenic cholangitis 
with intrahepatic choledocholithiasis and hepatic suppuration. 
These findings were compatible with the diagnosis of oriental 
cholangiohepatitis (1). 

She remained well until April 1979, when she was readmitted 
with recurrent epigastric pain, fever and chills. A CT scan 
showed several, large, low density areas in the right lobe. These 
were demonstrated by serial scans to communicate with each 
other (Fig. la). Needle aspiration yielded 25 ml of pus. 
Cultures grew Escherichia coli and klebsiella. Antibiotics were 
started but did not alter the patient's progressively septic 
course. Because of the previous operations, the multiplicity and 
central position of the abscesses and the patients septic 
condition, open drainage was considered too great a risk. 


Instead, a percutaneous catheterization was performed (Fig. 
lb) and an irrigation system instituted (vide infra). The patient 
promptly became afebrile, asymptomatic and her appetite 
returned. The drain was removed on the fourteenth day. CT 
scans performed at 10 days and 4 weeks (Fig. 1c) after removal 
of the drain were normal. She remains well 5 months later. 


Case 2: This 46-year-old Caucasian woman underwent a renal 
transplant in December 1978. Immunosuppression was main- 
tained by prednisone and azothioprine. In March 1979 she was 
readmitted with a perforated duodenal ulcer. This was over- 
sewn and patched. Postoperatively a duodenocutaneous fistula 
developed but closed spontaneously. On 14 May she com- 
plained of abdominal pain and developed a spiking fever. 
Blood cultures grew proteus species. Numerous investigations 
failed to identify the source. On the tenth day a CT scan 
demonstrated a large, low density lesion localized to the 
inferoposterior part of the right lobe of the liver (Fig. 2a). On 
the same day, percutaneous catheterization was performed. We 
felt that this would have little risk of contaminating the general 
peritoneal cavity in this immunosuppressed patient, since the 
previously perforated ulcer would have set up a wall of 
adhesions. However, during the procedure the patient de- 
veloped septicaemia despite ampicillin prophylaxis. After 
gentamicin and clindamycin were added, she progressively 
improved. The catheter was removed on the tenth day follow- 
ing insertion. Subsequent scanning showed complete resolu- 
tion of the abscess (Fig. 2b). 


Technique 

Before instrumentation coagulation factors must be normal, 
blood should be available for transfusion and broad spectrum 
antibiotic cover started. The patient is placed in the scanning 
gantry in the proper orientation required for catheterization of 
the abscess. The scanner is used to localize the transverse plain 
that passes through the centre of the abscess. From the scan, 
the safest and most direct route for catheterization is chosen. 
An estimate of the angle for needling is made relative to the 
floor. The exact site on the skin is marked using the centering 
device of the scanner. The precise depth of the abscess (closest 
edge) from skin level is obtained using the scanner’s computer. 
Under local anaesthetic a 1:5-cm skin incision is made, and by 
blunt spreading dissection the liver surface is approached. The 
approach may be either between ribs or below the costal 
margin. The abscess is then readily entered and aspirated with a 
No. 18 spinal needle. This confirms the position of the abscess. 
If large vessels are punctured an alternative route is chosen. A 
straight stylet is introduced into a standard triple lumen, No. 18 
gauge Foley catheter. The catheter is then gently pushed into 
the abscess via the route demonstrated by the spinal needle (the 
anticipated depth has been marked on the catheter prior to 
insertion). Further withdrawal of pus confirms the intra- 
cavitary position of the tip. Immediate Gram smears are 
obtained. The abscess is irrigated until clear; then air is instilled 
to outline its walls. This air provides an excellent contrast for a 
check scan. The Foley balloon is inflated and the catheter 
sutured to the skin. A closed irrigation system using normal 
saline is instituted at a rate of 50-100 ml/h. This system allows 
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the patient to be fully mobile. Systemic antibiotics ài 
tinued (or altered according to the sensitivity tests) for 10 da, 
After a few days the Foley balloon is deflated. When CT sca: 
confirms the collapse of the abscess cavity the catheter 
removed. Follow-up scans are performed. 


Discussion 
Prior to surgical treatment, pyogenic hepatic abscess 
had an invariably fatal outcome. Surgery and adjuvai 
antibiotics improved the prognosis (2). With isoto] 
scanning for better diagnosis and  localizatio: 
Altemeier (3) showed that the mortality rate | 
dropped from 80 per cent in 1959 to 28 per cent in 1969 
However, if multiple abscesses are present—as was the 
case in 43 per cent of the collected series of Brodine and 
Schwartz (4)—the mortality rate rises to 67 per cen 
The treatment of solitary liver abscesses follows | 
classic surgical axiom that if pus is present, it must be 
drained adequately. This principle implies an ope! 





Mu EN surgical technique (5, 6). In 1954, McFadzen et al. (7) 
Fig. 1. Case 1. a, 16 April: Multiple liver abscesses. challenged this view by employing repeated closed 
Communication was confirmed by scan at other levels. needle aspiration and instillation of antibiotics with 


p AP a afta 1 QP ` " J "nc z> 1 1 ‘ > « 
b, 26 April: Catheter in place. Cavity has been irrigated and good results. However, Ogden et al. (8) expressed 
is outlined with air. c, 30 May: Normal liver. Air in biliary -oncern with this procedure because of the passibility of 
tree, seen in all scans, is due to previous ide pi diuini" tuni sum edu o t 
choledochojejunostomy. peritoneal and pleural contamination. Tetz et al. (9). 
j aided by isotope scan localization, used a No. 8 French 
‘Oddman’ catheter via the percutaneous route. They 





Fig. 2. Case 2. a, 25 May: Solitary abscess (contrast-enhanced scan). b, 20 June: Liver remains disease-free 
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primarily dealt with amoebic abscesses but were ap- 
parently able to treat one pyogenic abscess effectively in 
this manner. Stephenson et al. (10) reported a similar 
technique. To treat a 5-cm abscess in the left lobe of the 
liver that developed after cholecystectomy, they used a 
CT scanner to guide a No. 7-5 French Kifa catheter over 
an angiographic guidewire. The catheter was inadvert- 
ently removed after only 4 days of drainage and 
irrigation. At subsequent laparotomy there was still a 
residual cavity but cultures were sterile. The patient died 
and at autopsy only multiple small liver abscesses were 
found (the larger abscess presumably had resolved). 
Gerzhof et al. (11) have recently reported successful CT- 
assisted drainage of various intra-abdominal abscesses, 
including two within the liver. For drainage of the liver 
abscesses a No. 8 French ‘pigtail’ catheter was passed 
over an angiographic guidewire. No mention was made 
of irrigation. 

Open surgical drainage is the proved reliable means of 
treating pyogenic liver abscess. However, the surgical 
mortality rate remains high in patients who are poor 
operative risks or have multiple abscess cavities. The 2 
patients we have reported here would not have tolerated 
operation well. The first was septic, had multiple 
abscesses and had previously been subjected to two 
operative procedures which had been judged to be very 
difficult technically. Moreover, with the diagnosis of 
oriental cholangiohepatitis, the likelihood of recurrent 
abscesses was high, and each additional drainage pro- 
cedure would presumably become more difficult and 
risky. The second patient was immunosuppressed, de- 
pendent on haemodialysis, nutritionally depleted and 
had already demonstrated serious problems with wound 
healing. In patients such as these it seems reasonable to 
attempt conservative treatment via catheterization to 
avoid the risk of operation. 

Percutaneous drainage of liver abscess has additional 
advantages: little patient. discomfort, minimal inter- 
ference with vital functions, low cost, no significant 
peritoneal contamination and (being a closed system) 
minimal contamination of the ward. An obvious criti- 
cism of this technique is that drainage may be in- 
adequate. Previous reports describe only the use of 
needles or small angiographic catheters for this purpose. 
We used a No. 18 Foley catheter which, in addition to 
having a much larger bore, has a side arm that provides 
a route for continuous closed irrigation. This enables 
effective evacuation of pus and necrotic debris with little 


chance of catheter blockage. We agree that adequate 
drainage is essential; we feel that this technique provides 
it. Another possible objection is the inability to deal 
with multiple abscesses if they are not in communi- 
cation. However, we foresee little difficulty in establish- 
ing several simultaneous or sequential drainage routes. 
Are there situations where this technique should not 
be used? It is best avoided in patients with ascites since 
even minimal intra-peritoneal contamination may pre- 
cipitate a florid septic peritonitis. It should probably not 
be used if the catheter would have to pass close to vital 
structures. In addition, open methods must be used 
when there are associated intra-abdominal abscesses or 
if there is another indication for laparotomy, for 
example, co-existing biliary tract obstruction. 
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Benign liver nodules presenting as apparent hepatic 


metastases: a report of 5 cases 
M.S. FLETCHER, W. G. EVERETT, J. O. HUNTER, W. A. B. SMELLIE 


AND D. G. D. WIGHT* 


SUMMARY 

Five cases are described in which hepatic nodules dis- 
covered as an incidental finding at laparotomy performed 
for other reasons were thought to be metastatic tumour. [n 
each case histology and clinical course proved this 
assumption to be incorrect. It is emphasized that biopsy is 
mandatory in such circumstances to establish the diag- 
nosis. Where the nature of the hepatic lesion might affect 
the choice of operative procedure frozen section exami- 
nation should be performed at the time of surgery. 
Bacteriological culture may also be helpful. 


THE liver is the commonest site for blood-borne meta- 
stases, which occur in up to 36 per cent of fatal cases of 
malignant disease (1). Most are due to tumours of the 
gastrointestinal tract but other common primary sites 
such as the lung and breast and melanomas should also 
be considered. Other focal liver abnormalities including 
chronic infections, abscesses, granulomas, drug- 
induced lesions and various congenital and hamartoma- 
tous malformations may all have a gross appearance 
similar to metastatic tumour. Histology of such nodules 
is therefore necessary before a definite diagnosis can be 
made. 

This paper reports 5 cases in which hepatic nodules 
were found at laparotomy performed for other reasons. 
In each case the appearance of those nodules was 
thought to indicate the presence of metastatic car- 
cinoma, and this altered the operative procedure under- 
taken. Subsequent histology showed the nodules to be 
due to a variety of non-malignant causes. 


Case reports 

Case 1: An otherwise fit 41-year-old woman with menorrhagia 
was admitted for hysterectomy. She had received Primolut N 
(norethisterone) 30 mg/day for the previous 6 weeks. At 
laparotomy a solitary firm nodule 2 cm in diameter was felt in 
the right lobe of the liver, but was not biopsied. Following 
hysterectomy and right oophorectomy, liver function tests, full 
t ood count and chest X-ray were found to be normal. Hepatic 
scintiscan showed a filling defect anteriorly in the lower part of 
the right lobe and hepatic arteriography was normal. A further 
laparotomy was performed at which several masses of yellow 
lobulated tissue 1 -2 cm in diameter were found in both lobes of 
the liver. Biopsies were taken from several sites and all showed 
changes of focal nodular hyperlasia (Fig. 1). The intervening 
liver was entirely normal. The patient has since remained well 
for 3 years. 


Case 2: A 48-year-old woman was admitted with right 
hypochondrial pain and jaundice. She had no relevant past 
medical history apart from a hysterectomy and had received no 
medication apart from oral contraceptives taken 9 years 
previously. She was mildly icteric with right hypochondrial 
tenderness. Oral cholecystogram showed no evidence of stones, 
and at laparotomy the gallbladder appeared normal but a 
nodule 5 cm x 3 cm in diameter was found in the right lobe and 
a nodule 3 cm in diameter in the left lobe of the liver. Biopsy of 
these lesions showed the appearances of focal nodular hyper- 
plasia. The patient underwent a further laparotomy and 
cholecystectomy and has remained well since. The gallbladder 
showed changes of chronic cholecystitis. 
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Fig. 1. Focal nodular hyperplasia. Two scars which send 
out fibrous septa partly encircling the nodule of liver cells at 
the centre of the field. More normal liver is seen on the 
right of the picture. (Reticulin. x 22.) 


Case 3: In 1969 a 44-year-old man was admitted to another 
hospital for investigation of abdominal pain. At laparotomy 
the gallbladder was found to be thickened and it contained 
small stones. Multiple nodules up to 2-5 cm in diameter were 
seen in both lobes of the liver. The pancreas was indurated and 
nodular and a presumptive diagnosis of pancreatic carcinoma 
with hepatic secondaries was made. A cholecystojejunostom) 
and jejunojejunostomy was performed. Histology showed the 
nodules to be bile duct hamartomas (Fig. 2). For the next 8 
years he had intermittent episodes of abdominal pain and 
jaundice due to cholangitis. Liver function between attacks was 
normal. Laparotomy in 1977 revealed a thickened gallbladder 
containing stones and the appearances of the pancreas and 
liver were unchanged. Cholecystectomy was performed, the 
previous anastomosis dismantled and bowel continuity re- 
stored with an end-to-end anastomosis. The patient has 
remained pain-free since. 


Case 4: A 43-year-old woman presented with a 2-year history 
of right hypochondrial pain, epigastric fullness, nausea and 
weight loss. Oral cholecystography failed to opacify the 
gallbladder. At laparotomy the gallbladder was found to 
contain multiple stones and firm nodules were present in both 
lobes of the liver. The body of the pancreas was thickened and 
large nodes were found along its upper border, around the 
coeliac axis and at the porta hepatis. Cholecystectomy was 
performed and liver and node biopsies taken. Histology of the 
gallbladder showed chronic inflammatory changes. The lymph 
nodes contained scattered small non-caseating granulomas 
containing lipid vacuoles. The liver biopsy showed extensive 
areas of eosinophilic necrosis surrounded by a cellular reaction 
composed of epithelioid and giant cells together with fibro- 
blasts which showeda tendency to palisade around the periphery 
of the necrotic zones (Fig. 3). No aetiological agent was seen 
within these lesions. Stains for acid-fast bacilli, Fungi and other 
parasites were negative and there was no bifringent material 
present. The patient has since remained pain-free and gained 





* Addenbrookes Hospital, Cambridge. 
Correspondence to: M. S. Fletcher, King’s College Hospital. 
Denmark Hill, London SE 5. 


M. S. Fletcher et al. 


ore ae ek es A QU dt M La 
Ae pce OSE, A 
S uU NERIS bt 

; i H t 


iv Pa 


nl >é 
^ 


.^ 
PE On 
te 
iad fer 


se 








Lad 
- * 
PS A TY 
. 


Sorcalg 





Fig. 2. Bile duct hamartoma composed of small branching 
bile duct-like structures set in a fibrous stroma. (H and E. 
57.) 





Fig. 3. Pale caseous necrosis bordered by palisading 
fibroblasts with epithelioid and giant cells and collections of 
lymphocytes. (H and E. x 57.) 
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Fig. 4. Pyogenic abscess showing pus cells mixed with foam 
cells and a few necrotic hepatocytes. (H and E. x 57.) 


weight without treatment. Further investigations have failed to 
elucidate the cause of the granulomas. 


Case 5: A 6l-year-old woman with severe rheumatoid arthritis 
was admitted with abdominal pain and jaundice. Her medi- 
cation included penicillamine (1 g/d) and prednisolone 
(4 mg/d). On examination she was anaemic with severe 
rheumatoid deformities, but was not jaundiced and had no 
hepatomegaly or other signs of chronic liver disease. Oral 


cholecystography failed to opacify the gallbladder and barium 
meal revealed a lesser curve gastric ulcer. At laparotomy there 
was no evidence of gastric ulceration but the gallbladder was 
thickened with a stone impacted in Hartmann’s pouch. The 
liver contained several white nodules in both lobes. 
Cholecystectomy was performed and a liver biopsy taken, 
which showed the appearance of a pyogenic liver abscess (Fig. 
4), although no organisms were demonstrated. Four weeks 
later a further episode of epigastric pain, haematemesis and 
jaundice occurred. Ultrasound and HIDA scan (N (2,6 di- 
methylphenyl carbamoylmethyl) limindiacetic acid) showed no 
evidence of large duct obstruction and haemobilia was diag- 
nosed at endoscopy when bleeding was seen from the ampulla 
of Vater. At this time the serum amylase was 1750 u/l. Coeliac 
axis arteriography showed a large vascular loculus in the left 
lobe of the liver which filled immediately from the left hepatic 
artery, but attempts to embolize this region were unsuccessful. 
At laparotomy a cystic mass in the left lobe was identified and a 
left hepatic lobectomy with T tube drainage of the common bile 
duct was performed. The left lobe of the liver contained many 
abscesses, the resection margin passing through a cavity, in the 
wall of which lay a radicle of the hepatic artery. Histology 
showed multiple abscesses containing pus, debris and foamy 
macrophages. The patient made a good postoperative recovery 
and has since remained well. 


Discussion 
A causal relationship between oral contraceptives and 
hepatic adenomas has been clearly established (2, 3) 
and a similar association between oral contraceptives 
and focal nodular hyperplasia has been suggested (4, 
5). Much controversy still exists as to its aetiology, 
although evidence suggests it is a hamartoma (6). It is 
often an incidental finding at laparotomy, or post 
mortem (7, 8). Treatment is usually by partial hepatec- 
tomy but complete regression may occur following 
hepatic artery ligation (9). Definitive surgery was not 
performed in these cases but as the lesions may enlarge 
and become symptomatic by virtue of their size and 
positon, or due to intraperitoneal rupture (7), serial liver 
scanning might be helpful in monitoring their progress. 

Bile duct microhamartomas are rare and have been 
reported as incidental findings in less than | per cent ofa 
large post mortem series (10). Typically, they are small 
yellowish-white nodules 0-1 cm to 1-0 cm diameter, and 
are often associated with renal and pancreatic cysts (11). 
They may undergo neoplastic transformation (12) but 
they themselves may be mistaken for metastatic car- 
cinoma. In Case 3 a presumptive diagnosis of pancreatic 
carcinoma with hepatic metastases was made and a 
palliative procedure undertaken which led to recurrent 
attacks of cholangitis. These were abolished following 
cholecystectomy and re-establishment of normal 
anatomy. Assessment of the pancreas by palpation is 
notoriously difficult, even in experienced hands, with 
diagnostic errors in 25 per cent of cases. Operative 
needle biopsy is traditionally regarded as inaccurate and 
dangerous but fine needle aspiration cytology has 
recently been advocated (13). 

Granulomatous hepatitis is a non-specific reaction to 
a very wide variety of agents, the commonest being 
tuberculosis and sarcoidosis. An aetiological diagnosis 
is not made in up to 20 per cent of cases (14), as in Case 
4. It seems likely that the symptoms of pain and weight 
loss were due to cholelithiasis, and following surgery 
this patient remained pain-free and gained weight. It 
should be noted that abdominal pain and weight loss 
may themselves be presenting features of granuloma- 
tous hepatitis (14), and the alkaline phosphatase is 
elevated in over 50 per cent, as in Case 4. 


Pyogenic infection is an unusual cause of haemobilia 
and was found in only 42 out of 355 collected cases (15). 
The multiple liver abscesses in Case 5 were thought to be 
a result of ascending cholangitis, and the diagnosis was 
eventually made by endoscopy and the bleeding site 
localized by arteriography (15). Liver scanning and 
ultrasound were unhelpful in localizing the bleeding 
in the presence of focal liver abnormalities, but the 
serum amylase was elevated on two occasions. 
Hyperamylasaemia has previously been noted in associ- 
ation with haemobilia (16). The control of haemobilia 
by hepatic arterial ligation is well established (17, 18), 
but when hepatic dysfunction exists, necrosis may occur 
(17), and for this reason, hepatic lobectomy and biliary 
drainage was performed, with successful control of the 
bleeding. 

Although no primary intra-abdominal tumours were 
found, in each of these 5 cases the liver nodules were all 
initially attributed to metastatic carcinoma. However, 
there are many other benign causes of multiple focal 
liver nodules, including chronic infections with bacteria, 
fungi, protozoa and helminths, pyogenic abscesses, 
granulomas, drug-induced nodules, macronodular cir- 
rhosis and various congenital malformations. These 
may all have a similar macroscopical appearance with 
nodules varying from 0-1 cm to 3 cm in diameter, of 
variable consistency and colour and sometimes with an 
umbilicated centre due to necrosis. As a general exami- 
nation of all the abdominal viscera forms an essential 
part of any laparotomy, unexpected findings such as 
these merit not only careful clincial examination but 
also histological proof, using frozen section exami- 
nation at the time of surgery if necessary. In the light of 
these cases biopsy material should also be submitted for 
appropriate staining and culture as this may have 
contributed to the diagnosis of the case of granuloma- 
tous hepatitis and modified the course of the patient with 
multiple pyogenic abscesses. 
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Operative choledochoscopy: experience with a rigid 


choledochoscope 


ROGER W. MOTSON, ALAN J. WOOD AND LOUIS R. DE JODE* 


SUMMARY 

The use of a choledochoscope after exploration of the 
common bile ducts should minimize the occurrence of 
retained common bile duct stones. Experience gained at 
50 endoscopies with a rigid choledochoscope is reviewed. 
In 7 cases stones or debris were found remaining in the bile 
duct. In one case an unsuspected neoplasm was de- 
monstrated and in another a suspected neoplastic stric- 
ture was confirmed, In the remaining 41 cases choledoch- 
oscopy showed the ducts to be free of stones. 
Postoperative cholangiography demonstrated a retained 
stone in 2 cases. There were 2 deaths in the series. The 
experience of other authors with rigid and flexible scopes 
is reviewed. 


RESIDUAL stones in the common bile duct after chole- 
docholithotomy are troublesome to patient and surgeon 
alike. Although techniques such as dissolution (1, 2), 
basket extraction (3, 4) and endoscopic sphincterotomy 
(5-7) are available to deal with these stones, it is 
obviously desirable to ensure that the ducts are free of 
stones at the time of operation. Two techniques are 
available to examine the bile ducts after exploration: T 
tube cholangiography and choledochoscopy. Post- 
exploratory T tube cholangiography can be unreliable: 
air bubbles may be introduced into the ducts and 
sometimes spasm of the sphincter of Oddi may prevent 
flow of contrast medium into the duodenum. 
Examination of the bile ducts under direct vision with a 
choledochoscope seems a certain method of ensuring 
that there are no residual stones. 

Choledochoscopy has been performed for over 50 
years (8) though little interest was shown in the tech- 
nique until the instruments available were improved 
(9-13). Subsequently flexible fibreoptic instruments 
have become available (14, 15) and experience with 
these has been reported (16, 17). Although satisfactory 
instruments have been available for almost 20 years 
biliary endoscopy has not been widely used. Why is this 
so? Most surgeons probably underestimate their inci- 
dence of retained stones and may feel that they have no 
need for such an instrument. The cost of the instru- 
ments, particularly flexible scopes, is high and this has 
limited. widespread adoption of the technique. Rigid 
- choledochoscopes are approximately one fifth the cost 
of the flexible instruments ( Table I). Are they a satisfac- 
tory alternative? With today's financial constraints it 
seemed timely to review our experience with a rigid 
choledochoscope. 


Materials and methods 

Instruments 

All the choledochoscopies in this series were performed with a 
single instrument, the Richard Wolf choledochoscope (Fig. 1). 
The eyepiece is similar to that of a cystoscope. There are two 
ports on the shaft of the instrument, one for fluid irrigation to 
distend the bile ducts and one for a standard flexible fibreoptic 
lead connected to a cold-light source outside the sterile field. 
The angulated limb which is introduced into the bile ducts is 
60 mm in length and at an angle of 120^ to the main shaft. The 
viewing telescope extends almost to the end of the surrounding 
metal sheath. The instrument is supplied with 5-mm and 6-mm 
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Fig. 1. The Richard Wolf choledochoscope. The viewing 
limb is 60 mm in length and is at an angle of 120^ to the 
main stem. 


Table I: COST OF CHOLEDOCHOSCOPES* 


Maker Model Tvpe Price 
ACMI FC3 Flexible £3870 
Olympus CHF- B3 Flexible £5294* 
Storz 28020 Rigid £8251 
Wolf 8957 Rigid £7461 





* Prices correct as of July 1979. 

* [Including all accessories. 

+ Optional accessories to give an instrument channel with 
biopsy and basket forceps available for £100—£250. 


diameter sheaths. There is no instrument channel on the 
standard scope but this is available as an accessory. Normal 
saline is used to irrigate the bile ducts. The instrument may be 
sterilized by autoclaving (maximum temperature 135 °C) or 
total immersion in glutaraldehyde (Cidex). 


Technique 

The cases were explored through right paramedian, upper 
midline, subcostal or right transverse incisions. No particular 
difficulty was encountered due to the position of the incision. 
The junction of the cystic and common bile ducts was displayed 
and a transcystic duct operative cholangiogram performed. 
The gallbladder was usually removed at this stage. The 
common duct was explored as indicated by operative and 
radiographic findings. In most cases choledochoscopy was 
used after instrumentation of the ducts and removal of stones 
to ensure that the ducts were clear of stones. Occasionally it 
was used at the start of exploration. A longitudinal choledoch- 
otomy was made between stay sutures and it was found 
particularly important with the rigid scope that the incision was 
made low down on the common bile duct, just above the 
duodenum (Fig. 2). If the incision in the duct was placed 
proximally difficulty was sometimes encountered when intro- 
ducing the scope into the distal common bile duct as the shaft of 
the instrument came into contact with the costal margin before 
the viewing limb was a sufficient distance into the duct. The 
* Whipps Cross Hospital, London E11 INR. 
Correspondence to: R. W. Motson, The London Hospital, 
London El 1BB. 


407 


Operative choledochoscopy 





Fig. 2. Introducing the choledochoscope into the common bile duct. If the choledochotomy is placed proximally (a) the 
main shaft of the choledochoscope may come into contact with the costal margin before the viewing limb can be advanced 
into the common duct. With a more distal choledochotomy (5) there is no difficulty in advancing the viewing limb into the 


common bile duct. 


choledochoscope was usually introduced into the proximal 
ducts initially and good views were always obtained of the 
common hepatic and right and left hepatic ducts. In many cases 
the next generation of ducts was well visualized. Kocher's 
manoeuvre to mobilize the duodenum and the head of the 
pancreas was a useful aid to visualization of the distal common 
bile duct which was in general the more difficult part of the 
procedure. The duct was viewed during both the introduction 
and withdrawal of the scope. At the conclusion of the 
procedure the common bile duct was closed over a latex T tube. 
In two cases the common duct was explored from below after 
transduodenal sphincteroplasty and good views were obtained. 


Experience 

The 50 choledochoscopies in this series were performed by 6 
surgeons over a 4-year period. The series comprised 23 men and 
27 women aged from 27 to 81 years (mean 63 years). The 
indication for choledochotomy was usually common bile duct 
stones, though in 2 cases the indication was a stricture of the 
duct. Seven of the cases had undergone cholecystectomy on 
previous occasions and were undergoing choledocholithotomy 
only. 


Results 

Fifty cases underwent choledochoscopy. In 41 cases the 
procedure confirmed that the ducts were free of stones. 
However, in 5 cases further stones were demonstrated 
and in 2 cases debris was found in the duct. These stones 
were all removed and no stones were seen when the 
choledochoscopy was repeated. A low grade neoplastic 
stricture of the common hepatic duct was confirmed in 1 
case and an unsuspected friable growth identified in 
another (Table II). Postoperatively 44 cases underwent 
T tube cholangiography on or about the tenth day and 
in 2 cases retained stones were demonstrated ( Table IIT). 


Complications 

Difficulty in instrumentation of the distal common bile 
duct resulted in perforation of the posterior wall of the 
common bile duct in | case. This was recognized 
immediately and repaired; the postoperative course was 
uneventful. There were 2 deaths in the series. One 


Table II: CHOLEDOCHOSCOPIC FINDINGS 


No abnormality 41* 


Stones remaining after Solitary 2 
blind instrumentation Multiple 3 
detected by choledochoscopet Debris 2 

Neoplastic stricture 2 
Total 50 





* Two cases subsequently shown to have retained stones on 


postoperative T tube cholangiography. 

+ All these stones were removed after further blind instru- 
mentation. No stones were found on repeat choledochoscopy 
or postoperative T tube cholangiography. 


Table II: POSTOPERATIVE T TUBE 
CHOLANGIOGRAM FINDINGS 


No abnormality 40 
Retained stones 2 
Neoplastic stricture 2 

Total 44* 


* Six of the 50 patients did not undergo T tube cholangio- 
graphy (3 patients had a choledochoduodenostomy, | patient 
had a transduodenal exploration and there were ? post- 
operative deaths). 


patient died 8 days postoperatively from pancreatitis. 
The operative procedure included transduodenal 
sphincteroplasty as well as supraduodenal exploration 
of the common bile duct and choledochoscopy. The 
other death occurred 12 h postoperatively following a 
cardiac arrest. The patient had severe pre-existing heart 
disease but operation was necessary because of severe 
recurrent attacks of acute cholecystitis. 


Discussion 

Instrumentation of the common bile duct remains an 
unsatisfactory procedure and the reported incidence of 
retained stones ranges from 1-5 per cent to 15 per cent 
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Table IV: OPERATIVE CHOLEDOCHOSCOPY: COLLECTED EXPERIENCE 


Type of Choledochoscopy 
choledochoscope Author (no.) 
Flexible Longland (17) 37 
Shore and Shore 100 
(15) 
Finnis and 88 
Rowntree (16) 
Both Leslie (23) 9] 
Rigid Schein (12) 117 
Shore et al. (24) 100 
Nora et al. (25) 354 


Kappas et al. (26) 73 
Present series (1980) 50 


Choledocholithiasis 


No. with 
| retained ^?» retained 
No stones stones w% retained stones 
20* 2t 10 
100 4 4 | 6/190 = 3-2 
70 0i 0 
80 0 Q 0/80 = 0 29/772 m 32 
117 EN 0.9 
70 3 43 
208 | 4 1-9 19/502 = 3-8 
67 9 13-4 
40€ 2 5-0 


* Excludes 4 patients in whom a choledochoduodenostomy was performed and hence no T tube cholangiogram. 


t Excludes 3 endoscopically detected stones not removed. 


t Excludes 2 endoscopically detected but inaccessible stones not removed. 

§ Stone missed endoscopically but detected on post-exploratory cholangiogram during operation and removed. 

| Excludes 8 endoscopically detected but inaccessible stones and includes ‘a small number of patients’ in whom stones were 
detected by post-exploratory cholangiography after choledochoscopy was negative. 

* Excludes 1 patient in whom a transduodenal exploration was performed and 3 patients in whom a choledochoduodenostomy 


was performed and hence no T tube cholangiogram. 


(18—22). Post-exploratory cholangiography can reduce 
this incidence (1) though difficulties may be encountered 
with air bubbles simulating stones in the ducts and 
spasm of the sphincter of Oddi may prevent flow of 
contrast into the duodenum. Choledochoscopy might 
be expected to reduce the incidence of retained stones to 
zero but in over half of the reported series there is the 
occasional retained stone (Table IV). In reviewing our 
own and other authors' experience we have related the 
incidence of retained stone to the numbers of patients 
with choledocholithiasis. Some of the previous papers 
have related the incidence of retained stones to the total 
number of choledochoscopies performed, including 
those explorations at which no stones were found. The 
percentage incidence of retained stones given in Table 
IV is therefore higher than that quoted in some of the 
original papers. Why do these cases of retained stone 
occur with a direct vision technique? There are various 
possibilities. Stones in the intrahepatic ducts out of sight 
of the scope might descend into the common duct 
during the postoperative period or a stone might be 
lodged in a cystic duct stump or in a diverticulum of the 
common duct. Probably the most common cause Is the 
surgeon mistakenly thinking that the choledochoscope 
has reached the sphincter of Oddi when in fact it has not, 
and a stone at the lower end of the common duct is 
missed. 

One might infer from our results that without chole- 
dochoscopy stones would have been left behind in 15 per 
cent of cases (Table IT). Initially each surgeon tended to 
use the choledochoscope only in the more difficult cases 
and this will have biased the results towards a higher 
incidence. Secondly, with the choledochoscope 
available surgeons did not persist for so long with 
repeated blind instrumentation of the ducts. It was 
easier to remove stones with conventional instruments 
once their location has been accurately identified. Initial 
difficulties in using the scope are short-lived and good 
views are obtained in the majority of cases. As confi- 
dence has been gained with the instrument the surgeons 
who previously performed post-exploratory cholan- 


giography at operation have now omitted this from 
their normal operative procedure. The one case of injury 
to the bile duct occurred early in the series. 
Subsequently the choledochotomy incision has been 
placed low down on the common bile duct and no 
difficulty has been encountered in introducing the scope. 
One of us (R. W. M.) has subsequently used the Storz 
rigid choledochoscope (27), in which the viewing limb is 
at 90" to the main shaft rather than at the 120° of our 
Wolf choledochoscope, and this was easier to introduce 
into the distal common bile duct. However, it was this 
choledochoscope that was used in a series recently 
reported by Kappas and co-workers in which the 
incidence of retained stones was higher than average 
(26). This was surprising in view of the acknowledged 
superiority of the Hopkins rod lens system used in the 
Storz choledochoscope. Although a much larger 
number of surgeons participated in their series the 
individual experience was similar to ours with an 
average of 9 choledochoscopies per surgeon. There were 
2 deaths in the series. In I the death was unrelated to the 
choledochoscopy but in the other it is uncertain whether 
the death from postoperative pancreatitis was related to 
the choledochoscopy or the sphincteroplasty which was 
also performed. 

If a surgeon is contemplating the purchase of a 
choledochoscope should he purchase a rigid or flexible 
scope? The incidence of retained stones after choledoch- 
oscopy is similar whether rigid or flexible scopes are 
used ( Table IV). Difficulty in controlling the tip of some 
flexible instruments has been reported (28, 29), though 
the manoeuvre recommended by Finnis and Rowntree 
(16), whereby the tip of the scope is supported by the 
surgeon's left hand under the duodenum, would seem to 
overcome this problem. This manoeuvre ts also of value 
with the rigid choledochoscope. The most recent models 
of the flexible choledochoscope, such as the Olympus 
CHF-B3, have overcome this problem by limiting the 
degree of flexibility in the more proximal part of the 
instrument. At present fibreoptic instruments must be 
sterilized by exposure to ethylene oxide or formalin 
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vapour and may not be autoclaved or sterilized by 
immersion. Modifications are now being made to the 
eyepiece of flexible choledochoscopes so that they can 
be immersed in glutaraldehyde. Fibreoptic instruments 
are more delicate than rigid ones and are more vul- 
nerable when used by a number of different surgeons. In 
time the fibres in the fibreoptic bundles will fracture and 
the quality of the image and illumination will de- 
teriorate. The cost of a major overhaul for a flexible 
scope considerably exceeds the purchase price of the 
rigid scope with its more robust fixed lens system. Few 
surgeons have had the opportunity to use both ngid and 
flexible choledochoscopes. Leslie reported a series of 
choledochoscopies with five different choledochoscopes 
(four rigid scopes by Wolf and Storz and one flexible 
scope by ACMI) and favoured the use of the rigid 
(Storz) choledochoscope (23). Shore and Lipmann 
reported their experience with early rigid choledoch- 
oscopes (30) and subsequently with a flexible scope (15). 
They have more recently reported their experience with 
a rigid choledochoscope (Storz) which they have de- 
signed and now favour rigid rather than flexible scopes 
(24). This choledochoscope was evaluated in a multi- 
centre trial by Nora and co-workers who reported a low 
incidence (1-9 per cent) of retained stones (25). 
However, all these patients also. underwent post- 
exploratory cholangiography at the time of operation 
and no distinction was made between stones found by 
choledochoscopy or by cholangiography. Iseli and 
Marshall discussed the handling of rigid and flexible 
choledochoscopes but did not present the results of their 
experience (31). They favoured choledochoscopy but 
did not state a definite preference for either type of 
scope. 

In conclusion, it seems likely that the recent improve- 
ments in design will overcome the shortcomings of the 
early flexible choledochoscopes. The rigid choledoch- 
oscope has the advantage of being less vulnerable to 
damage and much cheaper to buy. In most series 
occasional retained stones occur regardless of the type 
of choledochoscope used. Complete reliance should not 
be placed on the choledochoscopic findings unless one is 
dui certain that the scope has reached the sphincter of 

di. 
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The acute abdomen following 


surgery 
J. WALLWORK AND K. G. DAVIDSON* 


SUMMARY 

Over a 5-year period, 9 patients (0-85 per cent) developed 
a major acute abdominal complication after cardiopul- 
monary bypass surgery. Difficulties in the initial recog- 
nition and diagnosis of these complications in sedated, ill 
patients are highlighted. A high index of suspicion is 
important in the early diagnosis of these complications. 
The numbers are too small for statistical analysis, but 
experience suggests that each case should be dealt with on 
its merits in accordance with common surgical practice 
and that operative management should not be rejected 
because the patient has recently undergone a major 
cardiac operation. 


ACUTE abdominal complications after cardiopul- 
monary bypass operations are rare but serious events. 
They tend to occur in patients who have developed other 
complications of cardiac operations, such as respiratory 
failure or low cardiac output, and the diagnosis and 
management of the abdominal complication present 
particular difficulties. The purpose of this paper is to 
describe 9 such episodes occurring in this cardiothoracic 
surgical unit during a 6-year period 1970-5, and to 
indicate the priorities in both diagnosis and manage- 
ment. 


Patients 

In the period 1970-5 over 1000 patients underwent cardiopul- 
monary bypass operations in this unit, and of these, 9 were 
recognized to have developed an acute abdominal compli- 
cation, an incidence of 0-85 per cent. Excluded from this series 
are those patients who developed complications such as 
gastrointestinal bleeding as a terminal event in a protracted 
illness following cardiac surgery. Further clinical data on these 
9 patients are summarized in Table I. Although the age range 
was relatively wide, the majority of complications occurred in 
older patients. It is also notable that over half the patients had 
either previous major gastrointestinal symptoms or elective 
surgical treatment for abdominal disease. 


Presentation 

The time of onset is shown in Table I]. As one would expect, the 
majority of patients presented with the abdominal compli- 
cations within | week of operation. Three patients had not been 
recognized to have any abdominal symptoms up to the time 
when routine chest radiography revealed free gas under the 
diaphragm. In 6 patients symptoms led to further investigation 
of the abdomen and to the appropriate diagnosis. 


Case reports 

The patients have been divided into three groups: gastro- 
intestinal perforations, intra-abdominal bleeding and intra- 
abdominal inflammatory disease. 


Gastrointestinal perforations 

There were 5 patients in this group, 4 of whom had perforated 
duodenal ulcers. Two of the 5 were asymptomatic at the time of 
presentation and the diagnosis was made from the presence of 
free air under the diaphragm. 

Case I: A 32-year-old woman who had rheumatic mitral 
stenosis and incompetence underwent elective mitral valve 
replacement. The operative procedure and early postoperative 


cardiopulmonary bypass 


Table I: CLINICAL DATA 


Patients Males 3 
Females 6 

Age range 32-69 yr 

Incidence 0-8S94 


Previous abdominal disease Elective surgery 
Symptoms only 


None known 


Table II: TIMING OF PRESENTATION 
No. of patients 


fae B3 De 


Postop. day 
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| 


Mean = 9 days. 


period were uneventful. Two days after operation the erect 
chest radiograph demonstrated a crescent of free gas under the 
left hemidiaphragm. It was noted that the patient had a past 
history of indigestion and heartburn and a presumptive 
diagnosis of perforated peptic ulcer was made. Laparotomy 
was undertaken forthwith and the perforation of a chronic 
duodenal ulcer was confirmed. Simple closure of the perfor- 
ation was carried out and the subsequent recovery was 
uneventful. Four years later she is alive and well, having 
undergone elective vagotomy and gastroenterostomy in the 
interim period. 

Case 2: A 55-year-old man underwent operation 17 days 
following myocardial infarction with rupture of the ventricular 
septum and increasing cardiac failure. He had a prolonged and 
difficult postoperative course requiring intra-aortic balloon 
pumping, inotropic support, tracheostomy and ventilation. 
Twenty-one days following operation, when he was making 
satisfactory progress, he complained of abdominal pain, and 
an erect chest radiograph confirmed the presence of free gas in 
the diaphragm. He was treated initially with antibiotics, 
intravenous fluids and nasogastric aspiration but his condition 
deteriorated rapidly and he died within 36h. Post-mortem 
examination confirmed the presence of a perforated acute 
duodenal ulcer. 

Case 3: A 48-year-old woman underwent urgent double valve 
replacement for malfunction of previously inserted prosthetic 
valves. The operation was uneventful. In the early postopera- 
tive period the patient’s progress was slow but improved until 
she developed acute abdominal pain and abdominal distension 
8 days after operation. An erect chest radiograph demon- 
strated the presence of free gas under the diaphragm. At this 
time she was still in cardiac failure and jaundiced, and it was 
decided to treat her conservatively with antibiotics, intraven- 
ous fluids and nasogastric suction. Her condition deteriorated 
and laparotomy under local anaesthesia was performed 48 h 
later. A large quantity of bile-stained fluid was removed and the 
right upper abdomen was drained. However, hepatorenal 
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failure resulting from sepsis and low cardiac output rapidly 
supervened and the patient died 10 days later. Post-mortem 
confirmed the presence of perforation of an acute duodenal 
ulcer. 

Case 4: A 63-year-old woman underwent an uneventful open 
mitral valvotomy. In the first week after operation she 
developed a persistent pyrexia associated with raised ESR and 
white blood count with a polymorph leucocytosis. Blood 
cultures were negative and no source of infection was found. 
On the tenth postoperative day the patient developed oedema 
and tenderness in the right loin and an intravenous pyelogram 
was performed. Although renal function was normal, the films 
showed a dense perinephric shadow suggestive of a retro- 
peritoneal] collection. Her pyrexia persisted despite intravenous 
antibtotic therapy and exploration of the right perinephric area 
was undertaken. A large abscess in this area was drained. The 
patient made a slow but satisfactory recovery and was 
discharged from hospital one month later. During this period 
barium meal, follow-through and enema examinations were 
carried out but all failed to demonstrate the source of the 
retroperitoneal abscess. She was readmitted to hospital 6 weeks 
later, extremely ill, and died shortly after admission. Post- 
mortem examination did not reveal any specific cause of death, 
but indicated that a retroperitoneal perforation of a posterior 
duodenal ulcer was the source of the abscess. 

Case 5: A man of 67 had an uneventful aortic valve replacement 
for severe calcific aortic stenosis. It was noted that at the age of 
60 he had been diagnosed as having diverticular disease of the 
colon and had required a temporary defunctioning colostomy 
because of inflammatory complications of this disease. Four 
days later, however, a routine chest radiograph revealed free 
gas under the left hemidiaphragm. In retrospect a tiny crescent 
of free gas had been present under this diaphragm for 48 h. A 
provisional diagnosis of perforated diverticular disease was 
made and it was decided to carry out laparotomy. During the 
induction of anaesthesia cardiac arrest occurred, from which 
the patient was promptly resuscitated. It was decided, however, 
to postpone laparotomy. He was managed conservatively with 
nasogastric suction, antibiotics and intravenous fluids for 2 
weeks. His abdominal symptoms and signs, although con- 
trolled, never fully settled and it was decided to perform a 
delayed laparotomy. The patient was found to have a per- 
forated diverticulum of the pelvic colon with an inflammatory 
mass, to which several loops of small bowel were adherent. A 
Hartmann's procedure was carried out with a terminal colo- 
stomy in the left iliac fossa. Several segments of terminal 
ileum required resection along with the grossly diseased 
segment of colon. The patient's recovery from this procedure 
was remarkably uneventful and | year later he was alive and 
well. At that time there were no plans to re-establish continuity 
by colorectal anastomosis. 


Intra-abdominal bleeding 

Case 6: A man of 69 had an emergency resection of an 
aneurysm of the ascending aorta which had ruptured into the 
superior vena cava. His convalescence from this was stormy 
and he required prolonged ventilation with tracheostomy, 
considerable blood transfusion and other supportive treat- 
ment. Fourteen days after operation he developed profuse 
melaena which was initially treated conservatively. 
Coagulation deficits were corrected as far as possible, but the 
bleeding persisted and the patient underwent laparotomy. At 
this time an acute duodenal ulcer was demonstrated with a 
bleeding vessel in its base. This was undersewn and vagotomy 
and pyloroplasty were performed. This dealt satisfactorily with 
the bleeding, but the patient’s general condition gradually 
deteriorated over the next 3 weeks and he died in renal failure. 
Case 7: A 72-year-old woman had a triple valve replacement 
for rheumatic heart disease but she required increasing 
amounts of blood over the immediate postoperative period 
without any evidence of blood accumulating in either pleural 
cavity or coming from the pericardial drains. It then became 
clear that progressive abdominal distension was occurring and 
laparotomy was undertaken forthwith. Several litres of blood 
and clot were removed from the peritoneal cavity, but the 
source of this remained obscure. The diaphragmatic area was 


aii 


carefully examined but there was no evidence of any Communi 
cation between the chest and the peritoneum, nor was there any 
cardiac source of bleeding. Following evacuation of the blood ° 
and clot from the peritoneal cavity, the bleeding stopped and 
the patient's general condition stabilized. She remained in low 
cardiac output, however, then became jaundiced and de- 
veloped renal failure. She died 2 weeks after her valve 
replacements in hepatorenal failure, but permission for post- 
mortem was not obtained. 


Intra-abdominal inflammatory disease 

Case 8: A 65-year-old woman who underwent elective aortic 
valve replacement for calcific aortic stenosis. In the postopera: 
tive period she was hypotensive and it was considered that she 
had sustained myocardial infarction at the time of operation. 
During the 24h after operation she developed increasing 
abdominal distension. Laparotomy was therefore performed d 
and acute haemorrhagic pancreatitis was demonstrated. The 
retroperitoneal area was merely drained and supportive 
measures instituted. Despite these, however, the patient die d 
later that day. Post-mortem confirmed the presence of a 
necrotizing pancreatitis and also that she had suffered an acuie 
subendocardial myocardial infarct. 

Case 9: A 49-year-old woman who underwent üneventfai 
mitral valve replacement and was discharged home 2 weeks 
after operation. One week later she was readmitted to hospital 
with abdominal pain and vomiting. On clinical examination 
she was rather dehydrated and had marked upper abdominal 
tenderness. Radiographs of her chest and abdomen were 
unhelpful and a clinical diagnosis of acute pancreatitis was 
made. This was confirmed by a consistently high serum 
amylase. Conservative treatment was instituted with intra- 
venous fluids, nasogastric suction and antibiotics and her 
recovery was slow but uneventful, One year iater at review she 
was well, though with mild residual tricuspid incorapetence. 


Discussion 

As the number of cardiopulmonary bypass operations 
continues to increase, it is likely that patients with acute 
abdominal problems will be seen more frequently, 
though few reports have appeared to date. The cases 
described here are too few and too dissimilar to draw 
firm conclusions, but indicate clearly the difficulties 
encountered. 

In the period immediately after cardiac surgery 
diagnosis of an acute abdomen may present con- 
siderable difficulty. First, there is often the absence of an 
adequate history of new symptoms because of the use of 
sedatives and analgesics which are necessary while the 
patient is on a ventilator. Secondly, the patient may be 
incapable of communicating new symptoms to the 
medical team because of such sedation, combined with 
intubation and ventilation. A high index of suspicion 
plays a crucial role in the early diagnosis of such 
complications. Thirdly, the patient cannot be trans- 
ported round the hospital for diagnostic procedures. 
Fourthly, air may be introduced into the abdomen 
during the operative procedure and subdiaphragmatic 
air may not necessarily indicate a ruptured viscus. 

This series served to indicate that any acute ab- 
dominal complication of a cardiopulmonary bypass 
operation is serious and carries a very high mortality. A 
gastrointestinal surgeon should be consulted early. Tt is 
notable that in this small series the only survivors 
following perforation of à viscus were those patients 
who underwent laparotomy. While it is accepted that 
conservative treatment is at times appropriate in the 
management of perforated di it appears to us that 
patients after cardiac surgery are less likely to be able to 
tolerate this form of treatment. Although these patients 
present high anaesthetic and surgical risks, we wouid 
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suggest that each case be dealt with on its merits in 
accordance with common surgical practice and, in 
particular, that operative management should not be 
rejected merely because the patient has recently under- 
gone a major cardiac operation. It may well be, of 
course, that the patients’ cardiac function is better able 
to cope with the stresses and strains of an emergency 
surgical operation after the cardiopulmonary bypass 
procedure than it was before. We would emphasize that 
when surgical treatment is performed these patients 
require very careful monitoring during the induction of 
anaesthesia and throughout the operative and post- 
operative period. 

In studying the clinical details of these patients, 
unfortunately, no clear pattern emerges which might 
indicate for the future those patients who are likely to 
develop such complications. There are, however, factors 


common to several patients in this group: (a) a history of 
previous peptic ulceration or other major gastrointes- 
tinal disease; (6) a prolonged period of intensive care. It 
is now our policy to treat patients with a previous 
history of peptic ulceration, and patients in whom a 


prolonged period of intensive therapy appears likely, 


with prophylactic cimetidine. Clearly, also, any patient 
who gives a past history of hepatobiliary disease, 
particularly pancreatitis, would be very much at risk. 

The high mortality in this series is an indication of the 
difficulties encountered in the diagnosis and manage- 
ment of this small group of very ill patients. Early 
diagnosis and aggressive management are the two main 
factors which seem to us most likely to produce a 
satisfactory outcome. 
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Statistics in The British Journal of Surgery 

It is part of the clinical scientist's stock-in-trade to use statistical methods. In many 
instances, and by most readers, these can be taken on trust, but in that there is a 
wide variety of tests and, on occasion, disagreement amongst both amateurs and 
professionals on the best choice, it is always wise that authors quote the method 
used. It is indeed journal policy to quote methods, the reason for their choice and, in 
the case of clinical trials, the confidence or tolerance limits of the observed results. 
Delay in acceptance may occur if contributors do not include these details. 
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Presentation of cancer to hospital as ‘acute abdominal 


pain’ 


FRANCIS T. DE DOMBAL, SANTOKH S. MATHARU, JOHN R. STANILAND, 
DAVID H. WILSON, WILLIAM A. F. MACADAM, ALEXANDER A. GUNN, 
WALTER R. ALLAN AND BETH BJERREGAARD* 


SUMMARY 

In a survey of 5675 patients presenting to five hospitals in 
England, Scotland and Denmark with acute undiagnosed 
abdominal pain, 106 patients later proved to have intra- 
abdominal cancer. The risk of cancer was age-dependent: 
amongst patients over 50 years with ‘non-specific’ pain the 
risk of cancer was 10 per cent. The commonest primary 
cancer site (in 57 cases, 53:8 per cent) was the large bowel. 
Most cancers neither perforated nor obstructed: 73 
patients merely presented with a short history of un- 
explained abdominal pain. 

Of those patients with cancer presenting with ‘un- 
explained' pain, half (37/73, 50-7 per cent) left hospital 
without a diagnosis of cancer having been made. 
Subsequently, a computer-aided system was constructed 
to discriminate (in patients over the age of 50) between 
those with unexplained acute abdominal pain who did and 
did not have cancer. Overall accuracy was 84-7 per cent in 
138 cases. The most helpful clinical features in making 
this discrimination are listed. 

It is suggested (a) that cancer is now a relatively 
common cause of acute abdominal pain, (b) that the 
diagnosis is frequently difficult and (c) that urgent 
screening of all patients over 50 with non-specific acute 
abdominal pain may be warranted. 


THE insidious presentation of abdominal cancer is well 
described. It is also recognized that some forms of 
abdominal cancer present occasionally with an intra- 
abdominal catastrophe such as acute total obstruction 
or bowel perforation (1-3). 

During studies of patients with acute abdominal pain 
over a number of years, the authors of this survey have 
become impressed with the frequency with which the 
cancer patient presents to hospital in a third ‘inter- 
mediate' way, as a case of unexplained acute abdominal 
pain. The detailed records of some 5675 patients 
presenting to various hospitals with acute abdominal 
pain were therefore reviewed in order to explore the 
extent of this clinical problem. 

This study attempts to answer three questions. First, 
what proportion of patients (in each age group) who 
present to hospital with an 'acute abdomen' have 
cancer, and what proportion of patients with gastro- 
intestinal cancer present in this fashion? Secondly, what 
are the clinical characteristics of such patients? Thirdly, 
can an accurate diagnosis be made at the time of 
presentation using clinical findings alone, and if not, 
what are the implications for management of these 
patients? 


Patients and methods 

Patients 

All patients studied in this survey presented as emergency cases 
to one of the hospitals listed in Table J. All complained of 
(previously undiagnosed) abdominal pain of less than | week's 
duration at the time of presentation. Most cases were studied in 


Table I: SOURCES OF CASE MATERIAL STUDIED 


Centre Time period Cases studied 

Leeds General 2 yr 2875 
Infirmary | 

Bolton Royal | yr 368 
Infirmary 

Airedale General 2 yt E205 
Hospital 

Bangour District 6 mth 650 
General Hospital 

Bispebjerg Hospital 8 mth S77 

Total 5675 
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the Accident and Emergency Department of the Genera: 
Infirmary, Leeds, having presented to that hospital over a 2« 
year period between 1973 and 1975. A similar 2-year study was 
carried out in 1975-6 in Airedale District General Hospital (36 
miles west of Leeds) and shorter series of cases were collected in 
Bolton (Lancashire), Bangour (Scotland) and Copenhagen 
(Denmark). 

The series (though not strictly consecutive) were prospect- 
ively collected, unselected and in all instances represent the vast 
majority of patients with acute abdominal pain presenting to 
the hospital in question during that time period. In Leeds 
General Infirmary over 95 per cent of the cases presenting to 
hospital with acute abdominal pain during the period m 
question appear in this survey. 


Method 
When each patient in the series presented to hospital a detailed 


symptomatic history was taken and thorough physica! exami- 
nation of the abdomen was carried out, using structured forms 


for example, being in Danish, data subsequently being trans- 
lated into English). Each patient was then followed up and a 
‘final’ diagnosis was noted, as was the initial diagnosis at the 
time of each patient's presentation to hospital. — | 

The mean period of follow-up for these patients was 9 
months. The length of follow-up varied from centre to centre 
but in those centres with the largest number of cases (Leeds and 
Airedale) all patients were followed-up for ! year following 
presentation. Indeed, many have been followed for 3 vears (8). 
This report, however, only deals with cancer presenting during 
the first. year following hospital attendance with acute ab- 
dominal pain (since cancers developing later might be held to 
be incidental or unrelated to the initial presentation. 
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Hospital, Keighley, Yorkshire. A. A. Gunn, Bangour General 
Hospital, Broxburn, Scotland. W. R. Allan, Bolton Royal 
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Copenhagen, Denmark. 
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Results 

Qverall findings 

Table II shows the overall series of 5675 patients, broken 
down according to final diagnosis. As in recent wide- 
scale studies conducted by the World Organisation of 
Gastro-Enterology (9), the most common immediate 
diagnoses established in these patients were appendi- 
citis, cholecystitis and ‘non-specific abdominal pain’. 
Nevertheless, 106 of the 5675 patients were eventually 
diagnosed as suffering from cancer. 

In the present multi-centre series of patients, cancer 
was therefore almost as common a cause of acute 
abdominal pain as perforated peptic ulcer, pancreatitis 
or renal colic. Moreover, there was considerable simi- 
larity between the proportion of patients with cancer in 
each centre (ranging from 1-4 per cent in Leeds to 2-7 per 
cent in Bolton). 


Clinical characteristics 

The precise mode of presentation to hospital was 
studied to determine what proportion of this overall 
group of 106 patients presented with perforation or 
obstruction (1, 2). 

This proportion was relatively small. Roughly two- 
thirds of the cases in this series (73/106, 68:9 per cent) 
had neither perforation nor obstruction but merely 
presented with less severe, unexplained, acute ab- 
dominal pain. Eleven patients (10-4 per cent) presented 
with perforation and 21 (19-8 per cent) with obstruction. 
(The remaining patient had a perforation just proximal 
to a prior obstruction.) 

To determine whether the abdominal pain experien- 
ced by most patients (in the absence of perforation or 


Table H: COMPOSITION OF SERIES BY 
DIAGNOSIS 

Ve of 

Disease category total patients 

Appendicitis 
Diverticular disease 
Perforated peptic ulcer 
Non-specific abdominal pain 
Cholecystitis 
Small bowel obstruction 
Pancreatitis 
Renal colic 
Other 
Cancer (106 cases) 
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obstruction) really was acute, careful inquiry was made 
regarding any previous 'chronic' abdominal symptoms. 
Only 43 patients out of the 106 could be induced to 
admit to any abdominal symptoms at all, prior to the 
week preceding their admission to hospital. The re- 
mainder of the patients asserted that they had never 
experienced abdominal problems before this time. None 
gave a ‘typical’ insidious cancer history. 

As regards site of cancer, just over half the patients 
were diagnosed as having large bowel cancer (Table HD, 
almost always on histopathological evidence following 
biopsy, operative resection or autopsy. Other common 
sites were stomach (7 cases), liver and biliary tract (4 
cases), bladder (5 cases) and pancreas (4 cases). Two 
cases were diagnosed as having bronchial cancer 
(possibly incidental to their abdominal pain). The 
remaining 18 patients were categorized as 'carcinoma- 
tosis' since it proved impossible to establish the precise 
site of a primary lesion. 

Attempt was made to investigate whether the primary 
tumour site was different in patients with perforation, 
obstruction and unexplained pain. Table HII shows that 
this was so, for whereas almost all patients with 
perforation or obstruction had large bowel cancer, less 
than half of patients with unexplained pain did so. In all 
categories, however, the large bowel was the commonest 
site of primary cancer. 

Finally, as regards age, 4 patients were aged under 40 
and 6 were in their 40s, but 96 out of the 106 patients 
were aged over 50 when they presented to hospital (48 
were in their 70s). 


Extent of clinical problem 

Two aspects of this question were analysed, namely (a) 
what proportion of patients presenting to hospital with 
acute abdominal pain had cancer and (b) what propor- 
tion of patients with cancer presented as an emergency 
in this way. 

As regards the first aspect (the proportion of ‘acute 
abdominal’ patients with cancer), patient age played an 
obvious and important role (Table IV). As shown. in the 
overall series of 5675 patients, just under 2 per cent had 
cancer. However, of this overall series there were 1382 
patients aged 50 years and over and of these patients 96 
(6:9 per cent) developed cancer. Moreover, in this group 
of 1382 patients over the age of 50, 521 patients came to 
operation, or were otherwise firmly and accurately 
diagnosed as having some alternative condition within 


Table Ill: SITE OF PRIMARY CANCER EVENTUALLY ESTABLISHED IN 106 PATIENTS 
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Mode of presentation 








Intestinal 
Unexplained pain Perforation obstruction All cases 
Site No. %,* No. vo" No. 0 * No. o * 
Large bowel 34 46-6 9f 75-0 15t 68-2 57 53.8 
Stomach 5 6:8 2 16:7 — — 7 6:6 
Hepatobiliary 2 68 ~ — — 3 4-7 
Bladder 2 27 eas 3 13-6 5 4-7 
Pancreas 4 55 — — 4 M8 
Ovary 3 4] 0 0 0 — 0 — 0m - 3 2:8 
Miscellaneous 2 2-7 i 8:3 — — 3 2:8 
Bronchus 2 27 — 0 — - 2 1-9 
Prostate 2 XU o — wo wm — oo 2 1-9 
Carcinomatosis 14 19-2 — 4 18:2 I8 17-0 
Total 73 100-0 12+ 100-0 22T 100-0 106 100-0 
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* Percentage of group. 
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t One patient with both perforation and obstruction appears in both columns. 


12h of hospital presentation. There remained 861 
patients over 50 years of age, whose pain was un- 
diagnosed 12h after presentation—and of these 71 
patients (8-2 per cent) had cancer. 

Finally after initial hospital assessment, there were 
some 347 patients over the age of 50 who were 
diagnosed as having ‘non-specific’ abdominal pain (that 
is no firm diagnosis was made during their initial 
hospital presentation). Of these 347 patients, 37 (10-7 
per cent) were found to have developed cancer at follow- 
up over the next year or so following initial hospital 
presentation. 

Turning to the second aspect of the question (the 
proportion of patients with cancer presenting as an 
emergency in this way), some tentative estimate can be 
made at least for gastrointestinal cancers in the UK 
centres concerned. The overall rate of gastrointestinal 
cancer presentation in the population at large is 
known—-0-66 per thousand per annum (10)}—as is the 
catchment area of the UK centres concerned— 
approximately 750 000—and the time period during 
which cases were studied. 

Overall, from these data, around 700 gastrointestinal 
cancers would be expected to present in some form or 
other to these centres during this time period. In fact 
over 70 such gastrointestinal cancers are included in the 
present series. We may therefore conclude broadly that 
around 10 per cent of all gastrointestinal cancers 
developing in the UK present to hospital with acute 
‘undiagnosed’ abdominal pain; that approximately 3 
per cent do so with an intra-abdominal catastrophe 
(such as perforation or obstruction) and 7 per cent as 
acute ‘unexplained’ abdominal pain. 


Diagnostic problems 

When considering diagnostic problems, in practice it is 
necessary to separate those patients with abdominal 
catastrophe from those with unexplained pain. As 
shown in Table HI, approximately one-third of cases (33 
patients) presented with perforation or obstruction. 
They underwent operation during the first 12 h of their 
hospital admission and, in general, posed little diag- 
nostic problem. 

Of the remaining 73 patients with unexplained pain, a 
firm diagnosis of cancer was made in the emergency 
room in 22 (30-0 per cent). In 14 patients (19 per cent) 
the diagnosis of cancer was made later during their 
hospital admission; however 37 patients (just over half 
of those with unexplained pain) were not diagnosed at 
presentation but were diagnosed within the next year on 
subsequent presentation to hospital. 


Computer-aided diagnosis 

There is thus some evidence to indicate that the 
detection of cancer in this group of patients is very 
difficult on clinical grounds alone. Accordingly, further 
studies were carried out in an attempt to establish a 
computer-aided diagnostic system to provide assistance 
for junior clinicians in this situation. 

Two further groups of patients were analysed, with 
over 50 patients in each group. These groups comprised 
(a) patients with acute abdominal pain which in retro- 
spect proved to be due to cancer but excluding those 
with perforation or bowel obstruction and (^) patients 
over the age of 50 with non-specific abdominal pain who 
after | year’s follow-up showed no evidence of cancer. A 
computer-aided diagnostic system was created in the 
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Table IV: EXTENT OF CANCER PROBLEM IN 
ACUTE ABDOMINAL PATIENTS 





Category All cases with cancer with cancer 
All cases 5675 106 14 
Over 50 1382 96 6:9 
Over 50, not 861 7] 8-2 

diagnosed 

in 12h 
Over 50, 347 37 10-7 

NSAP 





NSAP, Non-specific abdominal pain. 


Table V: COMPARISON BETWEEN COMPUTER- 
AIDED PREDICTION AND EVENTUAL OUTCOME 
IN A SERIES OF 138 PATIENTS AGED OVER 50 
WITH UNDIAGNOSED ACUTE ABDOMINAL PAIN 


Computer predicted cancer risk 


Qver 2594 Under 23745 
Cancer 64 
No cancer 14 4 


Patient outcome 


E 
2 


* After severa! months. 


Table Vi: HELPFUL CLINICAL FEATURES IN 
DISCRIMINATING BETWEEN PATIENTS OVER 36 
WITH NON-SPECIFIC ACUTE ABDOMINAL PAIS 
WHO DO, OR DO NOT, HAVE INTRA-ABDOMINAL 
CANCER 


Us with "a without 

cancer cancer 

Clinical features in om wb (rn 5x &6j 
Pain >48h 63 39 
Intermittent pain 27 9 
Progress: getting worse Ad 26 
getting better l4 A] 
Constipation 46 18 
Abdominal distension 49 is 
Mass in abdomen 35 k 
Dysuria 1G i 


Ó——— 


way previously described (11) and tested on à further 
series of 138 patients. The results are shown in Table F 

Of the 71 further cancer cases analysed, 64 (90-1 per 
cent) were correctly predicted to have cancer by the 
computer-aided system, the remaining 7 predictions 
being false negative results. Of the 67 cases studied who 
did not have cancer, there were 14 false positive resulis 
and 53 cases (79-1 per cent) were correctly predicted, 
giving an overall accuracy for this series of 138 cases of 
84-7 per cent. The most helpful discriminatory features 
are shown in Table VI. 


Discussion 

There is considerable evidence from recent multi 
national surveys (9) that the pattern of disease giving 
rise to acute abdominal pain has changed over the past 
two or three decades. Previous authors (12) have 
indicated that conditions such as perforated duodena! 
ulcer are now much rarer than was the case in the 1950s. 
The present report suggests that a further important 
change has taken place, namely the emergence of intra- 
abdominal cancer as a relatively frequent problem in 
this group of patients. 

. Strictly speaking, it may be that any change has been 
in awareness rather than in the epidemiology of disease. 
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Reports on intra-abdominal cancer causing acute ab- 
dominal pain from the 1940s and 50s are spasmodic and 
largely confined to patients with perforation or obstruc- 
tion caused by the cancer (1, 2). From the present data, 
however, it appears that between 5 and 10 per cent of all 
patients over the age of 50 presenting to hospital with 
acute abdominal pain eventually prove to have intra- 
abdominal cancer as a cause for their symptoms. 
Moreover, approximately 10 per cent of all gastrointes- 
tinal cancers, in the geographical regions studied, first 
present to hospital as acute abdominal pain (usually 
neither with perforation nor obstruction, but with 
unexplained acute abdominal pain). 

The data in this analysis also emphasize considerable 
difficulties in diagnosis. These findings should not be 
construed as implying any criticism on our part of those 
63 colleagues who collected the data for the present 
series, but from these data it is quite clear that the 
diagnostic problem is a formidable one. 

The practical objective of the clinician who sees such 
patients is to minimize the number of those whose 
cancer remains undiagnosed after their first hospital 
attendance. Of course, in any patient with acute ab- 
dominal pain (over the age of 50) where the cause 
remains uncertain several hours after presentation to 
hospital, intra-abdominal cancer should be routinely 
considered as a possible cause. Moreover, beyond this 
general awareness of the problem, there are some 
specific clinical features which should alert the clinician 
to the possibility of cancer. These are set out in Table VI. 

Nevertheless, despite meticulous data collection (and 
even rigorous computer analysis), some 10 per cent of 
patients' cancers were still misdiagnosed both in prac- 
tice and by the computer-aided system. As a result of 
these rather worrying studies, we would suggest that all 
patients presenting to hospital with undiagnosed ab- 
dominal pain over the age of 50 should, unless an 
alternative cause is rapidly diagnosed, be investigated 
for cancer. Since most cancers are situated in the large 
bowel, the first investigations might well be faecal occult 
blood tests (13), sigmoidoscopy and barium enema 
examination. 

With relatively short follow-up in some patients we 
cannot claim to have delineated fully the extent of this 
clinical problem. More cases are continually coming to 
light (see Addendum) and the results of this survey 
almost certainly tend to underestimate the 'true' cancer 
incidence. However, on the basis of this study, there is 
perhaps enough evidence to put forward a rather 
challenging assertion, namely that for a patient over 50, 
hospital attendance with acute undiagnosed abdominal 
pain might be thought of as a ‘pre-malignant condition’. 


Addendum 

Since this report was written, further 
other centres participating in the World 
Gastro-Enterology Survey of Acute / 
(9) have been recorded. The total num 
recorded in these various centres curren 
Nevertheless, the conclusions set ou 
remain unaltered. 
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The diagnosis of Meckel’s diverticulum by small bowel 
enema in the investigation of obscure intestinal bleeding 


C. I. BARTRAM AND J. A. AMESS* 


SUMMARY 

A diagnosis of Meckel's diverticulum was made by small 
bowel enema in a patient suffering from occult bleeding. 
Meckel's diverticulum is rarely seen on the standard small 
bowel follow-through and is unreliably detected by isotope 
studies in the adult. In the investigation of intestinal 
bleeding the diagnosis may be overlooked unless a small 
bowel enema is performed. It is recommended that it be 
performed before arteriography if colonoscopy is normal. 


Case report 

A 61-year-old woman presented with a 2-year history of iron 
deficiency anaemia. When first seen her haemoglobin was 
8-7 g/dl, MCV 76 fl, ESR 15 mm in the first hour, serum iron 
5 umol/] and total iron binding capacity 93 mol/l confirming 
an iron deficiency anaemia. Barium meal and follow-through, 
barium enema, gastroscopy and colonoscopy were normal. A 
°°Tc™ sodium pertechnetate scan failed to show any ectopic 
gastric mucosa. Intestinal blood loss was confirmed by positive 
occult blood tests and was measured using labelled red blood 
cells. Bleeding was found to be intermittent, up to 8-6 ml/d. A 
small bowel enema was then performed. A 12 French gauge 
Bilbao Dotter tube (William Cook, Europe Aps.) 135 cm in 
length is introduced via the nose and guided under screening 
control into the fourth part of the duodenum. A firm guidewire, 
which can be bent to any shape, is used to manipulate the 
tube. Three hundred millilitres of Baritop 100 (Concept 
Pharmaceuticals) diluted with water to 2000 ml are infused at a 
rate of 100 ml/min by placing the bag containing the suspen- 
sion about | m above the patient. Over-couch and spot films 
with manual compression are taken as required. This exami- 
nation demonstrated a large Meckel’s diverticulum (Fig. 1). 
The resected specimen was found to contain a large active 
linear ulcer, but no ectopic gastric mucosa. On follow-up the 
patient has maintained a normal haematological profile. 


Discussion 

The incidence of Meckel’s diverticulum at post-mortem 
is quoted as 1—4 per cent (1, 2). A Meckel’s diverticulum 
is rarely discovered on barium follow-through exami- 
nation. The reason for this is not obvious, as jejunal 
diverticula are shown clearly. Intubation studies of the 
small bowel are more successful. Sellink (3) has 
demonstrated a Meckel’s diverticulum in 0:7 per cent of 
all small bowel enemas. 

Ectopic gastric mucosa may be present in 16-55 per 
cent of Meckel’s diverticula (4). This may lead to peptic 
ulceration and haemorrhage or perforation. Ectopic 
gastric mucosa may be detected by a ??Tc" sodium 
pertechnetate scan and an 80 per cent specificity is 
claimed (4). However, false positives occur, due to 
bleeding from any cause, small bowel obstruction or 
volvulus. False negatives in adult patients are common 
in our experience. Superior mesenteric arteriography 
will localize bleeding from a Meckel’s diverticulum 
when the rate of bleeding exceeds 0-5 ml/min. However, 
as demonstrated by our patient, in adults the haemor- 
rhage is typically small and intermittent. The only 
accurate method for the preoperative detection of a 
Meckel's diverticulum is a small bowel enema. 





A 


Fig. 1. Small bowel enema showing large Meckel's 
diverticulum (+). 


Obscure intestinal bleeding in the elderly is more 
likely to be due to angiodysplasia than ulceration in a 
Meckel’s diverticulum. Angiodysplasia may be diag- 
nosed more readily by angiography than by endoscopy 
(5). However, it has not yet been determined whether 
angiodysplasia demonstrated angiographically but not 
seen endoscopically is a significant cause of bleeding. It 
seems reasonable to assume that, if careful colonoscopic 
examination of the right colon fails to reveal angiodys- 
plasia, the diagnosis is not excluded, but it is not the 
most likely cause of the haemorrhage. A small bowel 
enema should be recommended as the next exami- 
nation, to demonstrate a Meckel’s diverticulum or other 
small bowel pathology. Only if this examination is 
negative should careful angiography be undertaken to 
demonstrate angiodysplasia. 
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Diagnosis of intestinal duplication by °’Tc™-pertechnetate 


scanning 


TONY WATERSTON, M. H: LYALL, NEIL LONGRIGG AND M. L. WISBEY* 


SUMMARY 
A case is described of a 19-month-old boy who presented 
with melaena. Intestinal duplication was diagnosed by 
?9 Tc"-pertechnetate scanning and was confirmed at 
operation 2 years later, when the child was admitted with 
intestinal perforation. 

The technique is a reliable, non-invasive method for 
diagnosing ectopic gastric mucosa and is recommended in 
all cases of unexplained rectal bleeding in children. 


THE use of ??Tc"-pertechnetate scanning is well known 
for the detection of Meckel’s diverticulum in children 
(1-3), but there have been few descriptions of its 
application to the diagnosis of intestinal duplication 
(4, 5). We present a child with this disorder who was 
followed for 2 years from diagnosis to resection. 


Case report 

A 19-month-old boy presented with a 2-month history of 
intermittent rectal bleeding. He was admitted because the 
rectal bleeding became acute over a 24-h period. He appeared 
very pale but was not shocked. There were no abnormal 
physical signs. The haemoglobin was 3:9 g/dl with a normal 
white cell count and the film showed a hypochromic microcytic 
anaemia. He was given a blood transfusion. Barium meal and 





Fig. 1. Abdominal scan 15 min after injection with ""Tc". 


follow through and barium enema examinations were normal. 
In such cases there is a high incidence of negative findings at 
laparotomy (6). It has therefore been our policy to withhold 
laparotomy unless there is evidence of continuing or recurrent 
bleeding. 

The child was discharged and remained asymptomatic. 
Three months after his discharge a slight drop in haemoglobin 
suggested the possibility of further bleeding and it was decided 


to perform a technetium scan as an outpatient procedure in à 
attempt to reach a diagnosis by non-invasive means 

The scan (Fig. 1) showed a large area of abnormal uptake o! 
technetium in the lower abdomen. This could only be explained 
by the presence of ectopic gastric mucosa but the area was to: 
extensive for a Meckel's diverticulum. An intestinal dupl 
cation was suspected as this condition may present with 
intestinal bleeding or anaemia (7). However, the parents 
refused laparotomy at this stage as the boy seemed well. The: 
was one further episode of rectal bleeding 8 months afte: 
presentation, not associated with a drop in haemoglobii 
Thereafter the patient remained well until the age of 3 years 8 
months, when he was admitted with generalized peritonitis 
Emergency laparotomy revealed a perforated chronic peptic 
ulcer of the small intestine, 60 cm proximal to the caecum and 
approximately 2cm beyond the distal end of a tubular 
duplication of ileum, 100 cm in length. There was a closed 
proximal and a communicating distal end to the duplicated 
segment. The ulcer was excised and the small intestine ri 
constituted. Because of the presence of gastric mucosa in th: 
duplication (as indicated by the scan), the patient was com 
menced on cimetidine in a dose of 50 mg three times à day and 
100 mg at night, in order to reduce acid secretion and lower the 
risk of further ulcer formation before elective surgery could be 
carried out. It was felt that elective operation later was 
preferable to further major surgery immediately, as the child 
was shocke« and reconstr::ction would have unduly prolonged 
operative time. 
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Recovery was complicated by further intestinal bleeding 
which settled spontaneously. He was discharged on the twelft! 
postoperative day and readmitted | month later, when electiv 
resection of the duplication was carried out uneventfull 
leaving a total of 135 cm of small intestine. Six months later he 
was asymptomatic and was gaining weight satisfactorily 
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Discussion 


Intestinal duplication is seldom diagnosed preopera- 
tively and radiology is of little assistance in diagnosis(8). 
Bleeding or perforation nearly always occurs in associ- 
ation with ectopic gastric mucosa and such a compli- 
cation may be catastrophic. Experience with Meckel's 
diverticulum shows that technetium scanning is an 
extremely reliable non-invasive technique for detecting 
the presence of such mucosa (1-3), and its use may now 
be extended to the diagnosis of intestinal duplication. 
°°Tc™ scanning should be used routinely in the investig- 
ation of unexplained rectal bleeding or cryptogenic 
blood loss anaemia in children. Cimetidine may be of 
short term value in such cases by hastening healing of an 
acute ulcer before elective surgery can be carried out. 
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Celestin tube disruption 
K. M. MACGOWAN* 


SUMMARY 

Two cases of disruption of a Celestin tube with distal 
displacement are described. In each case the tube was 
removed and the method of treatment is discussed. 
Regular insertion and retrieval of Celestin tubes using 
endoscopy is suggested for benign lower oesophageal 
strictures. 


WHERE a Celestin tube is used to palliate a malignant 
stricture of the oesophagus the length of time it remains 
in place is limited because the patient dies. However, 
when the stricture is benign there is no such limitation, 
and the tube may be present long enough to be disrupted 
by movement, gastric secretions and fatigue of its 
component parts. Two cases in which this occurred 
leading to serious complications are described here. 


Case reports 

Case 1. An 82-year-old woman was admitted on 8 Feb. 1978 
with a 4-day history of abdominal colic, sudden in onset and 
felt across the central abdomen. The pain was aggravated by 
eating and moved to the left iliac fossa 2 days prior to 
admission. She vomited on the first day of pain and had one 
episode of diarrhoea, after which she had been constipated. 

In November 1975 a Celestin tube had been inserted by 
laparotomy (1) for a benign lower oesophageal stricture. This 
stricture had been present for several years and required 
repeated dilatations. The patient had coped satisfactorily until 
her present illness. 

On examination the abdomen was distended, tender in the 
epigastrium and left iliac fossa and an upper midline scar was 
present from the previous laparotomy. There was no guarding 
and bowel sounds were overactive. Small hard lumps of faeces 
were present in the rectum but no fresh blood or melaena. 

Haemoglobin was 13-1 g/dl, white cell count 9:5 x 10°/1 and 
haematocrit 39-5 per cent. Chest X-rays showed that the radio- 
opaque marker attached to the proximal portion of the Celestin 
tube was still in the oesophagus (Fig. 1a). A plain abdominal X- 
ray showed a second radio-opaque marker in the pelvis. There 
was moderate distension of the small intestine and some fluid 
levels (Fig. 15). 

Laparotomy was performed through a low midline incision. 
An &-cm length of Celestin tube was felt in the distal ileum, 
50 cm from the ileocaecal junction, and the coils of ileum and 
jejunum proximal to the tube were tightly folded together into a 
concertina (as if plicated). This was caused by a tightly 
stretched length of monofilament nylon lying in the lumen and 
extending from the portion of Celestin tube in the ileum, 
proximally through ileum, jejunum, duodenum and stomach to 
reach the Celestin tube remaining in the oesophagus. The nylon 
invaginated into the mucosa on the concave side of each coil of 
intestine and caused excoriation of the mucosa. 

An attempt was made to work the Celestin tube proximally 
along the ileum. This failed because the intestine would not 
slide easily over the surface of the Celestin tube, and the nylon 
tangled and bunched up. A gastrotomy was performed and the 
nylon monofilament divided in the stomach near the cardia. 
The proximal portion of Celestin tube was lying fully within the 
oesophagus and could not be felt by an exploring finger 
inserted up into the cardia. The ileum was isolated between 
towels and a soft bowel clamp placed across it distal to the 
Celestin tube. A longitudinal ileotomy was made just distal to 
the tube, which was then gently eased out of the intestine. The 
nylon was pulled out after it, stráightening out the coils of 
jejunum manually as the nylon was withdrawn. There was 


some unavoidable soiling of the Heum adjacent to the tleotoniy 
during this procedure (Fig. 2). The gastrotomy was closed in 
two layers using 441 chromic catgut and the i leostomy Was 
closed ‘transversely i in the same way. 

A postoperative gastrointestinal i ileus persisted for 4 days 
and a small amount of melaena was passed. The patient 
developed bilateral pleural effusions and basal consolidatio: rof 
her right lung. She had dysphagia for solids and liquids and the 
remaining portion of Celestin tube was removed on 21 March 
1978 using a rigid negus oesophagoscope and grasping | fie tube 
with alligator forceps. The rim of the Celestin tube was frague 
and bits of latex were easily pulled off with the forceps. The 
stricture has subsequently required further dilatation on one 
occasion. 

Case 2: A woman aged 69 years was admitted on 2] Aug. 1975 
complaining of abdominal pain, vomiting and diarrhoea for 4 
days. Nine years prior to this admission she had had a hiatus 
hernia diagnosed and a 3-cm long benign stricture of the 
oesophagus, 10 cm above the oesophago-gastric junction, wi as 
dilated. Her condition had been satisfactorv and she had 
required no further dilatation for 8 years. However, over the 
next twelve months she had had increasing dysphagia and her 
stricture was dilated on two occasions. A size A Celestin tube 
was inserted on 17 July 1977 using a GIFP pacdiatnie 
endoscope, after dilating the stricture to 45F using the 
Eder - Peustow technique (2). The position of the Celestin tu d 
was checked by a chest X-ray and was satisfactory. After th 
procedure the patient complained of pain in her back re Quis ing 
Fortral to ease it. A barium swallow showed the tube to bein à 
normal position and functioning satisfactorily. Three months 
later the patient returned with dysphagia and further pain felt 
across her back at the thoracolumbar level. A repeat barum 
swallow was normal. Over the next 10 months she was 
satisfactory, except for occasional episodes of pain, unul this 
admission. 

On examination the patient had a furred tongue and 
generalized tenderness, guarding and rigidity in her abdomen. 
A diagnosis of peritonitis, possibly due to perforation of a 
viscus, was made. Her haemoglobin was 16:2 g/dl and white 
cell count 8:8 x 10?/1. A chest X-ray showed no radio-opaque 
marker in the oesophagus and an abdominal X-ray she »wed the 
marker lying in the left iliac fossa (Fig. 3). 

Laparotomy was performed through a centrally placed 
midline incision. A generalized peritonitis was present with 
turbid peritoneal fluid and a fibrinous exudate. No perforation 
of the intestine could be found. The Celestin tube was in two 
portions. The proximal piece with the funnel end was lying in 
the ileum, 50 cm from the ileocaecal junction. The distal piece 
of Celestin tube had passed on through the ileocaecal valve and 
around into the descending colon. T he two portions of Celestin 
tube were connected together by the unravelled nylon : spiral. 
Ileotomy and colotomy were necessary to remove the Celesun 
tube and the nylon line and were closed with two layers of 441 
chromic catgut (Fig. 4). 

Postoperatively the patient passed some melaena: and her 
progress was complicated by a right-sided pleural effusion and 
pyrexia. There was consolidation of the lower lobe of her neni 
lung and an aspiration pneumonia was suspected. There were 
no bacteria grown from the pleural fluid aspirated. The panen: 
was treated with ampicillin, gentamicin and metronidazole and 
recovered, 
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Fig. 1. Case 1. a, Chest X-ray showing the radio-opaque marker attached to the proximal portion of the Celestin tube 
visible to the right of the mediastinum. ^, Plain abdominal X-ray showing the radio-opaque marker attached to the distal 


portion of Celestin tube in the pelvis. 


10 cm 





Fig. 2. Case 1. The removed Celestin tube with the unravelled nylon spiral attached, and a normal tube for comparison. 


Discussion 

A Celestin tube is made from translucent latex in which 
is embedded a nylon monofilament line in the form of a 
spiral. Each turn in this spiral is separated from the 
previous one by approximately 0:75 mm. A radio- 
opaque marker line 1:5 mm wide and 25 cm long is 
applied along the body of the tube. In the type of tube 
used in these two cases the spiral was continuous: in 
more recent tubes the spiral is broken at 5-cm intervals, 
so as to prevent the two portions of the tube remaining 
attached by the unravelled nylon, should a fracture in 
the latex occur. 

The unused tube has a smooth surface and bends 
readily without occluding the lumen. In Case | the tube 
was in place for 2 years and 2 months and in Case 2, for | 
year and | month. The tubes removed were both opaque 
and had a fibrous, rough outer surface resembling suede 
leather. The resilience of the latex was greatly reduced 
and the lumen was occluded on bending the tube, 
because of kinking of the concave wall. The lumen was 
occluded by intestinal contents, coiled nylon and strips 


of latex. Fracture of a Celestin tube with unravelling 
of the nylon spiral is very infrequent and only a few cases 
have been reported (3, 4). However, it may lead to 
serious complications, as illustrated by these two cases. 
For fracture of the tube to occur it must be in place fora 
sufficient length of time to allow its component parts to 
be weakened by a combination of movement due to 
stomach muscle contractions, corrosion by gastric se- 
cretions and structural fatigue. The length of time for 
this to occur is unknown. When the latex fractures the 
nylon spiral is free to unwind. It unravels from between 
the inner and outer layers of latex, the outer layer 
tending to remain intact, whilst the inner layer is 
shredded by the purse-string action of the unravelling 
spiral and may occlude the lumen. When the distal 
portion of tube separates from the proximal portion it 
moves from the stomach into the intestine and is 
propelled along by peristalsis. Its progress is controlled 
by the rate at which the nylon spiral unravels. Peristalsis 
may exert a force great enough to enhance disruption of 
the Celestin tube. Eventually the tube lodges in the 





Be 


Fig. 3. Case 2. Plain abdominal X-ray showing the radio- 
opaque marker attached to the distal portion of the Celestin 
tube in the left iliac fossa. 





10 cm 


Fig. 4. Case 2. Photograph of the removed Celestin tube. 
Note the radio-opaque marker attached to the distal 
portion of the tube. 


intestine at a narrow point such as the distal ileum, and 
in each case described in this paper, a portion of the tube 
was found 50 cm from the ileocaecal valve, which is a 
common site for impaction of a gallstone in gallstone 
ileus. Alternatively, it may be stopped by a cessation of 
the unravelling process. This causes the nylon line to be 
pulled taut, as in Case 1, with bunching up of the loops 
of intestine, or, asin Case 2, the expanded portion of the 
Celestin tube may be pulled through the stricture, into 
the stomach and then also move distally along the 
intestine. In both cases unravelling of the nylon spiral 
had also occurred from the cut distal end of the tube, but 
only for three or four turns of the spiral. A case where 
the nylon unravelled from the distal end of the tube and 
presented at the anus has been reported (3). Fracture of 
a Celestin tube is more likely to occur where a long 
length of tube is used, and the manufacturers suggest the 
length of the body of the tube below the funnel should be 
m to less than 10 cm, if possible, for low oesophageal 
esions. 
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As the tubes are hollow, and of l:5 cm external 
diameter, an incomplete intestinal obstruction occurs as 
the tube moves down the intestine, and may cause 
diarrhoea. However, when impaction occurs, à com- 
plete obstruction results and pain due to intestinal 
distension is caused. The peritonitis present in the 
second case may have been due to bacterial invasion of 
the intestinal wall through abrasions of the mucosa 

Because of the radio-opaque marker, the site of the 
tube can be located by a plain X-rav of the abdomen, 
provided that the marker breaks with the tube. If, 
however, as in Case 2, the marker pulls free from one 
portion of the tube, and travels with the other portion, 
then the position of the first portion of the tube is not 
known. Oesophagoscopy, or a limited Gastrografin 
swallow, can be used to show if a portion of the tube 
remains in the oesophagus. If the past history is not 
known it is possible to mistake the radio-opaque marker 
for a foreign body, such as a piece of wire or a hairpin. 

A laparotomy was necessary for intestinal obstruc- 
tion in Case 1, and for peritonitis in Case 2. Even if 
displacement of the tube was to occur and be diagnosed 
in a patient before complications arose, laparotomy is 
necessary to divide the nylon line. With the new type of 
tube this problem does not exist because of the divisions 
in the nylon spiral. It may be possible in some cases to 
remove the portions of the tube during oesophagoscopy 
or colonoscopy. 

In Case 1, gastrotomy was performed to enable 
division of the nylon line just distal to the cardia, so as to 
allow removal of the proximal Celestin tube at oeso- 
phagoscopy without the nylon line cutting into the 
cardia like a cheese wire during its extraction. The tube 
could not be manipulated along the ileum because the 
mucosa would not slide readily over its surface. Both 
patients developed pneumonia with pleural effusion 
postoperatively, thought to be due to a combination 
of aspiration pneumonia and retained bronchial 
secretions. 

Now that Celestin tubes can be readily inserted by 
endoscopy (5), these two cases suggest that when 
treating a benign stricture of the lower oesophagus a 
tube should be regularly inserted and retrieved at 
intervals short enough to prevent the occurrence of 
severe deterioration in the latex tube. This interval needs 
to be determined, but Case 2 indicates that it may 
be as short as | year. If this is not feasible, then a 
Mousseau- Barbin tube can be used as an alternative 
(6). 

The length of the Celestin tube beyond a stricture and 
lying in the stomach should be kept to a minimum, and 
this requires a careful assessment of the length of the 
stricture and its position in the oesophagus prior to 
inserting a Celestin tube using an endoscope. The older 
continuous spiral type of tube is now superseded and 
should not be used. Patients who have this older type of 
tube in situ for benign strictures should have them 
removed by oesophagoscopy (this may not be feasible if 
the tube is sutured to the stomach) and a new type of 
tube inserted in its place. 
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Is pancreatic duct obstruction or stricture a major cause of 


pain in calcific pancreatitis? 


P. C. BORNMAN, I.N. MARKS, A. H. GIRDWOOD, J. E. CLAIN, L. NARUNSK Y, 


D. J. CLAIN AND J. P. WRIGHT* 


SUMMARY 

Forty-seven patients with calcific pancreatitis were sub- 
mitted to ERCP, 24 of whom were designated ‘painless’ 
and 23 ‘painful’, according to whether or not pain had 
occurred during the previous year. The pancreatic duct 


was cannulated in 39 of these patients. The incidence of 


pancreatic duct obstruction or stricture was of the same 
order in the painless (13/20, 65 per cent) and painful 
(15/19, 79 per cent) groups. 

Alcohol was the aetiological factor in 46 patients. 
Twenty-four (52 per cent) continued to drink, and were 
equally divided between the painless (12) and painful (12) 
groups. Four out of 13 in the painless and 7 out of 14 in the 
painful groups, with a stricture or obstruction, continued 
to drink. The difference was statistically not significant. 

These results suggest that ERCP findings of pancreatic 
duct obstruction or stricture need not necessarily be 
pertinent to the pain in patients with chronic pancreatitis. 


Tue decision to recommend surgery in chronic pan- 
creatitis is often difficult. Most surgeons are reluctant to 
operate on these patients unless they develop a compli- 
cation or continue to have pain of such severity that may 
lead to drug dependence and addiction. Furthermore, 
surgeons are also reluctant to operate without evidence 
of a structural abnormality of the main pancreatic duct. 

The concept of pancreatic duct decompression to 
relieve pain was introduced 30 years ago when Cattell 
(1) advocated distal pancreatic duct drainage procedure 
for patients with carcinoma of the head of the pancreas. 
This was extended by du Val (2) who, in 1954, described 
distal pancreatic resection with a caudal pancreatico- 
jejunostomy for the relief of pain in patients with chronic 
pancreatitis. Since then, numerous modifications of du 
Val's pancreaticojejunostomy have been described (3) 
but the basic principle of these procedures is the same, 
namely drainage of a dilated obstructed main pancreatic 
duct with or without partial pancreatic resection. The 
operation most favoured today for a stricture or 
obstruction with dilated ducts is a long 10-cm side-to- 
side pancreaticojejunostomy without resection of the 
tail of the pancreas, thereby preserving as much pan- 
creatic function as possible (4). Pancreatic duct toilette 
is also performed at the same time if calculi and protein 
plugs are present. 

The surgical strategy of chronic pancreatitis thus 
revolves largely around the anatomy of the main 
pancreatic duct. For this reason pancreatography has 
become an essential investigation. Until recently, sur- 
geons explored these patients without knowledge of the 
anatomical defect of the pancreatic duct, relying mainly 
on the gross findings at surgery and intraoperative 
pancreatography (5). With the advent of ERCP it has 
become generally accepted that the decision to operate 
and the tailoring of the operative procedure have been 
largely governed by the ERCP findings (6-10). The 
validity of this approach, however, remains uncertain. 


Table I: PAIN PATTERN IN 47 PATIENTS WITH 
CALCIFIC PANCREATITIS 





MEE et Vapor a ri EPA Am AIHA A AN ua vm mou mentors PE c 


Painless group 


No history of pain y: 

Painless for 75 years R 

Painless for > | year 9 
Painful group 

Mild* | id 


Moderate/severe? E 
* Required oral non-narcotic analgesics. | 
t Required oral narcotic analgesics or intensive medical 
treament or surgery. 


The aim of this study was to establish the relationship 
between pancreatic duct obstruction or stricture and the 
pain pattern in patients with chronic pancreatitis. To 
answer this question, 32 consecutive patients wiih 
known calcific pancreatitis were submitted to ERCP. 


Patients and methods 
Forty-seven of the 52 patients were available for coniparison oF 
the ERCP findings with their clinical presentation, the remain- 
ing 5 being excluded because of failure of duodenal intubation 
attributable either to duodenal stenosis or previous gastric 
surgery. At the time of ERCP a careful history was obtained 
from these patients of their pain pattern and alcohol mlake. 
Twenty-four of 47 patients ( Table /) were grouped as painless. 
being free of pain for more than | year before ERCP. Of these 
24 patients, 7 had never had pancreatic pain, 8 had had no pain 
for more than 5 years and 9 for more than | year. The 
remaining 23 patients had suffered pain during the previous 
year. These were further subdivided into a group with mild pain 
(14 patients) requiring only oral non-narcotic analgesics and a 
group of 9 patients with pain severe enough to warrant either 
oral narcotics, intensive medical treatment or surgical inierven- 
tion. Patients who had taken alcohol within the vear before 
ERCP were regarded as still drinking. Alcohel was the 
aetiological agent in all patients except | where the cause was 
not known. | 
Endoscopic pancreatography was conducted with ihe 
Olympus fibre duodenoscope, type JFB 2. The technique used 
in our clinic is the standard one. and details of this have been 
described in a previous report (16). Sixty per ceni. Urografi 
was used for visualization of the pancreatic duct. The patie 
was turned on to his left side whenever a hold-up was 
demonstrated. This was then followed by a furtherinjection of 
contrast medium to exclude the possibility of a technical hc 
up’. Radiological data were independently assessed b 
radiologists without knowledge of the patient's clinical h 
Obstructions (Fig. |) and strictures (Fig. 2) were curet 
documented as well as the site where they occurred. Patient 
with pseudocysts were excluded from this series. The majonty 
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Fig. 1. Pancreatogram showing an obstruction (arrow) of 
the body- tail junction of the main pancreatic duct. 





Table Il: ERCP FINDINGS IN 47 PATIENTS WITH 
CALCIFIC PANCREATITIS 
Painless Painful 
(n 24) (uz 23) 
NO. Uo NO. % 
Failed ERCP* 4 17 4 17 
Successful ERCP 20 19 
Irregular ducts T 23 4 21 
Stricture/obstruction I3 465! I5  79t 








* Failure rate in non-calcifics, 3:295. 
+ Difference not significant. 


Table IIl: ALCOHOL HISTORY IN 46 PATIENTS 
WITH CALCIFIC PANCREATITIS 
Continued drinking 





Total No. % 
Painless 24 12 50-0 
Painful 22* 12 54-St 





* One patient excluded (idiopathic calcific pancreatitis). 
+ Difference not significant. 


of the patients had ultrasonography of the pancreas and every 
effort was made to exclude any other possible cause of their 
pain. 

Fisher's exact test was used to compare results from the 
various groups. 


Results 


Despite repeated attempts at cannulating the papilla of 


Vater, filling of the pancreatic duct was unsuccessful in 8 
patients ( Table II). The failure rate was thus 8 out of 47 
(17 per cent), as opposed to 2 out of 64 (3-2 per cent) ina 
non-calcific group investigated during the same period 
(P «0:05). Irregular dilated ducts without an obvious 


Fig. 2. Pancreatogram showing a stricture (arrow) in the 
head of the pancreas with proximal dilatation. 


obstruction or stricture were noted in 7 out of 20 
patients in the painless group and 4 out of 19 patients in 
the painful group. Of the 39 patients in whom visuali- 
zation of the pancreatic duct was successful, no less than 
13 out of 20 (65 per cent) of the patients in the painless 
group had an appreciable obstruction or stricture. 
Although 15 out of 19 patients in the painful group (79 
per cent) showed an obstruction or stricture, the 
difference between the two groups was not significant. 
Comparing two extreme groups, namely patients who 
were free of pain for more than 5 years (13 patients) with 
a group whose pain was classified as moderate to severe 
(7 patients), the incidence of obstruction or stricture was 
9 out of 13 (69 per cent) and 5 out of 7 (71 per cent) 
respectively. Twenty-four out of 46 (52 per cent) 
patents either continued to drink or had been drinking 
in the past year (Table III). They were equally divided 
between the painless (12 patients) and the painful (12 
patients) groups. Of the patients with a stricture or 
obstruction, 4 out of 13 in the painless group and 7 out 
of 14 in the painful group continued to drink. The 
difference was statistically not significant. 


Discussion 

The present study compares the ERCP findings in 
groups of patients with painless and painful forms of 
advanced pancreatic disease. The findings of ap- 
preciable obstruction or stricture in 65 per cent of the 
patients who were free of pain for more than | year 
compared with that of 79 per cent in the painful group 
suggest that factors other than duct obstruction or 
narrowing may well be pertinent in the causation of pain 
in such patients. This was further supported by the 
findings in the two extreme groups, the painless group of 
more than 5 years duration and the group whose pain 
was severe enough to warrant surgical consideration. 


The incidence of pancreatic duct obstruction or stricture 
was in fact of the same order, namely 69 per cent in the 
painless group and 71 per cent in the painful group. 
Even more surprising was the finding that continued 
alcohol abuse appeared to be of lesser importance in 
our patients with calcific disease than it is in patients 
with less advanced forms of alcohol-induced pan- 
creatitis. In the present series alcohol did not neces- 
sarily influence the pain pattern (Table HD even in the 
presence of an obstruction or stricture. 

Our findings may be construed as being at variance 
with the excellent results of pancreatic duct drainage 
procedures for obstruction or stricture reported by 
some authorities (4, 10, 11 -14). White and Slavitine 
(10) have recorded a 4—21-year follow-up in 27 patients 
who underwent a long side-to-side pancreaticojejunos- 
tomy. Fifty-nine per cent were symptom-free and 26 per 
cent improved after a mean follow-up period of 4:2 
years. In other words, 85 per cent of their patients 
appeared to benefit from this procedure. Similar results 
were reported by Prinz et al. (13) (31 patients) and 
Jordan et al. (12) (24 patients) where longitudinal 
pancreaticojejunostomy with minimal or no pancreatic 
resection resulted in relief of pain in 83 per cent and 80 
per cent respectively. Several factors, however, may 
have been responsible for their results. First, about 20 
per cent of these patients had their drainage procedure 
performed for a pseudocyst which is known to give 
excellent results when adequately drained. Secondly, 
most authors agree that abstinence from alcohol 
favours the outcome in these patients. In Prinz's (13) 
series, 93 per cent of those patients who stopped 
drinking experienced relief of pain while 11 out of 12 
patients who continued to drink found no relief of pain. 
Of the 21 patients in Leger's (14) series who stopped 
drinking following pancreaticojejunostomy, 66 per cent 
had good results as opposed to 25 per cent of the 16 
patients who continued to drink. It is therefore difficult 
to determine the part that surgery had played in 
relieving their pain. Thirdly, it is generally accepted that 
the results of surgery are better in calcific pancreatitis 
than in less advanced forms of the disease (12, 14, 15). 
In Jordan's (12) series 10 out of 11 patients with calcific 
pancreatitis improved in the early postoperative period 
and 80 per cent had long term lasting relief. In a 
collected series of 297 patients (Table IV) who under- 
went pancreaticojejunostomy, 142 (48 per cent) were 
calcifics. Except for Jordan's series, the authors did not 
give details as to whether their calcifics fared better than 
the non-calcifics. The point, however, is that almost half 
of these patients were calcifics, which may account for 
their good results. The natural history of chronic 
pancreatitis is that of progressive pancreatic dysfunc- 
tion whether the patients have been operated on (15) or 
not (17). The calcific phase as seen in all our patients 
represents a late but not necessarily end stage of this 
disease. Ammann et al. (15) and Strum and Spiro (18) 
have found that 78 per cent and 50 per cent respectively 
of their patients became pain-free following surgery 
associated with a marked progressive pancreatic dys- 
function. In Ammann’s series (15) pain relief occurred in 
86 per cent of patients with calcific pancreatitis. 
Girdwood et al. (unpublished data) have found pan- 
creatic function to be significantly more impaired in the 
painless than in the painful groups of patients in the 
present series. This may well explain why such a large 
percentage of our patients remained pain-free despite 
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Table IV: INCIDENCE OF PANCREATIC | 
CALCIFICATION IN 279 PATIENTS REPORTED IN 
THE LITERATURE WHO UNDERWENT 
PANCREATIC SURGERY 


No. in Calcification 

Series series NO. Mu 

White and Slavitine (10) 50 20 40 
Prinz et al. (13) T] 39 5i 
Jordan et al. (12) 24 li 4h 
Frey et al. (16) 146 12 ay 
Overall 297 142 Ak 


ERCP evidence of obstruction or stricture even when 
they continued to drink. One can therefore postulate 
that the excretory capacity in this advanced stage oi the 
disease is so poor that it is unlikely that this can cause 
‘distension pain’. 

Although our ERCP failure rate in the calcific group 
was significantly higher (P < 0-05) than in patients with 
non-calcific forms of the disease investigated during the 
same period, we did not feel justified in attributing this 
high failure rate to obstruction at the level of the papilla. 
It is also important to note that a proximal obstruction, 
or stricture proximal to the junction of the main duct 
with the accessory duct may not necessarily cause an 
outflow obstruction if the accessory duct is sufficiently 
patent. This occurs in about 20 per cent of cases. 

Little is known about the long term patency rate after 
pancreaticojejunostomy. Does à patent anastomosis 
necessarily guarantee relief of pain, or will the patient 
who develops re-stenosis at the anastomosis relapse? 
Kugelberg et al. (19) assessed the patency rate in 13 
patients who underwent pancreaticojejunostomy by 
ERCP; although all the patients had relief of pain, 
patency of the shunt was demonstrated in only 4. 

We agree with Kugelberg (19) that there i5 con- 
siderable doubt as to whether the ductal dilatation as 
seen in the advanced stage of chronic pancreatitis is 
secondary to obstruction of pancreatic flow. Nakamura 
et al. (20) looked at a three-dimensional reconstruction 
of the pancreatic duct in chronic pancreatitis and 
confirmed that the strictures are in fact due to encroach- 
ment of periductal fibrosis on the duct svstem. The 
pattern of the duct dilatation, however, was completelv 
different to that seen in chronic pancreatitis secondary 
to an obstruction by another cause. In the latter the 
calibre remains regular without alternating stenosis and 
dilatation and the ducts are only moderately dilated, 
The pancreatic ducts in our cases without an obvious 
obstruction or stricture were all grossly dilated and 
often had the ‘chain of lakes’ appearance described by 
Puestow (21). The duct dilatation seen in the advanced 
stage of the disease may therefore not necessarily be due 
to proximal obstruction or stricture, but may more 
likely be the result of epithelial destruction associated 
with severe fibrosis. 


Conclusions 

A high incidence of obstructions and strictures of the 
main pancreatic duct in a group of patients with painiess 
calcific pancreatitis has been reported. Although ERCP 
will remain important in the assessment of patients with 
painful chronic pancreatitis, our data suggest that the 
finding of an obstruction or stricture should not unduly 
influence the decision for, and nature of, surgery in such 
patients. | 
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Pancreatic pseudocyst with gastric and colonic 


connections treated conservatively 
SANDRA DEAN, MARTIN J. KENDALL AND GEOFFREY SLANEY* 


SUMMARY 
A case of pancreatic pseudocyst with gastric and colonic 
connections developing after acute pancreatitis is re- 
ported. The successful treatment by conservative means is 
described and alternative methods of management are 
reviewed. 


PANCREATIC pseudocyst formation complicates about 2 
per cent of cases of acute pancreatitis (1). Of these 
approximately 5 per cent rupture, usually into the 
gastrointestinal tract, the peritoneum or the pleural 
cavity (2). Rupture into more than one hollow viscus is 
rare. 

When fistulous connections form between the colon 
and a pancreatic pseudocyst there is a serious risk of the 
patient dying either from haemorrhage or infection (3). 
To prevent these complications the suggested scheme of 
management has been careful investigation to delineate 
the problem followed by early laparotomy, drainage 
and proximal colostomy (3, 4). The patient we report 
here is of interest because she developed at least two 
spontaneous fistulous connections with the gastro- 
intestinal tract, and although the colonic fistula bled, it 
settled spontaneously without surgical intervention. 


Case report 

A 67-year-old housewife was admitted with a 6-week history of 
anorexia, 12:5 kg weight loss, occasional bile-stained vomiting 
and intermittent melaena. There was no history of aspirin 
ingestion, alcohol abuse or smoking and her only medication 
was Triptafen (amitriptyline) taken for chronic depression. 
Two months previously, whilst on holiday, she had been 
admitted to another hospital complaining of severe abdominal 
pain. A diagnosis of acute pancreatitis was made and con- 
firmed by an elevated serum amylase. She was treated with 
intravenous fluids, analgesics and antibiotics. She responded 
satisfactorily and was discharged on a low fat diet. 

On admission to this hospital she appeared to be clinically 
anaemic, depressed and wasted. There was an apical systolic 
murmur and bilateral ankle oedema. In the epigastrium there 
was a soft, ill-defined mass with transmitted pulsation. 

Her haemoglobin was 9:8 g/dl with a hypochromic micro- 
cytic picture and her ESR was 61 mm in the first hour. The only 
abnormalities in her biochemical profile were a low albumin 
(22 g/l) with a correspondingly low calcium (2:13 mmol/l) and 
a marginally raised aspartate transferase (44 units/l). A straight 
X-ray of the abdomen did not show any opaque biliary calculi. 
Faecal occult blood tests were positive on three occasions. 
Sigmoidoscopy was normal. A barium meal showed a mass in 
the region of the lesser sac containing some gas bubbles, into 
which a small quantity of barium was leaking from a fistula 
arising from the posterior portion of the gastric antrum (Fig. 1). 
A barium enema demonstrated that there was also a fistulous 
connection from the transverse colon to the same 'abscess 
cavity’ (Figs. 2, 3). In view of the serious risk of haemorrhage 
and infection, laparotomy was anticipated and the patient was 
given antibiotics, a blood transfusion and albumin. However, 
these measures produced such a gratifying improvement that 
the operation was postponed. Improvement continued and the 
upper abdominal mass subsided spontaneously. 





Fig. 1. Barium meal showing gas bubbles in the lesser sac 
and barium leaking from the posterior portion of the 
gastric antrum. 


One year later the patient remains well with a normal 
haemoglobin and a repeat barium enema examination shows 
no evidence of a fistula or of a mass in the region of the lesser 
sac. 


Discussion 

The development of a fistula from a pancreatic 
pseudocyst should be suspected in a patient who has the 
triad of protracted pancreatitis, an upper abdominal 
mass and evidence of blood loss in the faeces (3) 

The aetiology of fistula formation following acute 
pancreatitis remains obscure. Although chemical injury 
by pancreatic trypsinogen activated by colonic entero- 
kinase may occur, it is unlikely to be the sole cause 
as fistula formation is a late complication of acute 
pancreatitis (6). Corlette and Lynch (7) offer an alterna- 
tive explanation and suggest that pressure from an 
enlarging inflammatory mass together with bacterial 
digestion may cause the erosion, just as any abscess may 
rupture into adjacent viscera. They consider that a less 
likely cause is thrombosis in the colonic venous 
drainage. However, this is a possibility, since colonic 
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Fig. 2. Barium enema showing leakage through the fistula 
(arrowed). 


gangrene is known to occur in pancreatitis associated 
with occlusion of the portal system (8). 

The literature suggests that the risk of bleeding is so 
great as to make pancreaticocolic fistula an indica- 
tion for urgent surgical intervention. However, some 
patients have recovered with conservative management 
(5). Thus, the clinician faced with a patient with this 
complication may be in a dilemma regarding the best 
course of action. 

Our experience suggests that. provided that the 
patient is carefully observed and adequate blood is 
available, non-surgical measures may suffice to allow 
spontaneous healing. The conservative management 
should include nasogastric suction, intravenous fluids 
and blood if necessary, together with appropriate 
antibacterial therapy such as gentamicin and 
metronidazole—effective against colonic organisms in- 
cluding the anaerobes. In addition, it may be necessary 
to maintain the patient's nutrition by intravenous 
feeding. 
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Fig. 3. Barium enema showing a large cavity extending 
from the fistula (bottom arrow) upwards and to the left 
(top arrow). 
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The treatment of complete rectal prolapse by graciloplasty 


$5. P. ATRI” 


SUMMARY 

The treatment of complete rectal prolapse by trans- 
position of the gracilis muscles has been undertaken in 
15 patients. It is a simple procedure which cures the 
prolapse and gives good functional results. 


COMPLETE rectal prolapse is a disabling condition, and 
may be associated with varying degrees of incontinence. 
The great weakness of many present-day surgical 
treatments for complete rectal prolapse is their limited 
capacity to restore normal anorectal function in more of 
the patients (1). Nigro (2) has stated that there is little 
progress in methods to correct pelvic floor deficiency, 
and that there is need for better understanding of the 
function of the pelvic floor. 

The procedure of graciloplasty is described. It has 
given satisfactory results in the control of complete 
rectal prolapse and also in the improvement of anorectal 
function. 


Patients and methods 

A personal series of 15 consecutive patients with complete 
rectal prolapse was treated during a 2-year period by gracilo- 
plasty. There were 10 male patients, including 2 children aged 3 
and 4 years, and 5 female patients. The ages of the patients 
ranged from 3 to 63 years, and the mean age at the time of 
operation was 30 years. 

The longest history of prolapse was 29 years in a 45-year-old 
female, the average length of history being 9 years. 

In 6 of the patients there was a significant impairment of anal 
control, and in a further 6 patients there were minor degrees of 
incontinence. In the remaining 3 patients anal control was 
normal. 

Two patients had previously had Thiersch wire operations, 
and | female patient an operation for uterine prolapse. 


Operative method 

The patients were admitted | week before operation. The bowel 
was prepared with phthalysulphathiazole for 5 days and 
neomycin sulphate for 24 hours before operation. 

The operation was done in the lithotomy position with the 
buttocks slightly beyond the edge of the operating table, and 
the sacrum supported by a padded rest. The anal orifice was 
plugged with gauze and the patient draped to expose both 
thighs and the perineum. 

From a point 3 cm posterior to the pubic tubercle and 3 cm 
from the groin crease, a vertical 8-cm thigh incision was made 
extending downwards in the direction of the gracilis muscle. A 
second 5-cm incision was made in the middle of the thigh and a 
third 5-cm incision was made in the distal thigh extending to the 
level ofthe kneejoint. Throughthe middle incision the fasciaover 
the gracilis muscle was incised. The muscle was isolated and a 
cotton tape passed around it. By putting tension on the tape the 
tendon of the gracilis muscle was readily identified at the lower 
incision and another tape passed. Similarly, the upperniost part 
of the gracilis muscle was identified, after incision of the fascia 
overlying it. After its exposure, the whole muscle was mobilised 
from its bed by finger dissection, taking care to avoid injury to 
the vascular and nerve supply. The tendon of the gracilis 
muscle was cut at the level of the knee joint, and delivered 
through the upper thigh incision. The muscle was covered with 
a warm moist saline towel while a similar dissection was done 
on the opposite side. 

In male patients a 3-cm long vertical incision was made 
between the urethra and the anal orifice in the midline, but in 





Fig. 1. Position and clockwise direction of right gracilis 
muscle. 





Fig. 2. Position and anti-clockwise direction of left gracilis 
muscle and anchorage of the tendons for suturing. 


female patients two 3-cm long oblique incisions were made in 
the perineum anterolateral to the anal orifice. The tip of the 
coccyx was then palpated and a 3-cm long incision made 
between it and the anal orifice in the midline. Tunnels were 
made by blunt dissection between the upper thigh and the 
anterior anal incision. In female patients an additional tunnel 
was made between the vagina and the anal canal between the 
two oblique perineal incisions. Similar tunnels were made on 
either side of the anal canal connecting the anterior and 
posterior perineal incisions. These tunnels were designed to be 
wide enough to accommodate the gracilis muscle without it 
being compressed. 

The right gracilis muscle was manipulated around the left 
side of the anal canal (Fig. 1) and the left gracilis muscle was 
similarly taken around the right side of the anal canal. Both 
tendons were then put on tension to reduce the slack in the 
muscles and narrow the anal orifice so that only a finger could 
be introduced into it. It was helpful to approximate the thighs 
to facilitate this manoeuvre. The free end of the right tendon 
was passed through a longitudinal slit in the left tendon, and 
they were then sutured together, using 2/0 silk sutures ( Fig. 2) 
Excess tendon was trimmed. The incisions were closed without 
drainage with subcutaneous and skin sutures. The wounds 
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were dressed and compression bandages applied to both thighs 
to check haematoma formation. In female patients a self- 
retaining catheter was passed. Streptomycin and penicillin 
were given 12-hourly for 7 days. 

A light diet was given for a few days to avoid excessive bowel 
movement and a small glycerine enema given on the third day. 
The patients were encouraged to get out of bed on the second 
postoperative day. 


Results 

There was no mortality. The average duration of stay in 
hospital after operation was 3 weeks. No patient 
experienced difficulty or disability in walking or 
running. Rectal examination at the time of discharge 
from hospital and later showed resistance to the 
introduction of the finger into the anal canal and 
excellent tone in the ‘neosphincter’. There were no 
major complications. There was slight sepsis, however, 
in the perineal wounds of 2 patients, which resolved 
rapidly. 

There has been no recurrence of complete rectal 
prolapse in the 10 patients who have been followed for 
more than 6 months. 

The functional results were more difficult to assess. In 
the 10 patients followed, 4 had moderate incontinence 
and 6 slight incontinence before operation. All claimed 
improvement in the frequency of defaecation and were 
completely continent after graciloplasty. 


Discussion 
Pickrell and his co-workers (3) should be credited for 
indicating that the gracilis muscles may be used for 
encircling the anal canal. There muscles are of adequate 
length and suitable width. Further, their vascular and 
nerve supply are proximally situated. The transposed 
muscles thus retain their viability and contractile power 
and are well accepted in their new position (4). The 
direction of the fibres of the gracilis muscles is such that 
they exert a pull on the anal canal and rectum similar to 
that provided by the normal puborectalis part of the 
levator ani, thus restoring the normal anorectal angle. 
In cases of anal incontinence in children, Pickrell (5) 
has advocated transplantation of one gracilis muscle, 
which is taken around the anal canal and the muscle is 


fixed to the opposite ischial tuberosity. The artificial 
anal sphincter made in this manner works well for these 
children but it cannot be utilized for the cure of the 
rectal prolapse as it does not restore the normal 
anorectal angle. Moreover, it does not give sufficient 
support to the pelvic musculature and fixation of the 
muscle to the ischial tuberosity is difficult. 

Although the Ivalon rectopexy is successful in 
controlling complete rectal prolapse in 96 per cent of 
patients (6), in those patients in whom the pelvic floor 
has lost its ability to contract some further procedure 
may be required to improve pelvic floor function. 

In conclusion, this preliminary report in a small series 
of patients suggests that graciloplasty may be an 
effective single procedure for the control of complete 
rectal prolapse and the restoration of good pelvic floor 
function. 
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Volvulus of the sigmoid colon in the Gezira 
SALAH E. TAHA AND SULEIMAN I. SULEIMAN* 


SUMMARY 

Out of 34 consecutive patients presenting with volvulus of 
the sigmoid colon in the Gezira area of The Sudan, 30 
were western Sudanese farmers (age range 25—52 rt 
who habitually ate a single daily meal of high residue food: 
their colons were long and hypertrophied. In contrast, the 4 
northern Sudanese (age range 60—92 years) ate a Western 
European type of diet and had a thin colon. This factor 
may have been responsible for the e that the 5 
patients presenting with gangrene of the sigmoid colon 
included all 4 northern Sudanese patients. Shock was a 
reliable indicator of gangrene but rebound tenderness was 
valueless. Deflation of the sigmoid volvulus via the 
sigmoidoscope succeeded in curing 19 of 25 patients in 
iam there was no suspicion of gangrene (4 later 
recurrences). Laparotomy was performed in the other 15 
patients with operative untwisting in the absence of 
gangrene in 10 (2 later recurrences), and resections in the 
presence of gangrene (3 died). 


VOLVULUS of the sigmoid colon accounts for 33 per cent 
of all emergency admissions with intestinal obstruction 
to the Wad-Medani Hospital and 70 per cent of all cases 
of colonic obstruction seen there. This is in marked 
contrast to the pattern seen in the United States of 
America and Western Europe, where sigmoid volvulus 
is responsible for only 2 per cent of all cases of acute 
colonic obstruction (1). 

The aetiology and management of sigmoid volvulus 
remain controversial. This study was undertaken to 
investigate aetiological factors including diet, race and 
geography, to assess the value of various clinical 
eatures in making a diagnosis of gangrene and to arrive 
at a protocol for management. 


Patients and methods 

Thirty-four consecutive patients were studied who proved to 
have volvulus of the sigmoid colon and presented as 
emergencies to one surgeon (S. E. T). Home visits were 
afterwards made to assess the type of diet in 21 of the patients 
Details of tribal origin and occupation were documented for all 
patients. 


Survey of study area : s 
The Wad-Medani District dig ur serves the Gezira, which 1s 
the largest agricultural area in the Sudan. À large proportion of 
the population originates from the western Sudanese tribes 
who unmigrated to the Gezira seeking work as farmers and 
labourers; most of them left their families in western Sudan. 
The rest originate from tribes of the northern province and are, 
in general, more affluent. 


Review of patients 

All patients were male and in none was there any history of 
mental disease. Thirty were of western Sudanese ongin and 
their ages ranged from 25 to 52 years The remaining 4 patients 
were from northern Sudan and their ages ranged from 60 to 92 
years. 


Dietary habits P 
The m diet of the western Sudanese comprised one bulky 
meal: of partially cooked, roughly ground cereals and 
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Table E: CLINICAL FEATURES OF 9 PATIENTS 
SUSPECTED OF GANGRENE OF THE SIGMOID 
COLON 


Operative findings 





Sigmoid Sigmoid 
gangrenous viable 
Clinical features (n = 5) (n = 4) 
Shock 5 0 
Generalized 4 H 
abdominal rigidity 
Bowel sounds 
Present i 4 
Absent 4 ] 
Rebound 5 4 
abdominal 
tenderness 
Blood in rectum l I 


vegetables. The 30 patients were of muscular build and their 
bowel habits were regular. In contrast, the northern Sudanese 
diet closely resembled the European pattern, consisting of three 
ito four meals a day of well-cooked, low residue food made 
mainly from refined wheat flour (2). All were habitually 
constipated 


Presenting features 
Presenting features were those of large bowel obstruction, 
mainly abdominal distension and absolute constipation The 
length of jen was 2—4 days. hc ade patients (73-5 per 
cent) looked well with no signs of fluid depletion. In most of the 
cases the abdominal distension was asymmetrical and largely 
localized to the left half of the abdomen. A clinical diagnosis of 
gangrene of the sigmoid was made ın 9 patients (Table D The 
grounds for this diagnosis were as follows: 5 patients were 
shocked, with a rapid pulse and low blood pressure, and 5 had 
generalized rigidity of the anterior abdominal wall Rebound 
tenderness was noted in all 9 patients, bowel sounds were 
absent in 5 and blood was present in the rectum of 2 

The diagnosis of volvulus of the sigmoid was obvious from 
the history and examination in all cases except 1n one patient 
whóse spurious diarrhoea led to a suspicion of a colonic 
neoplasm. In 2 patients schistosoma ova were detected on 
examining faeces, no other parasites, cysts or ova were found 


Radiology 

Routine radiological examination consisted of erect and supine 
abdominal views. In all cases the pathognomonic single large 
loop of colon arising from the left iliac fossa was found 
However, in thé patient in whom a colonic neoplasm was 
suspected a barium enema was also performed and the films 
further strengthened the diagnosis. 


ics ier of patients (Fig. 1) 
Provided that there was no evidence of gangrene, deflation via 


the sigmoidoscope was attempted before resorting to 
laparotomy, but evidence of gangrene demanded immediate 
laparotomy. 

In 25 patients in whom there was no suspicion of gangrene of 
the sigmoid loop, deflation by a 17-mm diameter soft rubber 
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34 patients 


"d 


No gangrene suspected Gangrene suspected 


25 9 f 
Sigmoldoscopic rectal Laparotomy 
deflation i 
Successful Fallures 
19 6 
Electiva resection 
5 
Failed to report No gangrene Gangrene 
i4 6 4 5 
CL 
i0 
Operative 
detorsion 3 ? 
Resection Paul- 
d : and primary Miculicz 
I8 anastomosis (I died) 
(2 died) 


Recurrence of volvulus 


4 2 


6 tube deflation 


Fig. 1. Flow chart to show the management of 39 episodes 
of volvulus of the sigmoid colon. 


tube passed via a sigmoidoscope was attempted, sometimes 
more than once. The procedure was s ful i in 19 patients, 
(76 Tinh cent). Of these 19, successful deflation was achieved at 

t attempt in 14, at the second ın 4 and at the third in 1 
nets The tube was left in situ until the distension resolved 
(24—48 h) 


Laparotomy 
Those in whom sigmoidoscopic intubation failed (6 patients) 
and the 9 patients suspected of having gangrene of the sigmoid 
underwent laparotomy In 5 of the 9 patients ga A ibas of the 
igmoid was confirmed (4 northern Sudanese). he 5, 3 in 
om there was no peritoneal soiling and only 
proximal colonic distension had a p resection with 
anastomosis, and 2 (both northern Sudanese) subsequently 
died. The other 2 patients had free faeces in the pentoneal 
cavity and were treated by Paul-Miculicz resection and 
exteriorization; of these latter 2, 1 (northern Sudanese) had 
been moribund on admission and ultimately died. 

In 1 patient in whom blood had been found in the rectum, the 
sigmoid colon was not gangrenous, another patient who had 
audible bowel sounds was found at operation to have a 
gangrenous sigmoid. 

n the sigmoid was found to be viable, the volvulus was 
reduced and a rectal tube passed whilst the abdomen was open, 
this procedure was facilitated by performing the laparotomy 
with the patients in the Lloyd-Davis position. The rectal tube 
was left in situ for 24 h 


Operative findings 
The distension of the sı 
suggestion of overloa 


oid was mostly with air; there was no 
g with faeces except in the 4 north 


f N 


Sudanese. Despite similar lengths of history, at operation the 
colons of the patients from the western province were long and 
thick, in contrast to those of the northern Sudanese, which 
looked thin-walled In western patients who came to elective 
laparotomy, even 3 months after the attack of volvulus, this 
thick colon was still evident, and, in some cases, the colon 
looked as thick as a stomach following chronic pyloric 
obstruction. 


Follow-up 

The 29 patients in whom resection was not performed at the 
original admission were advised to return after 1 month for 
elective sigmoid colectomy, and in 6 this was performed 1-3 
months after the attack and was followed by an uncomplicated 
recovery All 6 were from the group that had had rectal tube 
deflation without laparotomy. 

The remaining patients (23) failed to return for elective 
resection. Six of these later had a second episode of volvulus of 
the sigmoid colon (26 1 per cent) during a 3-year pernod of 
follow-up. All reported in less than ! day and were all 
ripe d intubated via the sigmoidoscope with cure of the 
condition. 


Discussion 

The predilection of ene of the sigmoid colon for 
males is world-wide but the absolute absence of females 
from our series is attributed to the fact that workers 
leave their wives 1n their home province, and this also 
explains the poor cooking and the single meal. 

The findings in our patients suggest that we are 
probably dealing with two patterns of disease. The older 
northern Sudanese, who consume a diet like that of 
Western Europeans and come from a high 
socioeconomic group, suffer from constipation and 
have operative findings similar to those reported from 
Western Europe and the United States. In the younger 
western Sudanese the high residue diet may be an 
important factor, as the long, thick colon 1s unlikely to 
be hereditary (2). There was no mortality in this second 
group, which 1s probably due to a number of factors. 
The age and fitness of the patient were clearly 
advantageous, and the thick colon may well have made 
rectal intubation or operative treatment easier and 
safer. The high mortality—3 out of 4—in the northern 
Sudanese may have been partly due to their age, but all 
these patients also had gangrene of the sigmoid despite 
the similar length of history before admission. The small 
number of patients in the northern Sudanese group 
reflects the relative rarity of the condition in this group 
but also means that only limited conclusions can be 
drawn from these data. 

Two features in which our series differs from many in 
the North American and Western European literature 
are that there were no patients with mental disease and 
that faecal overloading of the sigmoid did not appear to 
be present in our patients. 

Parasitic infestation does not seem to predispose to 
volvulus of the sigmoid. Only 2 patients were found to 
have schistosoma ova in their faeces; colonic 
schistosomiasis is endemic among farmers in the 
Gezira. 

In a hospital where sigmoid volvulus is common, the 
condition is always kept in mind and hence diagnosed 
earlier. However, the management depends on the 
decision whether or not there is gangrene of the sigmoid. 
Rebound tenderness, long claimed as an important sign, 
was in our experience valueless. This is not surprising as 
any condition in which there is bowel inflammation or 
distension can lead to the clinician eliciting that sign. 
Clinical shock was accurate in the diagnosis of gangrene 


in all cases, whilst generalized abdominal ngidity and 
absence of bowel sounds were not absolutely reliable. 
The presence of blood in the rectum was of little value as 
it only occurred in 2 patients and in only | of these was 
gangrene of the sigmoid present. 

When the clinician was confident that the sigmoid was 
not gangrenous, passage of a rectal tube at 
sigmoidoscopy was usually successful (76 per cent) and 
if the patient reported within a day of the symptoms 
appearing it was 100 per cent successful. 
laparotomy has been undertaken and the bowel is 
viable, we do not consider that emergency resection is 
justifiable since the sigmoid colon is not prepared Our 
policy of operative untwisting of the volvulus: and 
a of a rectal tube had no mortality or morbidity. 

ubsequent, planned elective sigmoid colectomy carried 
no mortality, although 1n our experience patients were 
reluctant to undergo a second laparotomy. 
Nevertheless, the patients with a second attack of 
sigmoid volvulus reported within a day of the 
commencement of symptoms. 


hen: 
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The group with established gangrene of the sigmoid 
had a very high mortality no matter which of the 
standard operations to deal with this problem was 
undertaken. This pou highlights the 1mportance of 
early diagnosis and decompression in the management 
of sigmoid volvulus. Our experience with the diagnosis 
of gangrene from conventional symptoms and signs has ' 
led us to modify our diagnostic criteria. 
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Results following surgery for Hirschsprung's disease: a 
review of three operations with a reference to neorectal 


capacity 


OMAR KHAN AND HAROLD H. NIXON* 


SUMMARY 
The results of operations on a group of 62 patients from 
those operated for Hirschsprung’s disease in a 5-year- 
period have been assessed. The bowel function and 
control, also the physical development of the child, have 
been examined following operation by the Swenson, 
Duhamel and sutured Soave techniques. The best results 
were achieved by the Duhamel retrorectal pullthrough 
operation, although the differences were not great. 
Late deaths due to an unrecognized enterocolitis 
remain a problem. 


THERE are few reports in the surgical literature compar- 
ing the results of the three main types of operation for 
this congenital large bowel condition (1, 2). The clinical, 
functional and developmental results of patients oper- 
ated on by the transanal prolapse and resection tech- 
nique of Swenson (3), retrorectal pullthrough of 
Duhamel, Lester Martin modification (4) and the 
endorectal mucosal stripping operation of Soave (5) are 
compared (Fig. 1). 





Swenson type Original Duhamel 


Fig. 1. The operative procedures. 


The assessment of faecal continence is difficult in this 
relatively young age group. Several authors have 
attempted to determine factors in anal continence to 
give an objective evaluation by anorectal pressure 
studies and by radiological methods (6—9). 

Measurements of the resting pressure in the rectum 
and anal canal and the activity of the voluntary 
sphincter in response to neorectal distension have been 
made, including assessment of rectal capacity. 


Patients and methods 
From 1967 to 1972, 107 cases were operated upon for 
Hirschsprung's disease at this hospital in one unit: 62 children 





were reviewed at least 5 years following their operation—17 
girls and 45 boys. These cases were selected to fulfill the 
following criteria: investigated preoperatively by a barium 
enema, anorectal manometry and rectal biopsy; operated upon 
not less than 5 years before by the senior author (H H N.); 
continued to be reviewed here (15 were lost to follow-up) (Table 


The barium enema examination was performed on the 
unprepared bowel. This was diagnostic in 34 patents and 
suggestive of a low large bowel obstruction in 10 In the 
remaining 18 cases tbe X-ray appearances were not ici den 
including 7 patients who had the enema performed elsewhere 
Anorectal manometry was diagnostic in 33 cases. These tests 
were performed, without an anaesthetic, using apparatus 
described by Lawson and Nixon (10) and the interpretation 
was based on their criteria Ketamine anaesthesia in toddlers 
undergoing manometry would have improved these results just 
as further barium examinations may have increased their 
accuracy However, this seemed unnecessary since the diag- 
nosis was made on the Bodian submucosal biopsy. The 
histological specumens were examined by the normal haemat- 
oxylin and eosin staining techniques and also by the cholines- 
terase histochemical method of Karnovsky and Roots (11) 

When the diagnosis of Hirschsprung’s disease was confirmed 


Endorectal pulithrough 
(Simonsen, Soave, Nixon) 


every patient in this series had a preliminary loop colostomy, 
followed 1n due course by a definitive pullthrough procedure 
with colostomy cover. The colostomy was not closed until 
contrast studies of the distal gut showed sound healing, usually 
2 or 3 weeks later. 

Five years following operation the patients returned for their 
annual check-up, whereupon the clinical state, development 
and bowel control were recorded Anorectal manometry was 
performed to determine the activity of the gut and sphincters 
and to measure the capacity of the neorectum. 
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Fig. 2. Neorectal capacity and resting pressures (lines denote limits of accepted normal range). 
Table I: DETAILS OF 62 CASES OF HIRSCHSPRUNG'S DISEASE FOLLOWED FOR 5 YEARS AFTER 
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OPERATION 
Swenson Duhamel Soave 
1. No. of patients 2l 21 20 
2. Condition diagnosed at (age range) 2 mth-9 yr 2 mth-8 yr 2 mth-7 yr 
3. Average age at resection 9 mth 6 mth mth 
4. Diagnosis confirmed by. 
X-ray 
Positive 8 14 12 
Suggestive 3 3 4 
Not diagnostic 10 4 4 
Anorectal physiology 
Positive ll 10 12 
Suggestive 2 5 5 
Not diagnostic 7 5 3 
5. Length of resected gut 
Mean 12cm 10 cm 16-5 cm 
Range 5-29 cm 65-28 cm 10-24 cm 
6. Enterocolitis 10 7 3 
7. Late deaths from enterocolitis 3 2 I 
8. Immediate postoperative deaths 0 0 0 
9. Constipation 13 6 ] 
10 Obstructive symptoms 7 3 2 
11. Frequency of stoolin Every 3rd day Every day >] motion/day 
12. Fully potty trained 2 2l yr after op * 6 10 8 
13. GU problems 0 0 0 
14, Patients with residual problems 7 with soiling None 8 with loose motions 
15. Height/weight development (mean centile) 55/4 60/50 70/50 


* Others took longer 


Results (Table I) 
In this group of patients, 20 developed signs and 
symptoms of enterocolitis after surgery and unfortu- 
nately 6 died (one 8 years postoperatively) since their 
condition was not reco but treated elsewhere as 
gastroenteritis. None of these patients who died had 
evidence of residual Hirschsprung's disease clinically or 
at post-mortem examination. Enterocolitis may appear 
in the otherwise healthy child postoperatively. 

The clinical assessment of the resultant continence 
correlated with the radiological and manometric 
findings. 


There was a steady improvement in function and 
bowel control with the passage of time. The older 
children achieved a more satisfactory degree of control 
than the younger age group, but should the disease have 
been recognized only later in life, a persistent chronic 
constipation sometimes delayed development of normal 
function due to the secondary changes in the retained 
ganglionic bowel. Twenty four of the 56 infants 
achieved completely normal bowel control within 275 
years of the operation and according to their parents 
were ‘potty trained’ in this time, having good control 


438 O. Khan and H. H. Nixon 


over defaecation with knowledge of presence of stool in 
the rectum. 

These patients are amongst those noted in Fig. 2 
whose neorectal capacity and resting pressure in the 
anal canal were within our accepted normal range 
(rectal capacity 150—200 ml and resting pressure 
30—40 cmH;O). It will be seen that the rectal capacity 
and resting pressure varied considerably in all three 
groups of patients. 

Thirteen of the 19 patients available for review after 
the Duhamel procedure had a normal capacity neorec- 
tum with a normal consistency and control of bowel 
motions. 

With the Swenson procedure 11 of the 18 surviving 
patients had a larger capacity rectum. This appeared to 
be related to a chronic constipation secondary to a rectal 
inertia. The constipation responded to aperients and 
bowel training. , 

Eleven of the 19 patients who had a Soave procedure 
had a small capacity neorectum likely to be responsible 
for the frequent bowel motions. This frequency usually 
responded to loperamide. 

“Uncomplicated recovery also influenced continence, 
since the 3 children who developed pelvic sepsis had 
impaired bowel function and delayed achievement of 
the same degree of control. By covering the pullthrough 
procedure with a colostomy, the more serious compli- 
cations of anastomotic breakdown have been averted. 

Enuresis was not a problem in any of the patients, 
they all had full bladder control by the tune they were 
potty trained. 

e length of gut resected also appeared to influence 
bowel control as the greater the length of the resection 
the more fluid was the consistency of the bowel motion 
and the greater the incidence of soiling 

The average heights and weights of the 62 children 
show that these children were above the 50th percentile 
in height, but were below the 50th percentile in weight. 
None of these children had reached puberty. 


Discussion 

This is a survey of operations performed for 
Hirschsprung's disease in one unit at this hospital. 
There are many operations, and each has many vari- 
ations ın technique, but the most satisfying results 
achieved in this series followed the Duhamel operation, 
though the differences between the operations were 
marginal. The Duhamel is also the operation of choice 
for this condition in adults at St Mark's Hospital using 
the Lester Martin modification (2). 

Some of the operations have fallen into disrepute, 
especially in the hands of the inexperienced surgeon. To 
quote Swenson (12), 'If a well-trained surgeon may 
Observe the details of the operation and then persevere, 
good results may be obtained’. 

The Swenson procedure has been criticized for com- 
Penne not only of Vus i Ms and poor control 

ut problems associated with damage to the pelvic 
splanchnic nerves and to the genitourinary system, since 
to resect the aganglionic segment completely one has to 
perform a very low resection. However, no damage 1s 
caused to the pelvic splanchnic nerves by a correctly 
performed Swenson ae as shown by an earlier 
series from this hospital (13) Such complications are the 
result of incorrect dissection or of infection from 
anastomotic leakage in the absence of a protective 
colostomy. 


The Soave procedure has been criticized for rectal 
strictures. If the outer muscle cuff is devascularized this 
may occur but is avoidable by correct technique preserv- 
ing the superior rectal artery. The need for dilatations of 
the ‘anastomosis’ is avoided by substituting the suture 
technique for the original non-suture method (14, 15). 

In the Duhamel operation, the anterior half, although 
aganglionic, has sensation, while the posterior gan- 
glionic segment is peristaltic, which enables the patient 
to defaecate normally. This appears theoretically to bea 
more physiological operation. 

Diarrhoea may be of no significance but diarrhoea 
with abdominal distension indicates a visit to a doctor 
for investigation to exclude or abort an attack of 
enterocolitis. Enterocolitis may affect children who 
never had the condition before or after surgery: it can 
unexpectedly and suddenly appear several years after 
operation—in one instance in this series as long as 8 
years after a successful operation with normal health in 
the intervening years. 
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The clinical significance of invasion of veins by rectal 


cancer 


IAN C. TALBOT, SHEILA RITCHIE, MONICA H. LEIGHTON, ANTHONY O. HUGHES, 


H. J. R. BUSSEY AND BASIL C. MORSON* 


SUMMARY 

A histopathological study of 703 surgical specimens from 
patients with adenocarcinoma of the rectum revealed 
invasion of veins by primary growth in almost 52 per cent. 
Follow-up studies on the patients showed that the cor- 
rected 5-year survival rate was significantly worse and 
liver metastases developed more frequently when venous 
invasion was present. Invasion of extramural veins was 
particularly significant whereas spread confined to intra- 
mural veins was less important. Invasion of large (thick- 
walled) veins was of greater consequence than invasion of 
small (thin-walled) veins and spread into thick-walled 
extramural veins had the greatest adverse influence of all. 
Venous spread of tumour takes place in parallel with local 
- spread as measured by the Dukes’ stage but exerts an 
influence on prognosis independent of the Dukes' stage. 
Similarly, vein invasion parallels the number of lymph 
node metastases but appears to exert an independent 
influence on prognosis. Observation of venous spread 
provides a precise assessment of the likely behaviour of 
rectal carcinoma and supplements, but does not replace 
indices such as the Dukes’ stage or the number of lymph 
node metastases im routine use. The implications for 
surgical technique and management are discussed. 


THE high annual mortality in England and Wales from 
carcinoma of the rectum remains fairly constant at 124 
per milion population (1). Surgical removal of the 
rectum by either synchronous combined excision or 
anterior resection is the treatment of choice, depending 
on the site and size of the growth. The rationale for these 
operations is that the field of lymph drainage, including 
lymph nodes, should be excised along with the rectum 
(2-4). However, as Willis (5) pointed out in 1930, liver 
metastases occur as a result of invasion of the portal vein 
or its radicals. Various attempts have been made to 
identify invasion of rectal veins by carcinoma and some 
workers have tried to relate their findings to the 
development of liver and other distant metastases. 
Brown and Warren (6) were the first in this field and in a 
survey of 165 advanced and inoperable cases of rectal 
cancer they found invasion of rectal veins in 61 per cent. 
In an autopsy review they found that visceral metastases 
developed in two-thirds of cases 1n which there was 
venous invasion but in no case in which venous invasion 
was not seen. Subsequent workers have generally failed 
to confirm this high incidence of venous invasion and 
have pointed out (7, 8) that there was a preponderance 
of ‘advanced’ cases in the series of Brown and Warren 
(6). Griffiths et al. (9) attempted to relate venous 
invasion to tumour cell emboli by examining peripheral 
blood samples from patients with carcinoma of the 
rectum. They found carcinoma cells in the peripheral 
blood in 8 of 15 cases with histological evidence of 
venous invasion in the surgically excised specimens of 
rectum. They also detected circulating malignant cells in 
11 of 16 cases in which venous invasion was not 


observed, suggesting that invasion of veins may occur 
without being histologically demonstrable. 

An accurate appraisal of the presence and extent of 
invasion of rectal veins by carcinoma by histological 
examination of surgically excised specimens may there- 
fore be expected to Increase our understanding of the 
natural history of the disease. Furthermore, by es- 
tablishing the relationship between vein invasion and 
metastasis to the liver and other distant sites, as well as 
patient survival rates, a useful additional and alternative 
guide to the Dukes’ classification may be available for 
the counselling of individual patients or their relatives 
on prognosis. Such data could also provide a more 
accurate classification of cancer of the rectum for use in 
prospective trials of treatment. 


Patients and methods 
In 1960 two of us (HJR B and B.C.M.) began a deliberate 
prospective study of venous spread of rectal cancer in relation 
to prognosis. Surgically e ecimens of rectum were 
opened and fixed in formol saline. Blocks of tissue were then 
taken for histological processing from the centre of each 
tumour and also tangentially from several points around the 
periphery of the growth, with the aim of sampling veins as they 
emerged from the tumour. . 

The histological sections from 706 consecutive operation 
peces from patients operated on for cure of carcinoma of 

rectum between 1960 and 1966 were reviewed 1n 1975, 

giving particular attention to the presence and extent of any 
invasion of veins; invasion of veins outside the muscle of the 
rectal wall was classified as extramural venous spread, while 
invasion of veins in the submucosa or muscularis propria only 
was classified as intramural venous spread. The thickness of the 
wall of any invaded vein was also noted; veins with thick walls 
containing a well-developed smooth muscle layer were classi- 
fied as 'thick-walled' whereas veins which were more 
sinusoidal in nature, with thin walls containing little or no 
smooth muscle, were classified as ‘thin-walled’. Only when 
there was clear-cut evidence of invasion of a vein by tumour 
was venous spread accepted. When there was possible, doubt- 
ful or no evidence of venous spread, venous invasion was 
considered to be ‘not demonstrated’. Various stains for elastic 
tissue were used to aid in the identification of vein walls but 
these were rarely found to be helpful, as recutting the paraffin 
blocks yielded sections that differed from the originals. The 
rectal wall was also found to contain a large amount of 
background fibre with staining characteristics of elastic which 
limited the usefulness of these stains. The Dukes’ stage and the 
number of lymph nodes that contained metastases were also 
recorded ın each case. 

The histological review was carried out without knowledge 
of the clinical history of the patients Clinical data were 
retrieved independently of the histological study on each of the 
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Table I: INCIDENCE OF VENOUS INVASION IN 
OPERATION SPECIMENS OF RECTAL CANCER 


Venous invasion No. Yo 
Not demonstrated 338 48:1 
Present 365 51:9 
Intramural lt 15:8 
Extramural 254 36:1 
Total 703 100 


Table Il: DUKES’ STAGE AND VENOUS INVASION 
OF CARCINOMA OF THE RECTUM 


Venous invasion 


Intramural Extramural 

Dukes’ stage Present only only 
A 19 18 1 

(n — 95) (20) (95) (5) 
124 37 87 

(n — 264) (47) (30) (70) 
221 55 166 

(n = 343) (64) (25) (75) 


Figures in brackets are percentages. 


Table IH: LIVER METASTASES DEVELOPING IN 
PATIENTS TREATED FOR RECTAL CANCER: 
INFLUENCE OF VENOUS INVASION 


No. with 
Venous invasion Total hepatic metastases % 
Not demonstrated 338 48 14-2 
Present 
Intramural 111 26 234 
Extramural 254 102 40 2 
All cases 703 176 25-0 
Table IV: TYPE OF EXTRAMURAL VENOUS 
SPREAD AND LIVER METASTASES 
Invaded No. with 
extramural hepatic 
veins Total metastases % 
Thin-walled 161 49 30-4 
Thick-walled 93 53 57-0 


706 patients. This was available for almost all the patients in 
the series although further information about the postopera- 
tive progress of 50 patients had to be obtained by writing to 
staff at other hospitals and to general practitioners. The fate of 
1] patients was ascertained by examuning copies of death 
certificates obtained from the of Population Censuses 
and Surveys, Kingsway, London. 

Because of the large volume of histological and clinical data 
the information was transferred on to computer punch cards 
for analysis Analyses were carried out using the Statistical 
Package for Social Sciences (SPSS) (10) rogramme 
allowed cross-tabulations ae the pattern of behaviour 
and 5-year survival rates to be performed between groups 
according to the extent and type of venous spread, the Dukes’ 
classification and the number of lymph node metastases. In 
order to eliminate bias due to deaths directly resulting from 
operation, patients who died within 4 weeks of surgery were 
excluded from the 5-year survival analyses For each of the 
separate groups for which 5-year survival figures were ex- 
amined the average age of the patients in that group and their 
life expectancy (Po) as a fraction of 1, were also obtained at 


printout The crude 5-year survival rate was then divided by Po 
to obtain the corrected 5-year survival rate Corrected survival 
rates were used throughout this study, because this allows 
comparison between groups of elderly patients and between 
our results and those of other previous series. The statistical 
significance of results was assessed using the 7^ test. 


Results 

The fact of survival or death was firmly established in 
703 of the 706 cases in the series and the patients with 
incomplete follow-up information were excluded from 
further analysis. At the time of the survey 420 patients 
had died and 283 were known to be alive. Of the patients 
who died the cause of death was confirmed by autopsy 
in only 34 cases, but liver metastases were found at 
initial operation or at subsequent laparotomy in 88 
cases. Liver metastases were assumed in 53 patients who 
had a clinically enlarged knobbly liver and in a further 
13 patients with a history of weight loss with jaundice 
before death In only 12 cases were death certificate 
statements relied on when documenting liver 
metastases. 


Incidence of venous invasion 

Evidence of invasion of rectal veins by tumour was 
found in 365 of the 703 cases fully studied and, as Table I 
i in over two-thirds of these extramural veins were 
involved. 


Venous invasion and Dukes' staging 

The incidence of venous invasion increased with the 
Dukes’ stage; 20 per cent in stage A, 47 per cent in stage 
B and 64 per cent in stage C (Table IT). Gf the 19 stage A 
lesions in which venous spread was demonstrated only | 
(5 per cent) involved extramural veins. In contrast, when 
tumour had breached the bowel wall the incidence of 
extramural venous invasion was higher and was not 
influenced by lymph node status (70 per cent and 75 per 
cent for stages B and C respectively 


Venous invasion and liver metastases 

The overall incidence of hepatic metastases at death was 
25 per cent (Table IIT). Patients in whom venous 
invasion was not demonstrated had a low incidence of 
liver metastases when compared with those in whom 
venous invasion had occurred (14 per cent and 35 per 
cent respectively, P « 0-001). In the latter group hepatic 
metastases were less common when venous invasion was 
confined to the rectal wall (intramural) compared with 
cases 1n which extramural venous spread had occurred 
(23 per cent and 40 per cent respectively). Liver 
metastases developed in 57 per cent of cases in which 
thick-walled extramural veins were invaded over twice 
as frequently as when only thin-walled extramural veins 
were involved (Table IV, P <0-001). 


Survival analyses 

The overall corrected 5-year survival rate of the 684 
patients who survived the immediate postoperative 
period of 4 weeks was 57 per cent (Table V). When 
venous invasion was not demonstrated the corrected 5- 
year survival rate was 73 per cent. The survival rate 
when venous invasion was confined to the bowel wall 
(66 per cent) did not differ significantly from when 
venous invasion was not demonstrated (0-2 « P « 0-5), 
but when extramural venous invasion was present the 
corrected 5-ycar survival rate was halved to 33 per cent 
(P « 0-001). 


When invaded extramural veins were thick-walled 
vessels the corrected 5-year survival rate was only 19 per 
cent, less than half that when thin-walled extramural 
veins were involved (Table VI) (P « 0-005). 

Table VII shows the combined effect of venous 
invasion and the Dukes’ classtfication on the corrected 
survival rate. Venous invasion had no significant effect 
on survival within the stage A category, but the presence 
of extramural venous spread is associated with a 
reduced survival rate in cases with B- and C-stage 
growths. This effect is particularly marked among the 
stage C cases; the survival rate in these cases when thick- 
wailed extramural veins were invaded was only 8 per 
cent, and even when extramural venous invasion 1n- 
volved only thin-walled vessels the survival rate 1s 
halved compared with when venous invasion was not 
demonstrated, 

For cases with Dukes’ stage C tumours the corrected 
5-year survival rate when less than four lymph node 
metastases were present is 43 per cent (Table VIII). 
Within this group of cases with few ph node deposits 
the 5-year survival rate was considerably higher (59 per 
cent) when venous invasion was not demonstrated than 
when either intramural or extramural venous spread 
was present and, again, the lowest corrected survival 
rate of 30 per cent is related to the presence of growth in 
extramural veins. The corrected 5-year survival rate of 
cases with four or more lymph node metastases was 17 
per cent and, within this group, when there was 
extramural venous spread, the survival rate was only 8 
per cent. 


Discussion 

The observation of venous invasion 1n 51:9 per cent of 
cases of carcinoma of the rectum is a rather higher 
incidence than previously reported, with the exception 
of the series of Brown and Warren (6) and Moore and 
Sako (11). Our methodology was designed to increase 
the detection rate of venous spread, but the techniques 
involved are relatively simple and with a modicum of 
care such results should be easily reproducible. 

The results indicate that there 1s a significantly lower 
survival rate when venous invasion 1s observed. This is 
evidently because tumour dissemination by the blood- 
stream is a consequence of venous invasion; liver 
metastases developed over twice as frequently in 
- patients with venous invasion as in those in whom it was 
not demonstrated. Spread into extramural veins has a 
more pronounced effect on liver metastasis formation 
and survival rate than invasion of intramural veins only; 
the difference between intramural venous invasion and 


Invasion of veins by rectal cancer 441 


no demonstrable venous invasion with regard to liver 
metastases and to 5-year survival is not statistically 
significant. 

Spread of tumour into veins 1s of more consequence 
when the vessels involved are large (i.e. thick-walled). 


Table V: SURVIVAL RATE OF PATIENTS WITH 
RECTAL CANCER: INFLUENCE OF VENOUS 
INVASION 


Venous invasion 


Not Present 

demonstrated In Ex Total 
Operation 328 108 248 684 
survivors* 
5-year 206 61 69 336 
SUTVIVOTS 
Corrected 73 66 33 57 
5-year survival 
rate (%) 


* Nineteen patients who died within 4 weeks of surgery were 


excluded from the 5-year survival analysis. 
In., Intramural; Ex., extramural 


Table VI: TYPE OF EXTRAMURAL VENOUS 
SPREAD AND SURVIVAL RATE 


Corrected 
5-year 
Invaded survival 
extramural Operation 5-year rate 
veins SUIVIVOTS survivors (%) 
Thin-walled 157 54 41 


Thick-walled 91 15 19 


Table VII: VENOUS INVASION, DUKES’ STAGE 
AND SURVIVAL RATE . 
Dukes’ stage and corrected 
5-year survival rate 


(%) 
Venous invasion A B C 
Not demonstrated 96 86 46 
Present 
Intramural 102 85 40 
Extramural 
Thin-walled — 68 23 
Thick-walled 0 52 
Total 96 78 3l 


* One case only 


Table VII: NUMBER OF LYMPH NODE METASTASES AND VENOUS SPREAD AND SURVIVAL RATE 


Corrected 5-year 


Operation No. of 5-year survival rate 

Extent survivors SurviVOrs (%) P 
1—3 lymph node metastases 
Not demonstrated * 76 39 59 0-:05<P<0-1 (v b) 
Intramural? r 34 1] 37 02«P «0:5 (v c) 
Extramural* 71 18 30 P «0-001 (v. a) 
Total? 18] 68 43 
4+ lymph node metastases 
Not demonstrated‘ 42 9 24 P «0-02 (v. g) 
Intramural! 18 7 42 0-1<P<0-2 (v. e) 
Extramural’ 87 6 8 P <0 001 (v. f) 
Total 147 22 17 P «0 001 (v. d) 
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When such invaded thick-walled veins lie outside the 
rectal wall there is a particularly poor prognosis. 

The correlation of extent of venous spread and the 
Dukes' stage suggests that local spread proceeds in 
parallel with venous spread, but, as Table VII shows, 
venous spread exerts an influence on prognosis 1n- 
dependent of the Dukes' stage. 

Both the Dukes' classification and the rather more 
precise assessment of the number of lymph node 
metastases measure the degree of advancement of a 
tumour at the time of operation and do not indicate 
directly the way in which a tumour may have already 
disseminated. The results of this study provide such an 
indication by demonstrating that venous spread of 
rectal cancer is directly related to the development of 
liver metastases. This and the frequency with which we 
have detected venous invasion may carry implications 
for malignant tumours in general. Baum (12) has put 
forward a convincing case that breast cancer 1s usually a 
‘systemic’ disease, that at the time of diagnosis blood- 
borne metastases have already occurred and that the 
appearance of deposits in axillary lymph nodes is likely 
to be a ‘late’ feature or an unfavourable index of 
tumour/host balance. An analogous situation probably 
exists in rectal cancer. For 80 years since Stiles (13) there 
has been a general and perhaps undue emphasis on the 
importance of lymphatic spread of tumours, almost to 
the exclusion of consideration of the role of venous 
spread. Our results clearly demonstrate that the spread 
of cancer of the rectum into veins 1s of the greatest 
importance in the natural history of the disease, possibly 
more important than lymphatic spread. 

Although the Dukes' staging is a remarkably con- 

"ue index of prognosis, for a minimal amount of 

attention to histological detail its usefulness can be 
still further increased. By superimposing on the Dukes' 
classification an evaluation of venous invasion those 
patients most likely to succumb from disseminated 
disease can now be identified; invasion of extramural 
veins significantly reduces the 5-year survival rate of 
stage B and C cases, and when thick-walled extramural 
veins are involved the prognosis 1s particularly poor. 
Fortunately, these are the patterns of venous spread 
that are most easily observed by the pathologist. We 
therefore recommend routine subdivision of the Dukes' 
staging according to the extent of venous spread and the 
size of veins involved, in such a way as that shown in 
Table VII, and consider that this should be within the 
ability of any department of histopathology. 
monstration of the importance of venous spread 
carries implications for areal technique in the treat- 
ment of rectal cancer and provides a rational basis for 
early ligation of the superior haemorrhoidal vein, as 
advocated by Moynihan (14) or, in the case of tumours 
of the colon, the ‘no-touch’ technique of Turnbull et al. 
(15). Hawley (16) has cast some doubt on the need to 
adhere rigidly to the Turnbull ‘no-touch’ method but 
agrees that there are good theoretical grounds for 
ale he out early ligation of the vascular pedicle. Our 
results lend weight to the theoretical considerations by 
showing that veins are invaded by tumour in over 50 per 
cent of cases of rectal cancer and malignant emboli are 
likely to be released by operative manipulation in these 
cases. 

An alternative approach to the problem of blood- 
borne metastases is the use of adjuvant chemotherapy 
(17). Preliminary results of postoperative perfusion of 


S 


the liver with fluorouracil have been promising (18). A 
rational basis is now provided for such a line of 
treatment and patients who are most likely to develop 
distant metastases, and who might therefore be suitable 
candidates for chemotherapy, can now be identified 
with more accuracy. However, more comprehensive 
clinical trials are needed to establish the efficacy of such 
therapy By taking account both of the Dukes' stage and 
of venous invasion rectal cancer can now be classified 
with greater precision and the significance of the results 
of such a trial increased 
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The appearance of endotoxin following urethral 


instrumentation 


A. J. W. SIM AND A. CHRISTINE McCARTNEY* 


Y 

The Limulus amoebocyte lysate test was used to detect the 
presence of endotoxin m the venous blood of 10 patients" 
fllowing urethral instrumentation. The test was negative 
in all patients before instrumentation, became positive in 9 
immediately after instrumentation and in 1 30 min after 
instrumentation. In 6 patients endotoxin reappeared 
between 1-5 h and 4-5 h after instrumentation. All blood 
samples, cultured aerobically and anaerobically, were 
sterile. Escherichia coli were cultured from one midstream 
specimen is urine and from one urethral swab in the same 
patient t before instrumentation. There were no 
significant changes in either pulse rate or axillary tem- 
perature following instrumentation. 


SURGEONS performing urethral instrumentation have 
for a long time recognized the existence of a pheno- 
menon known as catheter fever. This usually consists of 
a solitary rigor, with an increased pulse rate and 
elevated temperature occurring a few hours after in- 
strumentation of the urethra. Bacteraemia following 
instrumentation has been reported by a number of 
workers (1). However, this is not always associated with 
catheter fever and in those patients who have catheter 
fever, positive blood cultures are not n y co- 
incident with the clinical picture (2). 

In a'preliminary study to investigate further the 
aetiology of catheter fever we have used the Limulus 
amagebocyte lysate test for endotoxin. This test, de- 
scribed-by Levin et al. (3), makes use of a lysate prepared 
from the amoebocytes from the blood of the horseshoe 
crab Limulus polyphemus. 


Patients-and methods 
Informed consent was obtained from 10 patients about to 
undergo-urethral instrumentation. Seven were male and 3 
female; the mean age was 72 Details of the procedures 
performed are shown in Table I Anaesthesia consisted of 
intravenous Althesin supplemented with nitrous oxide In the | 
case of longer duration halothane was administered. A non- 
antiseptic‘lubricating jelly KY was used for the cystoscopies, 
lignocaine-gel was used for lubricating the urethral dilators. 
Prior to instrumentation the patients were at rest for a 
minimum period of 1 h. After skin cleansing with 2 per cent 
a iodine in alcohol 15 ml venous blood samples were taken 
rom an antecubital vein using a sterile pyrogen-free syringe 
and needle. Samples were taken before instrumentation, im- 
mediately after, 30 min after and then hourly until 5 5 h after 
instrumentation. Aliquots of 5 ml were inoculated aseptically 
into both aerebié and anaerobic blood culture bottles. The 
bottles were-incubated at 37 °C and subcultures were made 
after incubation for 24 h, 48 h and 1 week. The third 5-ml 
aliquot wasanjected into a sterile pyrogen-free tube containing 
200 units of-heparin for the endotoxin assay. 
The used in the test was pyrogen-free (4). The 
lood was centrifuged at 500 g to pm PEE 
rich plasma. Then I ml of plasma was extracted wi eT 
volute of chloroform by mixin an a vortex mixer ia th 
emulsion-was centrifuged at 110 0g and the nuddle aqueous 
layer removed and incubated at 37 °C for 10 min to Ale cade 
the excess-chloroform. Of this extracted plasma, 0 1 ml was 
added to 0.I-ml of Limulus amoebocyte lysate (Haemachem 


- 


Table I: INSTRUMENTATION DETAILS 


Duration 
No. Procedure (mm) 
5 ‘Check cystoscopies' 1-2 
l Urethral dilatation 5 
l Bladder biopsy 6 
2 Bladder diathermy 8 
I Removal of stone from ureterocoele 46 


Inc., St Louis, Missouri) and incubated at 37 °C for 4h The 
tube was examined for gel formation and if there was no sign of 
gelation after this time the tube was incubated at room 
temperature for a further 16h and then re-examined The 
Lain of a gel indicates the presence of endotoxin in the 
pne sample. Standard E. coli 026 : B6 endotoxin (Difco 

boratories, Detroit, Michigan), when added to normal 
plasma, consistently gave a strong positive gel (+ ++) at 
concentrations of 5 ng/ml and above, a positive gel (+ +) at 
1-2 ng/ml and a weak positive gel (+) at 0 1 ng/ml. 

Before instrumentation midstream specimens of urine were 
taken for culture from all patients and urethral swabs were 
taken from 8. The radial artery pulse rate and the axillary 
temperature were recorded using a standard technique by one 
investigator at the time of blood sampling 


Results — 

All blood cultures were sterile Nine of the midstream 
specimens of urine were sterile; E. coli were isolated 
from 1. Seven of the urethral swabs were sterile; E. coli 
were isolated fróm 1. The 2 positive cultures were 
obtained from the same patient. 

The mean pulse rate was 74 - 8/min and the axillary 
temperature was 35:8 +0-4 °C. There was no significant 
change in either value after instrumentation. 

pre-instrumentation Limulus tests were negative 
(Fig. 1). Immediately after instrumentation the Limulus 
test was positive in 9 out of 10 patients. The Limulus test 
was positive in the tenth patient 30 min after instrumen- 
tation. At 2-5 h after instrumentation all patients except 
] had a negative Limulus test. 
The Limulus test results of 4 patients are shown in 
rig. 2. All had negative results prior to instrumentation 
owed by a positive test after instrumentation (3 
SA immediately and 1 patient 30 min later). Once 
the Limulus test became negative again in these patients 
it remained so for the rest of the study. The other 6 
patients (Fig. 3) showed a different pattern; all had 
negative tests prior to instrumentation followed by a 
positive test immediately after the instrumentation. The 
Subsequent negative results were followed by at least 
one more positive test, occurring between 1:5 h and 
4:5 h after instrumentation. 
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Fig. 1. Combined Limulus test results from 10 patients: 
+++, strong positive gel; ++, positive gel; +, weak 
positive gel 


5:5 Time (h) 





Fig. 3. Individual Limulus test results from re who developed a secondary 
; t; horizontal axis, sample number. D, 
Bladder diathermy; CC, check cyto eon , U, removal of stone from ureterocoele; B, 
coli cultured from midstream specimen of urine and 


endotoxaemia. Vertical axis, Limulus test r 


bladder biopsy * Patient with 
from urethral swab 


Discussion 
This study presents data from 10 patients with positive 
Limulus tests following urethral instrumentation. In 
only 1 of these patients was it possible to demonstrate 
the presence of Gram-negative bacteria in urine or 
urethral swabs. The specificity of the Limulus test has 
in the past been questioned (5, 6) and positive results 
have been obtained without any obvious source of 
Gram-negative sepsis (7). We are unable, however, to 
suggest any agent other than endotoxin which would 
give such a consistent pattern of Limulus test results. 
In related unpublished studies from this laboratory 
we have demonstrated that (a) 8 out of 9 sterile urine 
specimens were Limulus test positive, (6) the water used 
for washing instruments was Limulus test positive both 
before and after the instruments were immersed and (c) 
Althesin is Limulus test negative. None of these studies 
was Carried out in the patients reported in the present 
study. Hence it is possible that the circulating endotoxin 
that appeared after instrumentation may have orig- 
inated from either the urine or the instrument. 
Endotoxin was present in the bloodstream of all 
atients after instrumentation and subsequently ail 
me Limulus test negative; however, in 6 patients 
endotoxin reappeared in the bloodstream This un- 
expected reappearance of endotoxin is difficult to ex- 
plain since there were no differences in sex distribution, 
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re. 2. Individual] Limulus test results from 4 
did not develop a secondary endotoxaemia. 





atients who 
ertical axis, 


Limulus test result, honzontal axis, sample number. Dil, 
Urethral dilatation, D, bladder diathermy; CC, check 
Cystoscopy 


length or difficulty of procedure or number of previous 
instrumentations between those patients where endo- 
toxin reappeared and those where it did not. Caridis 
et al. (8) found that injecting rabbits with endotoxin 
caused further endotoxin from the intestinal lumen to be 
released into the bloodstream. These authors postulated 
that this was due to a direct effect of the injected 
endotoxin on the peres uy of the gut wall. Further 
work from Fine's laboratory (9, 10) implicated the gut 
as a major source of endotoxin which can be released 
into the circulation without a concomitant bacteraemia. 
In the light of these findings it is possible that the 
endotoxin which reappeared in this study was of 
intestinal origin and that it was released into the 
bloodstream because of a direct effect on the gut wall 
permeability of the endotoxin present after 
instrumentation. : 

It must be emphasized that none of the patients 
developed a classic catheter fever. Despite the strongly 
positive Limulus test results we were unable to demon- 
strate any significant alterations in either pulse rate 
or axillary temperature. It appears that circulating 
endotoxin in the bloodstreams of relatively fit human 
subjects can be tolerated without clinical effect. This 
does not necessarily mean that the same situation 
pertains in the severely stressed clinically ill patient. It 
would seem reasonable that caution be exercised in 


correlating clinical effects with positive Limulus test 
results, particularly in any further investigation into the 
aetiology of catheter fever. 

In conclusion, we have shown that urethral in- 
strumentation is associated with the appearance of 
endotoxin in the bloodstream and that in a proportion 
of patients there is a secondary endotoxaemia at a time 
when catheter fever is often seen. This endotoxaemia 
can occur in the absence of any demonstrable organisms 
in the blood and is without any obvious clinical effects. 
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Hemiagenesis of the thyroid gland 
W. P. GREENING, S. K. SARKER AND M. P. OSBORNE* 


SUMMARY 

Three cases of hemiagenesis of the thyroid gland are 
reported and the literature reviewed. It is emphasized that 
this rare congenital anomaly is seldom diagnosed except 
by thyroid scanning or at surgery. If the clinician is aware 
of it, the diagnosis presents little difficulty and an un- 
necessary operation may be avoided. All our cases were 
discovered as a result of an associated thyroid disorder. In 
2 cases there was an adenoma and in 1 a papillary 
adenocarcinoma. 


THE total number of cases of thyroid hemiagenesis 
reported is uncertain but the figure would seem to be 
fewer than 30. Thyroid hemiagenesis was first recog- 
nized in 1895 by Marshall (1) while studying develop- 
mental abnormalities of the thyroid gland. The first 
clinical description of unilateral agenesis with nodular 
goitre of the contralateral lobe has been attributed to 
Lazarus (2). Since then, apart from a few sporadic case 
reports, the majority of cases have been described by 
Hamburger and Hamburger (3), Harada et al. (4) and 
Burman et al. (5). In view of the rarity of the condition, 3 
further cases of hemiagenesis are reported here. 


Case reports 
Case 1: Mr H. H., aged 47. presented with an asymptomatic 
swelling in the right side of the neck which had remained 


unchanged over the past 20 years. There was no evidence of 


thyrotoxicosis or pressure symptoms. On physical examination 
the right lobe of the thyroid gland was found to be enlarged by 
a solitary mass measuring 8 x 5 cm (Fig. 1). It was firm in 
consistence, moved on swallowing and the lower limit was 
partly retroclavicular. The isthmus and the left lobe of the 
thyroid gland could not be palpated. There were no palpable 
lymph nodes on either side of the neck. 

A chest radiograph was normal. A soft tissue film of the 
thoracic inlet showed some deviation of the trachea to the left. 
A !?![ thyroid scan showed homogeneous uptake confined to 
the right lobe with absence of uptake on the left. Neck 
exploration by a standard thyroid approach confirmed that the 
right lobe was replaced by a firm spherical encapsulated mass 
(Fig. 2). The left lobe with isthmus and the pyramidal lobe were 
absent and no parathyroid glands could be found. The 
adenomatous mass was removed leaving a strip of thyroid 
tissue posteriorly. On histology the lesion was a benign 
follicular adenoma. 

Case 2: Mr F. T., aged 52, presented with a cough, haemo- 
ptysis, chest pain and shortness of breath of 6 years' duration. 
He gave a history of pleurisy and pneumonia but had no 
symptoms attributable to thyroid dysfunction. On exami- 
nation, there was a solitary mass measuring 6 x 4 cm in the 
right side of the neck. It was firm in consistence and slightly 


tender. The trachea was shifted to the left and the lower limit of 


the mass was partly retrosternal. There was no cervical lymph 
node enlargement. 

A chest radiograph was normal and tomography of the 
thoracic inlet confirmed the presence of calcification in a 
paratracheal mass with deviation of the trachea to the left. ! ?!] 
uptake was 36 per cent at the end of 24 h and the scintiscan 
revealed diffuse uptake confined to the right lobe with a total 
absence of uptake in the left lobe area (Fig. 3). 

Exploration of the neck confirmed the presence of a mass in 
an enlarged right lobe of the thyroid glaad, which was partly 





Fig. l. A mass in the right lobe of the thyroid gland with 
deviation of trachea to the left (Case 1). 


retrosternal and deviated the trachea to the left. The isthmus 
and the left lobe were absent. The adjacent thyroid parenchyma 
surrounding the mass looked healthy and since it represented 
the only functioning tissue, a conservative resection of the mass 
to relieve pressure on the trachea was performed. Histology 
showed features of haemorrhage into a degenerative thyroid 
adenoma. 

Case 3: Miss B. D., aged 51, presented with a painless visible 
lump in the right side of the neck of 9 months' duration. She 
gave no past history of thyroid dysfunction. Physical exami- 
nation revealed a firm nodular mass measuring 7x4cm 
moving freely on swallowing and confined to the right lobe of 
the thyroid gland. There were no palpable cervical lymph 
nodes. Surgical exploration confirmed the presence of a large 
nodule in the lower pole of the right lobe. The isthmus and left 
lobe were absent. Resection enucleaiion of the nodule was 
carried out and the histology showed a well-differentiated 
papillary carcinoma in a colloid nodular goitre. 


Discussion 

Congenital anomalies of the thyroid gland are rare. 
They are known to occur from failure of development or 
abnormal descent of the gland. The latter contributes to 
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Fig. 2. Operative findings showing an adenoma in the right 
lobe, the isthmus and left lobe of the thyroid gland being 
absent (Case 1). 


abnormalities such as lingual, thyroglossal, cervical or 
intrathoracic ectopia and accessory thyroid nodules. 
Failure of development of one lobe leading to unilateral 
aplasia is the rarest anomaly. The cause of unilateral 
agenesis of the thyroid gland is not known but it is 
believed that the defect may arise from failure of the 
original anlage to become bilobed and spread out 
laterally to both «ides. The contribution of the ventral 
component of the fourth pharyngeal pouches to the 
developing thyroid gland is not certain but apart from 
contributing to the thyroid gland, it may lead to the 
development of ectopic thyroid tissue in the neck and 
differentiate into thymic tissue (6). 

Agenesis may be total, unilateral or isthmic (7). In our 
3 cases the agenesis was found to be combined unilateral 
and isthmic. The incidence of unilateral agenesis is not 
definitely known. In a series of 708 patients who had 
thyroid scans, unilateral agenesis was found to be 
present in 0-98 per cent of cases (8). Agenesis of the left 
lobe and its frequency in the female sex has been 
reported by most of the authors. Our experience is 
consistent with the former predominance but not the 
latter as 2 of the 3 cases occurred in male patients. 
Hemiagenesis itself does not produce symptoms until 
the functioning lobe becomes the site of some patho- 
logical lesion and most cases are discovered while 
vestigating this disorder. 

In the present series the provisional diagnosis of the 
unilateral neck mass was a solitary nodule within the 
gland. Hemiagenesis of the opposite iobe was not 
suspected until the thyroid scan and finally surgery 
made the diagnosis. On clinical examination alone it is 
difficult to diagnose unilateral aplasia since a normal 
thyroid lobe often cannot be palpated. However, when 
the isthmus and a lobe are both absent, two physical 
signs may be of help; the rings of the trachea are easily 
palpable, and the edge of the sternomastoid muscle on 
the affected side is much nearer the midline and overlies 
the trachea instead of being separated from it (Fig. 1). 
The definitive diagnosis depends on thyroid scanning, 
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Fig. 3. '°'I thyroid scintiscan showing unilateral uptake Dy 
the right lobe of the thyroid gland with no uptake in the 
region of the isthmus and left lobe (Case 2). 


but even then the diagnosis of an agenetic lobe with no 
uptake on the affected side may be mistaken for a 
unilateral cold area produced by an overactive solitary 
autonomous nodule unless a scan with TSH stimulation 
is carried out. In congenital hemiagenesis the scintiscan 
with TSH stimulation will show total absence of uptake 
in an entire lobe whereas in other instances suppressed 
functional activity will reappear. 

The associated disorders of the solitary lobe of the 
thyroid are hyperthyroidism, adenomatous goitre and 
adenocarcinoma. Of the 24 published cases of this 
anomaly, 6 occurred in association with adenomatous 
goitre and adenocarcinoma (5). The remaining cases 
were euthyroid and symptomless and were diagnosed as 
an incidental finding on thyroid scan studies (3, 8— 10). 

It can be concluded that unilateral agenesis is usually 
asymptomatic and unlike complete agenesis is not 
associated with hypothyroidism apart from a solitary 
case reported in the literature (5). There is no indication 
for surgical intervention unless there is a palpable mass 
in the lobe which may have to be removed for histology 
to establish the diagnosis. 
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Pseudomyxomatous cyst of the peritoneum following appendicitis 


MARTIN RANDALL 


J. F. T., male, age 71, wasadmittedto Nelson Hospital, Merton, 
on 25 May 1927. The complaint was of general weakness and 
great abdominal enlargement, with intolerable discomfort and 
distress. 

HisrORY.—About three years ago patient had an illness, 
with abdominal pain of fairly acute onset for which no cause 
could be found. He was not gravely ill, but since then 
his abdomen has gradually enlarged. During these three years 
he has been an invalid, spending his time in house or garden, 
and much of it in bed. His appetite has been fair, and bowels 
regular. 

ON ADMISSION.-—-Patient is pale and listless. He walks slowly 
and with difficulty, but can stand upright. There is no obvious 
difficulty in breathing. No sign of disease is found in mouth, 
lungs, or heart, and the urine is normal. There is no edema of 
legs. Pulse 76; respiration 22; temperature 97:6". 

The abdomen is enormously and uniformly enlarged. The 
skin is not shiny, noris the tension very great. Theenlargement is 
such as to cause a direct forward projection of about three 
inches from the costal margin-—the lower ribs being widely 
opened out. The whole abdomen is dull, and no resonance can 
be detected, even in the flanks. A fluid thrill is everywhere 
perceptible, but it is a somewhat sluggish thrill. Nothing could 
be felt on rectal examination beyond a general fullness of the 
pelvic cavity. An exploratory puncture made in the middle line 
below the umbilicus with a large abdominal trocar, only 
succeeded in obtaining a little gelatinous fluid, too thick for any 
considerable quantity to run through the trocar. 

No diagnosis had hitherto been made, and this brought us no 


nearer one. At this stage Mr Wilfred Trotter was kind enough 
to see the patient. He made a diagnosis of a myxomatous cyst 
originating from the appendix, and advised an exploratory 
operation. 

OPERATION.-—This was undertaken by me, on 31 May 1927, 
with the help of Mr C. M. Brophy. A right paramedian incision 
with centre opposite the umbilicus was used. The cyst wall and 
peritoneum could not be differentiated, and a huge cavity was 
opened, full of thick stringy mucoid material, which did not run 
out freely, but had to be squeezed out. There wereabout 40 pints 
of the material. No bowels or viscera of any kind could be felt in 
the cavity, which proved to be that of a huge cyst. The patient 
was very far from well, so it was judged impossible to remove 
the cyst and it was closed, drainage appearing to offer no 
reasonable ground for hope. The patient graduallv sank, and 
died on June 5. 

Post-MORTEM.-~-An abdominal examination revealed the 
presence of a huge cyst, with a thick tough wall, the inside of 
which was almost black in colour. It extended to every recess of 
the abdomen and right down between the bladder and the 
rectum. Its connections with the surrounding structures were 
very intimate, and much force had to be used to remove it: it 
would have been quite impossible to remove it at the operation 
without a fatal issue on the table. The point of origin appeared 
to be in the neighbourhood of the caecum; the specimen was 
sent to Mr C. C. Choyce for investigation. 


Br. J. Surg. 1928-29; 16: 67-8. 
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and produces 
a better specimen 


Tru-cut saves time-valuable theatre time- 
because, with Tru-cut, many routine biopsies 
can be performed in Out Patients or on the 
ward. Tru-cut minimizes patient trauma 
because the cutting edges of the needle are 
designed to detach the tissue sample cleanly, 
without tearing or twisting. And, because 
Tru-cut needles are disposable, you always 
work with a keen, new one. 


Good, sharp cutting edges are also the key 
to good, undamaged specimens, which exhibit 
cellular structure without distortion, and so 
assist positive diagnosis. 


Tru-cut Biopsy Needles are made in three 
cannula lengths: 75mm (3^), 114mm (4'/2^), and 
152mm (6"). Each size has a 20mm specimen 
notch. Tru-cut needles are supplied ready 
sterilized in individual peel packs. 

Further information is available on request. 
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Short notes and case reports 


Redivac introducer holder 
R. J. EVANS* 


FoR some time there has been no satisfactory holder 
available for the Redivac suction drain introducer. 
Surgeons have struggled with artery forceps or needle 
holders causing damage to instruments and frustration 
to themselves. 

The forceps illustrated (Figs. 1, 2) have been designed 
to overcome these difficulties and to allow easy and 
atraumatic insertion of the Redivac introducer through 
even the toughest tissues. 

The holder is a right-angled ratchet clamp with a 





Br. J. Surg. Vol. 67 (1980) 449 Printed in Great Britain 





Fig. 2. 


double grooved inner jaw designed so as to permit the 
Redivac introducer to be firmly gripped either horizont- 
ally or vertically. Thus the introducer can both be 
pushed and pulled through the tissues. 

The holder has been widely praised by surgeons who 
have used the prototype and is available from Abbey 
Surgical Ltd of Mitcham. 
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A new spring-loaded biopsy handle for improved needle 


biopsy 


RENZO M. G. BRUN DEL RE* 


To obtain tissue for histological examination. needle 
biopsy is used successfully in different organs and 
structures (1—4). Several authors have advocated the 
use of the Tru-Cut biopsy needle because it gives better 
specimens (5-7). The Tru-Cut biopsy needle combines 
an interlocking cannula and trocar; the latter has a 2-cm 
long notch cut out of one side and slides within the 
cannula, which has a cutting front edge. When the 
needle is in use both trocar and cannula are advanced up 
to the tissue to be biopsied. The trocar is then pushed 
into the tissue to be biopsied and held in position whilst 
the cannula is thrust forward cutting off the portion of 
tissue lying in the notch. After withdrawal of the needle 
the biopsy specimen is removed from the notch. 


However, one difficulty that may arise with the Tru- 
Cut-needle (as well as other needles) particularly where. 
as in breast tumours, the tumour must be held steady 
during the biopsy is the virtual impossibility of working 
the device correctly unless an assistant holds the tumour 
steady. A further problem is that of holding the trocar of 
the Tru-Cut needle stable whilst thrusting the cannula 
forward to cut off the tissue lying in the notch. There is a 
tendency to withdraw the trocar involuntarily during 
this procedure, which may result in a small or fragmen- 
ted biopsy specimen. In order to overcome such prob- 
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Fig. 1. Biopsy handle with fixed and unfixed pistol grip 
(uncocked position). (Manufactured by ZABONA AG, 
Mattenstrasse 16, 4058 Basle, Switzerland.) 


MS 





Fig. 3. The obturator hub is pushed forward with the 
thumb. 


lems, a new spring-loaded biopsy handle for one- 
handed use of the Tru-Cut needle has been developed 
(Fig. 1). It consists of a detachable pistol grip and two 
interlocking cylinders. When the inner cylinder is 
pushed into the outer cylinder a spring is cocked. The 
Tru-Cut needle is then inserted into the cocked biopsy 
handle. By turning the needle clockwise the T bar is 
fixed in the lock notch of the biopsy handle (Fig. 2). 


Technique of biopsy in breast tumours 

After adequate anaesthesia the skin is incised with a scalpel. 
The tumour is steadied with one hand. The biopsy handle with 
the Tru-Cut needle is held in the other hand. The needle 
assembly with the obturator fully retracted to cover the 
specimen notch is inserted up to the tissue from which a 
specimen is to be secured. The biopsy handle is held firmly 
while the obturator hub is pushed forward with the thumb as 
far as it will go, thus positioning the specimen notch in the 
tissue (Fig. 3). 

When the trigger is pulled the spring propels the inner 
cylinder forward and the tissue which has prolapsed into the 
specimen notch will be cut automatically (Fig. 4). The handle is 
withdrawn with the needle assembly and the cannula still 
advanced over the obturator. To remove the biopsy specimen 
from the specimen notch the biopsy handle is recocked. 

Alternatively, if the tumour is firm the following procedure 
may be preferred to avoid bending the obturator. The needle 





x 


Fig. 2. T bar of the Tru-Cut needle is fixed in the lock 
notch. 


Fig. 4. The inner cylinder is propelled forward by the spring 
and the tissue lying in the notch is cut by the action of the 
cannula. 


assembly is inserted so that the specimen notch is within the 
tissue to be biopsied. The obturator hub is steadied with the 
thumb, whilst the biopsy handle is retracted until it meets the 
back stop of the obturator hub; thus the cannula will be 
retracted and the specimen notch exposed. Then the procedure 
is continued as described above. 


The biopsy handle can also be used in biopsies of the 
parametrium, prostate and pancreas, or in lapar- 
oscopic-directed biopsies of the liver. 
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Imperforate anus with malrotation of the gut 


OGWAL-OKENG AND J. G. SEKABUNGA* 


THE association of imperforate anus with malrotation of 
the gut is very rare. We report a case which recently 
came under our care. 


A 4-day-old neonate was referred to Mulago Hospital 
Paediatric Surgical unit from a district hospital. There was a 
history of abdominal distension and failure to pass meconium 
since birth. Examination revealed an imperforate anus. 

Straight X-ray of the abdomen with the baby upside down 
and a marker at the anal site showed an imperforate anus of 
the "high type’. 

The patient was resuscitated with intravenous Darrow's 
solution at half strength and a nasogastric tube was passed for 
gastric decompression. 

The abdomen was opened through a right upper para- 
median incision. The caecum was subhepatic in position; there 
was no ascending colon. The transverse colon was very short 
and terminated in a grossly distended descending colon. 

The mesentery of the small intestine had a narrow attach- 
ment to the posterior abdominal wall in the region of the 
superior mesenteric vessels, but there was no volvulus of the 
small bowel and no obstruction to the duodenum. A trans- 
verse colostomy was performed and the abdomen was closed. 
The patient made an uneventful recovery and was discharged 
on the twelfth postoperative day. 


Comment 

The association of imperforate anus with malrotation of 
the gut is very rare. Kieseweter and Smith (1) reported 
44 cases of malrotation with only | case of rectal atresia. 
Synder and Chaffin (2) reported 40 cases of malrotation 
without a case of imperforate anus. Stewart et al. (3) 


reported 164 cases of malrotation of the bowel with only 
| case of imperforate anus. Nixon and Puri (4), in a 
follow-up of 86 cases of anorectal anomalies treated at 
Great Ormond Street Hospital for Sick Children, 
London, between 1955 and 1962, had no case of 
imperforate anus associated with malrotation of the 
bowel. 

At Mulago Hospital during the period 
cases of imperforate anus were operated on. None Was 
associated with malrotation. Similarly, 4 cases of mairo- 
tation were operated on during the same period: none 
was associated with imperforate anus. 
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An unusual oesophageal perforation during intercostal 


drainage for empyema 
P. C. CLIFFORD* 


A CASE is reported of perforation of the oesophagus 
occurring during intercostal drainage of an empyema: 
the patient recovered following withdrawal of the tube, 
without operative intervention. This appears to be the 
first recorded example of this condition. 


A 72-year-old man was admitted with dyspnoea, anorexia, 
weight loss and an increasingly purulent cough. Twenty years 
previously he had had a left radical pneumonectomy for a hilar 
squamous cell tumour with no evidence of mediastinal spread. 
Examination revealed that the apex beat was deviated to the 
left and showed a large superficial cystic swelling in the area of 
the thoracotomy wound. Chest radiograph showed complete 
left-sided pleural effusion with the presence of extrathoracic 
fluid. Diagnostic aspiration of this fluid produced pus. 
Formal chest drainage under local anaesthetic, through the 
thoracotomy scar, produced a litre. of purulent fluid. An 
intercostal tube drain, without trocar. was inserted into the 


cavity, secured by a purse-string skin suture and connected to 
an underwater seal. On the following morning the putent 
complained of something sticking in his throat, and exami- 
nation revealed the tip of the interc ostal tube in his naso 








Exe 


a. at the level af i sixth chordie M ed 
oesophagus otherwise appearing normal (Fig. 1}. The chest 
drain was partially removed under X-ray screening until the tip 


E 


was 2 cm outside the oesophagus. Antibiotics were commenced 
and i.v. fluids continued. Forty-eight hours after the onset of 
conservative treatment the patient was improved and repeated 
Gastrografin radiography showed no oesophageal d. For- 
mal rib resection was performed, with biopsy, at 7 days. He 
continued to improve and was discharged with a drain ii situ. 
All histological specimens were benign. 
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Fig. 1. Gastrografin swallow and tubogram showing 
mid-oesophageal perforation. 


Discussion 
A search of the literature failed to reveal any previously 
recorded example of perforation of the oesophagus by 
an intercostal tube. It is possible that there was a fistula 
between the oesophagus and pleura before the tube was 
inserted, caused by the empyema pointing through the 
oesophageal wall as well as through the chest wall. 
However, there was no preceding history of dysphagia 
and the perforation healed rapidly on withdrawal of the 
tube. In this instance it seems probable that fixation of 
the oesophagus following the previous pneumonectomy 
was an important factor contributing to the perforation. 
Intrathoracic perforation of the oesopagus is usually 
treated by immediate thoracotomy, and Triggiani and 
Belsey (1) state that the only hope of saving the life of a 
patient with an intrathoracic perforation is by im- 
mediate operation. Whilst there can be no doubt that 
this is usually the wise course, Mengoli and Klassen (2) 
point out that success can be obtained by non-operative 
management, as illustrated by the outcome in this 
patient. 
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Crippling giant keloid 


DILIP RAJE AND GURENDRA CHAR* 


KELOIDS occur commonly in dark-skinned races on the 
face, the neck and the front of the thorax. One such 
patient, a Negro man aged 50, in whom an unusually 
large tumour-like keloid caused disability, disfigure- 
ment and social seclusion, was seen at University 
Hospital of the West Indies. He was wheeled into the 
surgical clinic supporting in his lap a large mass 
wrapped in a dressing, hanging from his chin. He was 
unable to move his head sideways because of the heavy 
object dragging on his neck. 


At the age of 15 small ‘bumps’ had appeared on his chin. These 
coalesced and healed leaving a thick scar. Similar scars 
appeared elsewhere on his body. During the preceding 2 years 
the scar on the chin had grown rapidly. It ulcerated and healed 
repeatedly. It had bled profusely on two occasions. 
Disfigurement had made him a social recluse. 

He was anaemic. Numerous keloid scars were seen on upper 
limbs and chest. A pedunculated, soft, ovoid, non-tender and 


non-pulsatile swelling was hanging from the left side of his 
scarred chin. It had distorted the lower lip and the general facial 
expression (Fig. 1). The swelling measured 40 cm long and 
30 cm wide. Its surface was partly ulcerated. Lymph nodes 
were not palpable. X-rays of the mandible and chest were 
normal. The mass was completely excised from the chin, and 
postoperative radiotherapy given. The patient made an un- 
eventful physical and remarkable psychological recovery. 
There has been no recurrence 4 years later. 

The specimen in formalin, consisted of a large pedunculated 
mass weighing 3470 g and measuring 26 x 19 x 14 cm, covered 
by ulcerated skin. The cut surface showed soft fibro-fleshy 
tissue. Microscopic sections from different areas exhibited a 
circumscribed lesion composed of thick homogeneous eosino- 
philic bands of collagen admixed with loose collagen fibres. A 
few large active fibroblasts were seen. Numerous blood vessels 
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were scattered throughout. Occasional nerves were seen; how- 
ever, separate axons were not identified using special stains. 
There was no evidence of malignancy 


Comment 

Malignant change in a keloid of the face has been 
reported (1). Rapid growth to large size many years 
after it’s appearance, ulceration and unusual vascularity 
made us suspect malignant change in our patient. There 
was no histological evidence to support this view. 
Clinical differentiation from fibrous tissue tumours and 
plexiform neurofibroma was difficult. Special stain for 
nerve tissue did not show any nerve bundles and there- 
fore excluded neurofibroma. 

Keloids are relatively avascular and they seldom 
become ulcerated. We have not found a report of 
spontaneous massive haemorrhage from a keloid. 
Vascular abundance seen clinically and at microscopy 
explains the reason for such haemorrhage in our patient. 
Keloid has been described as a non-neoplastic disturb- 
ance of reparative growth and not a tumour (2), but 
looking at our patient’s lesion it could hardly have been 
regarded as such without microscopic examination. 
Finally, the personality change that occurred in our 
patient as a result of removal of the giant keloid was 
gratifying. 
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Fig. 1. Giant pedunculated keloid of the chin and othe: 
keloids elsewhere on the body. 
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Faeculent peritonitis: a complication of vacuum drainage 


PHILIP J. BENJAMIN* 


CLOSED system vacuum suction drainage of surgical 
wounds was introduced in the early 1950s and is now in 
common use in all fields of surgery. A potentially lethal 
complication of its use in the peritoneal cavity is 
reported. 


A 59-year-old man was admitted with abdominal pain. He had 
passed flatus in the hour prior to admission and a single 
diarrhoeal stool some hours previously. His general physical 
status was good and results of laboratory investigations were 
normal. 


He was managed conservatively with nasogastric suction, 
intravenous fluids and observation for 36 h; during this time he 
claimed to be passing flatus. His condition did not improve. At 
laparotomy the findings were an oedematous sigmoid colon 
and upper rectum with a small diverticular abscess with 
adherent grossly distended loops of small intestine. The small 
intestine was decompressed, the abscess deloculated and 
drainage instituted with a large Redivac drain. (1800LP 
Zimmer) across the abscess cavity and into the pelvis. 





* Cheltenham General Hospital, Glos. GL53 7AN 
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Fig. 1. 


Defunctioning loop colostomy and peritoneal toilet were 
performed. The operative and postoperative period were 
covered with metronidazole and ampicillin. 

Postoperatively his progress was initially good and by day 5 
his colostomy was working and he was taking normal meals. 





On the sixth postoperative day drainage was only 20 ml and the 
decision was made to remove the drain the next morning. At 8 
a.m. on the seventh postoperative day he complained of pain 
and within the next 2 h drained 600 ml of liquid faeces into the 
drain bottle. Over the next few hours it became obvious that 
not all the leakage was draining and he was subjected to a 
further laparotomy where it was found that the suction drain 
had sucked 14 holes in the adjacent small bowel (three loops 
with 6 holes in one and 4 in each of the other two) with free 
efflux of liquid small bowel contents. Necrotic patches in the fat 
of the mesentery in line with the other holes were also seen. 

The holes were oversewn, peritoneal toilet performed and 
drainage with corrugated rubber drains carried out, but the 
patent died of the after-effects of faecal peritonitis 4 days later. 

At autopsy the repair was intact, but the full-thickness holes 
were clearly demonstrated after suture removal (Fig. 1). 


Comment 
Suction drainage within the peritoneal cavity is safe if, 
and only if, the side holes are small enough to avoid 
sucking the full thickness of the bowel wall into them, 
thus causing necrosis. 

With the pressure exerted by standard drains 
(Redivac drains 500—600 mmHg) caution should be 
used in their insertion into the peritoneal cavity. 
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Urinary Calculous Disease 
Edited J. E. A. Wickham. 240 x 164 mm. Pp. 207. Illustrated. 
1979. Edinburgh: Churchill Livingstone. £11-00. 


Ir is pleasing to welcome to the surgeon's bookshelf a 
predominantly British contribution of the oldest of urological 
subjects, namely stone disease. The seven chapters combine the 
various interests which constitute urinary calculous disease. Of 
particular value are the contributions from the Leeds group 
describing the six risk factors of urinary stone disease in a 
manner which is lucid, sensible and not dishearteningly 
physicochemical. The most interesting chapter for the majority 
of us is that written by the editor which lays before us the 
modern approach to the surgical treatment of calculous 
disease. It is here that we are led firmly along the path of the 
recent rational and successful approach of the subject matter. 

The history, aetiological theories, epidemiology and 
anatomy are comprehensively covered with a wealth of re- 
ferences. A thorough review of the pros and cons of the various 
forms of medical treatment are described, and the clinical 
features, investigations and management as seen by the 
practising surgeon are clearly expounded. 

The over-riding impression is one of an old subject given a 
new look, and the greatest benefit which will be derived by 
surgeons in general is the realization that extensive calculous 
disease is now amenable to gentle, patient and thoughtful 
surgery, as opposed to the old concept of doing one's best in 
difficult circumstances with equivocal results. 


e CLIVE A. C. CHARLTON 


Techniques in Vascular Surgery 
D. A. Cooley and D. C. Wukasch. 282 x 220 mm Pp. 
Hiustrated. 1979. Philadelphia: Saunders. £21-50 


THiS book isa companion to Cooley and Norman's Techniques 
in Cardiac Surgery and consists of 274 pages containing a 
comprehensive analysis of the techniques of vascular re- 
construction used by the authors. It covers every conceivable 
type of peripheral vascular reconstruction including abnor- 
malities of the thoracic aorta. It has chapters on sympath- 
ectomy, fasciotomy and amputations, venous reconstruc- 
tions, portal vein decompression and the complications of 
vascular surgery. It contains, in an appendix, the results and 
complications of the authors’ personal series. The book 
contains a large amount of information and the techniques are 
clearly presented in the text. Some of the artwork, although 
elegant, is unnecessarily fussy and this detracts a little from the 
clarity of descriptions of the various procedures. [tis a pity that 
the illustrations could not have been standardized throughout 
the volume. There is a limited, but useful bibliography 
associated with each chapter and the enormous personal 
expertise of the authors is'clearly evident. 

In these days of inflated prices, this book represents quite 
good value for money, and should be part of the library of any 
vascular surgeon. It is probably of limited value to a general 
surgeon with an interest in vascular surgery as many of the 
operations described are highly specialist and the common 
procedures are possibly not dealt with in quite sufficient detail 
nor is there sufficient critical analysis of when the operations 
should be performed rather than how they should be carried 
out. 
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C. W. JAMIESON 


Accident Surgery and Orthopaedics for Students 
J. R. Pearson and R. T. Austin. 186 x 123 mm. Pp. 441 4 xiv. 
Illustrated. 1979. London: Lloyd-Luke. £8-75. 


Tuis is the second edition of an established and excellent little 
book. In the text there is not one unnecessary word. 


Notwithstanding this, there are 441 pocket-sized pages, which 
shows just how significant in surgery these subjects have 
become. (Surgical curriculum planners, please noie!) 

The book is very well designed. In only seconds the student 
or casualty officer can have at his fingertips a brief a ud ive 
description of the majority of problems he is likely to meet, | 
liked in particular the important early chapters on gene) ral 
principles of management. The illustrations are line-drawings, 
and they are perfectly adequate for their purpose. 

In any book there will be details of treatment on which a 
reviewer can differ from the writer, and this book is no 
exception. In the management of fractures | sense a general 
preference for conservative treatment, with which | would 
agree wholeheartedly. However, in the detailed descriptions 
the impression is often given that the treatment of choice is the 
more radical of the various alternatives. Since 1 suspect this 
book is going to find its way into the pockets not only of 
students but of a good many orthopaedic registrars as well, 
there might be a danger here. More emphasis could be made on 
the terrible penalties of underskilled surgery in the manage- 
ment of fractures. 

In other parts of the book there are some important 
omissions. These could be put right next time by the addition of 
a very few words, and I think they are worth mentioning. | 
could find no description of muscle compartment compression 
syndromes. These are damaging conditions, easily missed. and 
yet so easily and effectively treated if recognized early. The 
hand injuries chapter would have benefited from more on the 
importance of immediate and late after-care and rehabilitation 
More is recognized today about tennis elbow than is described, 
especially when one compares the care given to the descri P 
of chondromalacia patella. Both conditions are equaih 
common and equally important. Spondylolisthesis is given 
rather short shrift. Perthe's disease warranis a little more 
discussion. on the pros and cons of the various alternative 
treatments. 

However, | would not like these criticisms, which are meant 
to be constructive, to give any impression other than that this is 
a sound and most excellent book. | congratulate the authors 
and I hope they will keep the next edition equally terse and 
succinct: for students, that is this book's particular value 

DAVID REY NOLDS 


Liver and Biliary Disease 

Edited R. Wright, K. G. M. M. Alberti, S. Karran and G. H 
Millward-Sadler. 272 x 188 mm, Pp. 1343 xxiv. Hiusiraied. 
1979. Eastbourne: Saunders. £38-50, 


REFERENCE manuals seldom come up to expectation, , especially 
when they straddle major specialties. In my view the recently 
published volume Liver and Biliary Disease is a notable 
exception and the editors are to be congratulated both for their 
choice of contributors of the various chapters and in obtaming 
the right balance between the pathophysiological, investiga- 
tive, medical and surgical aspects, management of diseases of 
the liver and biliary tract. There are no major deficiencies in this 
volume and the inclusion of an authoritative account on 
helminthic disease ts very useful to clinicians in the West whe 
by and large, have a limited experience of these parasitic 
infestations, and testifies to the comprehensiveness of the text. 

In general, the information given reflects current accepted 
knowledge on the subject, although certain important recen 
advances such as percutaneous decompression in jaundice are 
inadequately covered and undue emphasis is put on others such 
as portal hypertension. This book is to be recommended as a 
reference manual for those physicians and seein with an 
interest in liver and biliary disorders. 
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The Sketches of Erinensis | 
Martin Fallon. 220 x 143 mm. Pp. 247 + xii. Ilustrated. 1979. 
London: Skilton & Shaw. £6-95. 


MaRTIN FALLON has undertaken a labour of love to give an 
insight into the outpourings of an anonymous lrish corre- 
spondent of The Lancet during the years 1829-36. The result 
is a rather fulsome book in which the historical background is 
unevenly sketched and the reasons for much of the comment 
not often made clear. Nevertheless, this collection of Lancet 
notes helps us towards an insight into the politics and polemic 
of the day. The language of journalism sounds strangely dated, 
150 years later, but many, and particularly those with Irish 
antecedents, will enjoy dipping into it. 

H. A. F. DUDLEY 


The Exocrine Pancreas 

Edited H. T. Howat and H. Sarles. 270 x 190 mm. Pp. 551 4 xii. 
Illustrated. 1979. Eastbourne: Saunders. £28:75. 

Tuis Anglo-French textbook is particularly welcome as it is the 
first non-American ‘magnum opus’ on the subject of the 
exocrine pancreas since World War II. The layout is logical in 
three sections: Part | The Normal Pancreas; Part lI 
Investigation of Pancreatic Disease; Part HI Diseases of the 
Pancreas; containing 5, 7 and 8 chapters respectively. 

In the first section on the normal pancreas, the up-to-date 
contributions on ultrastructure, physiology and biochemistry 
are especially valuable to those embarking on pancreatic 
experimental or laboratory work. 

In the second part of the book, a comprehensive review of the 
state of the art of investigating pancreatic disease is given full 
treatment and the need for more accurate assessment of 
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Stapling guns 

Sir 

| have read with interest the article “Towards fewer 
colostomies—the impact of circular stapling devices on the 
surgery of rectal cancer in a district hospital’ by Mr R, J. Heald 
(Br. J. Surg. 1980; 67: 198 - 200) and I have also read the recent 
article by Professor J. C. Goligher, "Recent trends in the 
practice of sphincter-saving excision for rectal cancer’ (Ann. R. 
Coll. Surg. Engl. 1979; 61: 169-73). Both these articles confirm 
the value of circular stapling devices and their usefulness in 
treating cancers of the middle and lower retum. 

We obtained an American EEA stapling gun in February 
1979 and have now used it for more than 100 rectal ana- 
stomoses and, in general, our results mirror those reported by 
Heald and Goligher. However, we have had two interesting 
gun failures which have not been recorded by either of these 
authors. In both of our failures the patients had had à previous 
defunctioning transverse colostomy and had had previous 
resections of rectal cancers. The patients were referred because 
of persistent leaks at the anastomosis which precluded the 
initial operating surgeon's closing the transverse colostomy. In 
both these cases we carried out barium studies of the left colon 
to identify the site of the leak. We subsequently washed out the 
barium and then subjected the patients to re-resection using the 
stapling gun method. In both cases where we had problems 


pancreatic function is stressed. The chapters are objective and 
good reviews of the value of CT scanning, ultrasound, ERCP 
and cytology given, while radio-isotope scanning is re- 
emphasized to be unsatisfactory. 

In the third part of the book, which will be of most interest to 
all clinicians, and surgeons in particular, after a full coverage of 
cystic fibrosis, the main areas of acute and chronic pancreatitis 
together with cancer of the pancreas are dealt with. The chapter 
on acute pancreatitis by Gerhard Durr of Marburg is en- 
cyclopaedic with the possible exception of the relatively minor 
degree of comment on the important area of respiratory 
insufficiency and failure. The area of investigation and surgery 
of chronic pancreatitis is covered by the Marseilles team and 
includes much of their immense contribution to the under- 
standing of this disease. The coverage of surgical procedures 
for chronic pancreatitis and also a separate chapter on cysts 
and pseudocysts includes much valuable advice with a par- 
ticular Gallic flavour. 

This effectively embracing book ends with two chapters 
largely devoted to adenocarcinoma of the pancreas in which 
the medical viewpoint is expressed by Professor Howat and Dr 
Joan Braganza, while Lord Smith of Marlow sounds an elder 
statesman's piece of advice on over-enthusiastic pursuit of total 
pancreatectomy in the therapy of carcinoma of the pancreas. 
He rightly stresses parallels in other areas where a radical and 
super-radical surgical approach have been made to the treat- 
ment of carcinoma with little long term benefit to the patient. 

in summary, this is a most valuable contribution to the 
literature. R is remarkably up-to-date in its references for a 
major multi-author textbook and in this respect both the 
editors and publishers merit special congratulations. 


C. W. IMRIE 


with the stapling gun we found the bowel was very contracted, 
it had been defunctioned in one case for over 2 years and this 
necessitated using the smallest size EEA capsule for the 
anastomosis, Although the left colon had been well washed out 
in these cases, some small quantities of barium residue 
remained in the bowel. These were washed out at the time of 
surgery and the stapling gun was carefully cleaned with a damp 
swab before it was finally ‘shot’. However, in the 2 cases in 
which the gun failed, small quantities of barium were appar- 
ently embedded in the anvil end of the gun and the staples did 
not close properly. In fact, in the most recent case, a small 
quantity of barium contained two unclosed staples. In both 
these instances barium clogging the anvil necessitated taking 
down the anastomosis, recleaning the bowel and restapling It. 
This was achieved in both cases but added considerably to the 
operating time and difficulty. 
in conclusion, | would draw the attention of colleagues to the 
importance of having a clean bowel to join with the stapler and 
also the importance--which is stressed by Heald-—of avoiding 
turning in too much tissue. 
H. B. DEVLIN 
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‘A most important advance in the antibiotic field 
has been the discovery of fusidic acid?! 

.the effectiveness demonstrated by Fucidin in 
its ability to eradicate staphylococcal infection 
justifies its selection as a first line of treatment in 
acute cases.! (1963) 
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‘Fusidic Acid. The vast majority of staphylococci 
are highly sensitive to this drug regardless of their 
sensitivity or resistance, or pattern of resistance, 
toother agents and it may be used in the treatment 
of otherwise highly resistant infections. It has 
impressive properties of penetration into bone 

( Hierholzer et al, 1974). Past fears of resistance 
developing during treatment have not been 
substantiated in clinical practice and fusidic acid 
remains a first-line agent? (1979) 
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In hospital practice Zinacef has been found 
to be particularly appropriate in the 
treatment of serious acute infections. 
Zinacef has high resistance to beta- 
lactamase enzymes, high intrinsic 
bactericidal activity and, in a recent trial in 
eighty-six patients with purulent chest 
infections, was shown to be clinically 
superior to ampicillin. ? 
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effects, is well tolerated and has a wide 
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Review article 


Oesophageal squamous cell carcinoma: Il. A critical review 


of radiotherapy* 


RICHARD EARLAM AND J. R. CUNHA-MELOT 


SUMMARY 

There has been no controlled trial of radiotherapy versus 
surgery for squamous cell carcinoma of the oesophagus. 
Radiotherapy is generally used for those patients with 
extensive disease‘or those who are unfit for surgery. In 
spite of this, the 1-year survival of 18 per cent is similar to 
that for surgically treated patients and there is no 
equivalent operative mortality. The 5-year survival ts 6 
per cent compared with that for surgery of 4 per cent. 
There are no results available to suggest what would 
happen if a patient with a localized tumour, technically 
suitable for surgical resection, were treated instead by 
radiotherapy. 


Ir is no surprise that radiotherapy has been used for 
squamous cell oesophageal carcinoma because squam- 
ous skin lesions respond so well. However, since the 
classic paper by Pearson in 1966 (1) from Edinburgh 
there has been no comparable study nor any subsequent 
controlled trial of the results of radiotherapy versus 
surgery. In the majority of articles patients have been 
selected on a very random basis, either being rejects 
from dx a o an incomplete selection from the 
community. The results are as difficult to assess as those 
for surgical treatment. No radiotherapist appears to 
have been given the opportunity to treat early cases of 
similar grading to those that do well after surgery. 
Nevertheless, an attempt will be made to give mean or 
average numbers b on the treatment of all possible 
patients in a given population avoiding bias and selec- 
tion. The figures obtained from the literature during a 
25-year period between 1954 and 1979, amounting to 
8489 patients in 49 articles, are set out in Table 1. The 
even more controversial problem of the combination of 
radiotherapy with surgery has been omitted because of 
incomplete evidence. 


Methodology 

The usual type of radiotherapy is megavoltage. 
Kilovoltage is a thing of the past and neutron therapy is 
unlikely to be used in the future. The normal equipment 
is a linear accelerator, although some centres still use a 
cobalt source. Techniques offered are three fields, 
opposing fields, rotation and multiple fields. Nobody 
knows the optimum dosage, but the minimum dose for 
radical treatment is accepted as 5000rad and the 
normally accepted maximum is 6000 rad, above which 


unacceptable side effects occur (51). A few centres use 
the higher dosage of 6800 rad (37, 52, 53). Of more 
importance than the total dose is the daily dose, which 
has a range between 175 and 500 rad per day, with a 
mean of 200 rad. Since the majority of the Western 
world takes two holidays a week, the average treatments 
are five per week; therefore the total length of radical 
treatment will never be shorter than 3 weeks and may 
have to extend to 8. Using a total between 5000 and 
6000 rad there exists a preat difference in the datly dose 
and length of treatment. There is no convincing evid- 
ence to show that changing any of these variables within 
limits affects the outcome. Nobody has asked the 
patient what the optimum span is for himself, but 
personal experience of patients undergoing radio- 
therapy 1s that after 4 weeks the patient's morale is low. 
If there is nothing to be gained, why spread out the 
treatment? Five thousand rad given over 4 weeks in 20 
days of treatment at 250 rad each day would appear to 
be acceptable to most radiotherapists. No mention has 
been made of the biological effects of irradiation on the 
tumour because there are not enough details given in the 
papers reviewed. However, it is obviously most impor- 
tant, being related to the total dose, the number, size and 
frequency of treatments and the overall time for the 
course of radiotherapy. 


Complications 

The complications of radiotherapy are mainly those of 
pepe rather than mortality. One reason for the lack 
of mortality may be that radiotherapy is stopped if the 
patient becomes too ill. In Finland occurs in 10 per 
cent of cases (54). Semantics may also play their part. 
since if radical radiotherapy treatment is started, this 
converts to palliative if the patient becomes unfit to 


complete the course of treatment. Using a neat 


syllogism the majority of complications can then be 
transferred under the heading. of palliation The true 
complications or morbidity of radiotherapy include 
skin burns, leucopenia, pulmonary fibrosis and spinal 
cord lesions leading to paraplegia. In a modern unit 
using properly planned radiotherapy none of these 
should occur. 


* Part I of this paper, ‘A critical review of surgery’, appeared in 
the June issue 
t The London Hospital, Whitechapel, London El. 
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Table I: DATA FROM 49 PAPERS ON OESOPHAGEAL CANCER RADIOTHERAPY (8489 PATIENTS) 
Survival (%) 
First author Ref. Year Country Patients % pall. RT l yr 2 yr 5 yr 
Appelquist x 1972 Finland 188 31 3 
Beenie 3 1954 USA 60 22 33 12 4 
Cederquist 4 1978 Denmark 700 45 4 
1967 Italy 154 16 8 2 
Eberhardt 1970 Germany 4l 5 
Eichhorn 1966 Germany 872 4 
Gary-Bobo 1978 France 530 14 4 2 
Gunderson 1976 USA - 169 19 
Gynning 1965 Sweden 355 22 25 6 
Hankins 1972 | USA 181 34 " l 
Heinze 1973 Germany 110 14 2 
Holsti 1969 Finland 132 31 18 
Humphrey 1968 USA 188 18 l 
Krishnam 1965 India 100 22 12 5 4 
Kuttig 1966 Germany 27 7 
Lawler 1969 USA 68 93 1 
pe PEE S E 
Lederman 1966 Engand 196 19 7 l 
Leon 1971 USA 196 1 
Levit 1970 USA 25 12 
Lewinsky 1975 USA 85 0 
Lowe 1972 USA 224 11 3 
Marcial 1966 Puerto Rico 197 23 28 4 
Marks 1976 USA 82 60 6 2 
Martinez 1964 Puerto Rico 362 8 4 I 
AO sin 1965 France 110 16 5 i 
iliburn 1968 USA 64 61 9 
Miller 1962 England 33 76 
Moor 1968 S. ca 17 100 
Moseley 1968 USA 26 100 4 
Mustard 1956 Canada 125 18 8 I 
Nakayama 1967 Japan 100 6 
Pearson 1978 Scotland 288 83 27 20 
Pelletier 1972 21 10 5 vu ss 
Pierquin 1966 France 115 : (3 
Robertson 1967 39 8 
Ross 1974 England 40 13 
Skinner 1976 | USA 21 18 
Stoller 1977 Canada 53 8 4 
Takita 1977 USA 57 2 
Vanhoutte 1977 Belgium 120 28 22 6 2 
Verhaeghe 1971 France 300 30: 21 4 
Voutilatnen 1967 Finland 140 28 12 7 
Wahlers 1975 Germany 205 39 21 3 2 
Walker 1964 USA 35 6 
Wara 1976 USA 129 18 6 I 
Watson 1963 Canada 19 54 21 
Watson 1960 USA 727 1 
% iative radiotherapy 51 +28 (mean+1 s.d. 
96 ]-year survival 18+ 7 (meant! s.d. 
% 2-year survival 8+ 6 (mean+1 s.d. 
% 5-year survival 6+ 6 (mean+!1 sd. 


Mu Oop dip fistula or aorto-oesopha 

fistula should truly be considered complications of the 
disease process itself, the radiotherapy destroys the 
cancer cells already extending into the trachea or the 
aorta and merely precipitates what is inevitable. This 
raises the question as to whether radiotherapy should be 
advised when the tumour has infiltrated so far, and this 
will be discussed under contraindications. Dysp a 
may get worse at any time euring radiotherapy, with a 
peak at 5 days (35), but also in the few weeks after the 
treatment has finished or at any subsequent time. It is 
always difficult to assess why this occurs and whether it 
will inevitably happen. The majority of patients eras 
ally lose their dysphagia during treatment and then 


y 


continue to improve; however, up to 50 per cent may 
need oesophageal dilatation (35). Those with prolifera- 
tive tumours, even though they may be circumferential, 
usually have necrosis of the tumour with radiotherapy 
and improve rapidly. Those with ulcerated tumours 
occupying only part of the wall may suffer oedema and 
temporarily increased difficulty. In practice, however, it 
is impossible to decide which tumours will get worse 
before they get better. Fibrous strictures are probably 
not seen for at least 3 months. Re-epithelization of the 
oesophagus can take up to a year or more and may 
never occur even without there being any dysphagia. 
The fibrous strictures can develop with or without the 
epithelium having regenerated. Local recurrence after 


adequate radical treatment rarely occurs (54). There is 
one study of preoperative radiotherapy, using 5000 rad 
2—4 weeks before surgical resection (55), which showed 
histological evidence of residual tumour cells at this 
stage, so it is clear that the majonty of epithelial cancer 
cells take a few weeks to die and the process continues 
after the treatment has finished. The main effect is to 
prevent the growth of the next generation of cells after 
mitosis. 


Survival 

It 1s difficult to be accurate about these figures because 
they involve more patient selection and bias than those 
for surgery, and because the majority of patients had 
been referred by surgeons as unfit for operation. The 
mean figure for 1-year survival is 18 per cent, 2-year 8 
per cent and 5-year 6 per cent. However, in the only 
three papers (1, 3, 46) out of the total of 49 where the 
original population could be compared to that of the 
surgical series the figures respectively were 42, 46 and 44 
per cent for 1-year survival, 8, 15 and 27 per cent for 2- 
year and 6, 6 and 20 per cent for 5-year. There is no 
study available to show what the results would be if the 
most favourable tumours for surgery were actually 
treated by radiotherapy instead of operation. 


Quality of life 

The majority of patients will have their dysphagia 
relieved after radical radiotherapy. They will certainly 
beable to swallow liquids and their saliva, which is often 
more difficult than clear fluid, but it is wrong to suggest 
that they will have no difficulty. There is often some 
dysphagia with fresh bread and solid meat, even if well 
chewed, If patients can eat minced and mashed food 
they should be able to sit down to a meal with their 
families. When they can swallow this consistency and 
have good teeth which they are prepared to use, they 
should actually be able to eat normal food. The fact that 
the average time interval with dysphagia symptoms 
before diagnosis is over 6 months (1, 56, 57) implies that 
some of these patients are uninterested in gastronomy, 
have a high threshold for abnormal swallowing and are 
not worried about this degree of dysphagia It is unwise 
either to dilate or insert a tube into an oesophageal 
carcinoma before or during radiotherapy because the 
resultant oedema may increase dysphagia and the tube 
will fall through later as the tumour regresses. The 
majority of patients can manage clear liquids and, with 
the development of Aminutrin, Vivonex and Clinifeed, 
an adequate calorie intake can be achieved either by 
drinking or infusion through a 1 mm bore polyvinyl 
tube. There is usually no justification for a nasogastric 
tube with its wider bore and greater discomfort, and 
there should be no need for parenteral] nutrition which 
requires intravenous lines, is expensive and not devoid 
of complications. Management of subsequent dys- 
phagia is essentially similar to that of a benign stricture, 
using dilatation to at least 30 FG (10 mm in diameter). 
Some strictures can be dilated to 60 FG. Only if the 
dilatations are unsuccessful because they have to be 
done too frequently is there any need for the insertion of 
tubes of the Souttar or Celestin types, but many patients 
never need any dilatation at all. Detailed figures are 
rarely given as to how frequently a patient needs 
dilatation and whether it is dependent on the original 
tumour itself or the type of radiation. The reason for this 
must lie in the lack of interest radiotherapists have for 
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mechanical obstructions (very few of the articles written 
by radiotherapists have a friendly surgeon or gastro- 
enterologist involved). So, if one of the main criti- 
cisms of radiotherapy is that the patients may require 
subsequent bouginage, this must not be considered an 
unsurmountable problem since it can be dealt with by a 
specialist. After surgery 30 per cent of the patients need 
oesophageal dilatation (58) and this should be com- 
Cw with an estimated 50 per cent after radiotherapy 


Palliative radiotherapy or none at all? 
The difference between radical radiotherapy and pallia- 
tive radiotherapy 1s difficult to judge. One definition is 
based on the fact that all patients are submitted to 
radical treatment and, if they cannot complete, are then 
put into the palliative group. The words curative 
radiotherapy are not truly applicable when the 5-year 
survival rate is 6 per cent. The problem arises, however, 
as to whether all patients with oesophageal squamous 
cell carcinoma should be subjected to a radical course of 
radiotherapy. Obviously if there is a tracheo- 
oesophageal fistula, present in 6-12 per cent 
(48, 57, &0), radiotherapy will not help either the symp- 
tom of continuous coughing nor the inevitable process 
of the disease. This is an extreme example, but the 
problem arises as to whether radical radiotherapy is 
contraindicated when the tumour is extensive. Only 58 
per cent of patients with oesophageal carcinoma are 
operable and 39 per cent resectable, leaving 61 per cent 
without definitive surgical treatment and the question is 
whether radiotherapy should be given in anything other 
than palliative doses to those patients with extensive 
tumours, with nodes involved far away from the 
tumour or with distant metastases. Contraindications to 
radiotherapy are discussed by only a few authors 
(15, 25, 52, 58). These include age or infirmity, fistulas 
and distant metastases. Some authors include pain as an 
indication for symptomatic treatment (59) but others 
exclude it because 1t may indicate mediastinal spread 
with no possibility for radical treatment (48). Only a 
minority of radiotherapy authors consider that indi- 
cations should be very exact, avoiding long tumours and 
those that might have spread through the adventitia. 
There are no papers from which one can obtain 
sufficient data, but it appears that the majority of 
patients, like those undergoing surgical treatment, have 
extensive disease whose natural history cannot be 
changed by radiotherapy. Symptomatic therapy 1s then 
indicated, and if dysphagia or pain cannot be improved 
by radiotherapy, there would seem no point in using it. 
There can be no justification for the indiscriminate use 
of radiotherapy. 


Conclusion 

The facts are incomplete with regard to radiotherapy. 
The bias of patient selection is even greater than with 
surgery. Many patients are submitted for radiotherapy 
having been rejected for an operation, usually because 
of extensive disease. There is no epidemiological study 
of radiotherapy used on all patients in a community. 
There has never been a controlled trial of surgery versus 
radical radiotherapy. There has never been a com- 
parison of operative resection versus radiotherapy for 
those particular tumours which are well treated by both 
methods, namely the short tumours less than 5 cm long 
with localized disease. In both surgical and radio- 
therapy studies the same problem arises, namely the 
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management of patents with extensive disease un- 
suitable for radical treatment who account for at least 
50 per cent of all patients with the condition, and in 
these patients symptomatic relief of pain and mecha- 
nical obstruction by other methods is most important. 

Answers are required to three main questions. Are the 
good results of both radiotherapy and surgery entirely 
due to the limited extent of that icular original 
tumour and unrelated to treatment? If radiotherapy was 
used in patients with less extensive disease rather than 
those rejected by surgeons, would the results improve 
dramatically? If the extent of the tumour could Be 
assessed, staged and made equal for true ino is 
radiothera y better than surgery for improving the 
quality and quantity of the remaining years? 
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The effect of different calorific doses of carbohydrate on 


nitrogen excretion after surgery 
A. RADCLIFFE, A. JOHNSON AND H. A. F. DUDLEY* 


SUMMARY 

The protein-sp effect of different calorlfic regimens 
[0-025 MJ (6 kcal; 0-105 MJ (25 kcal); 0:167 MJ 
(40 kcal) per kg body weight per 24 h] of postoperatively 
infused glucose has been studied in 18 patients undergoing 
operations of intermediate severity. Carbohydrate infu- 
sion has a progressive nitrogen-sparing effect. However, 
the increased negative nitrogen balance associated with 
surgical stress could not be prevented completely. 


IN 1946 Gamble (1) first demonstrated clearly the 
protein-sparing effect of hypocaloric amounts of 
glucose in starving volunteers. There is a progressive 
effect on protein sparin by increasing amounts of 

ucose in Barbe man 2 ough a number of studies 
3, 4) have addressed various aspects of the protein- 
sparing effect of carbohydrate, the effect of high carbo- 
hydrate intake alone after operation is less well docu- 
mented. In most studies either fat and nitrogen have 
been given as well or the total intake has been less than 
the expected or documented energy requirement, so 
possibly encouraging continued protein breakdown to 
provide glucose for cells metabolizing by obligatory 
glycolysis. We have studied the effect of varying 
amounts of glucose, with no intake of nitrogen, on 


nitrogen sparing after surgery. 


Patients and methods 

Eighteen patients having uncomplicated surgery of inter- 
mediate severity were ted (9 cholecystectomy; 6 highly 
selective vagotomy; 2 laparotomy; 1 benign ovarian cystec- 
ay, None was diabetic or had any other ages medical 
condition. Informed consent was obtained. Patients were 
allocated at random to three e groups to receive postoperatively 
one of three differing calorific regimens of glucose infusion 
(Table I). The patients in the groups were well matched for 

of tion and each group contained equal numbers of either 
sex. From Table ITit 1s to be noted that patients in group IIT are 


significantly heavier than those in either of the o two 
groups; however, their fat-free masses are comparable. 
lucose infusions were made up in the p in 3-1 for 


each 24-h period. The patients were studied for 24 h before and 
48 h after surgery. were starved from midnight and 
operated on between and 1030 h. Blood loss did not 
exceed 200 ml in any instance. Hartmann's solution (up to 
500 ml) was infused during the operation. The glucose infusion 
was started 6 h after the beginning of the operation. Urine was 
collected precisely for the 24-h period using a bladder catheter 
if necessary. No patient was given insulin. 


Analytic methods 

Blood and urinary urea, Cds debes la edi qn ai 
by standard techniques. Total urinary nitrogen was measured 
by a macro-Kjeldahl method. Immunoreactive insulin was 
determined by double antibody radioimmunoassay (5) Fat- 
free mass was calculated from skinfold thickness and the tables 
of Durnin and Wo (6). Estimation of metabolic rate was 
by oxygen uptake at 24 h and 48 h using a Douglas bag for gas 
collection over two periods of 20 min and an infrared ode 
for analysis (7). Descriptve statistics are parametric for ease of 
graphical display but analysis of differences between groups 
was non-parametric by the Mann-Whitney U test. 
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Fig. 1. Nitrogen excretion per kg body weight (mean +s.d.). 


Table I; INFUSION REGIMENS IN THE THREE 
GROUPS 


Glucose Nat K* H,0 
(MJ) (mmol) ^ (mmol) (mI) 
Group I 0.0251 ( 1 0 35 
Group II 0-1046 l 0 35 
Group TI 01673 (40 l 0 35 
Values kg body weight per 24 h. 
Values Y brackets are kcal. 


Table II: COMPARATIVE DATA ON THE GROUPS 
OF PATIENTS IN THE STUDY 


I II III 

Age (yr) 51+10 50+13 54414 
Weight 63+10 62+12 7449 

(range (50-74) (45-72)  (62—80) 
Fat free mass (kg) 48 3-10 5219 544 

(range) (35-60) (40-60) (45-60) 
MJ/kg body weight 00251 01046 01673 

(6)* (25)* (40)* 

* Values in brackets are kcal. 
Results 


The mean daily total urinary nitrogen excretion per kg 
body weight for each group is shown.in Fig. 1. There is a 
progressive reduction in nitrogen excretion with in- 
creasing calories provided by glucose infusion, but even 
with high dose rates the level is still equivalent to about 
7 g of nitrogen per day. Expressed as excretion per kg 
fat-free mass (Fig. 2), the pattern is the same, there being 
no statistical difference between the groups in the 
preoperative period. Statistical comparisons between 
the three groups on the two ada aes days are given 
in Table III. Significance at less than the 5 per cent level 
is apparent between groups I and III on day 1 and all 
groups on day 2. Immunoreactive insulin levels are 
increased according to the glucose load administered 
(Fig. 3). In the patients given 0:167 MJ (40 kcal) per kg 
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Fig. 3. Plasma insulin levels (mean +3.d.). 


Table IH: P VALUES FOR BETWEEN GROUP 
- ANALYSIS OF NITROGEN EXCRETION 


I & II T &Il II & III 
Day 1 0-13 0-014 0-43 
Day 2 0-09 0-003 0 009 


body weight per 24 h of glucose, the calorie content of 
the glucose infused exceeded the measured metabolic 
rate in all instances. Detailed results of metabolic rate 
and respiratory quotient will be reported in a separate 
‘communication. 


Discussion 
An outcome of ‘random’ allocation was that group Ili 
patients were significantly heavier than those in groups I 
and II. It can be argued that they consequently received 
more glucose per kg of lean tissue. However, correction 
to fat-free mass does not alter the significance of the 
results. It is also to be noted that the fasting (preopera- 
tive) insulin values are significantly greater in group III. 
Fat subjects may thus have a different metabolic 
response, a factor which may have to be taken into 
consideration in future metabolic studies. 

In our study, nitrogen sparing was related to the 


amount of infused glucose and on day 2 the nitrogen- , 


sparing effect is comparable to that found by O'Connell 
and his colleagues (2) in simple starvation of the same 
duration. However, greater nitrogen sparing is possible 
in a starving state and by day 4 their subjects were 
excreting only 2:25 g N per day at 0-146 (35 kcal) 
per day of glucose. It is ore course impossible to abolish 
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nitrogen excretion altogether and therefore unless 
nitrogen is administered there will always be a ‘negative 
nitrogen balance’ even in simple starvation (8). 
However, the effect of carbohydrate at the doses we 
have used spares as much body nitrogen as bas been 
reported for an aiino acid regimen and is cheaper than 
this technique (9). The reduction may be the con- 
sequence of either an increased tissue protein synthesis 
from available amino acids or reduced breakdown. 
The increased nitrogen ne egativity of the postopera- 

tive state by comparison with simple starvation, even 
when both events are managed by what appears to be 
adequate non-nitrogen caloric replacement, ts out 
again the mild obligatory mobilization of body nitrogen 
that is a fundamental feature of i injury. Our results do 
show how small this amount is in a subject receiving 
adequate calories when the injury is a single insult of 
moderate scale. The mechanism of and reasons for this 
change are still difficult to ascribe—indeed now that it is 
apparent that the output persists in the face of carbo- 
piget loading beyond basal energy needs, it is even 
less easily explained. Possible causes are: hormonal or 
other actions that reduce the efficacy of circulating 
insulin—glucagon being the most p culprit (10, 11); 

a need for ketogenic amino acids (12); the elaboration of 
acute phase proteins; and the breakdown of haematoma 
at the operation site. 
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The reduction of postoperative chest infection by 


prophylactic co-trimoxazole 
C. MORRAN AND C: S. MCARDLE* 


SUMMARY 

A prospective randomized double-blind study was con- 
ducted to evaluate the effect of a single prophylactic dose 
of co-trimoxazole on the incidence of pulmonary compli- 
cations following upper abdominal surgery. Of 68 patients 
studied, 36 were judged clinically to have no postoperative 
p nary complications, 18 to haye pulmonary 
atelectasis and 14 to have chest infection. Serial analysis 
of arterial oxygen tensions supported the clinical 
assessment. 

Of 34 controls, 6 developed pulmonary atelectasis and 
11 (32 per cent) chest infection. Of the 34 treated patients, 
12 developed atelectasis and 3 (9 per cent) chest infection. 
The reduction in chest infection was significant (P <0-05). 
These results support the use of prophylactic co- 
trimoxazole to prevent chest eb a following 
abdominal surgery. 


PULMONARY complications following upper abdominal 
surgery are common. Of patients undergoing elective 
biliary surgery, 50-80 per cent develop either pul- 
monary atelectasis or chest infection (1—3). 
Hypoventilation due to wound pain and suppression of 
the cough reflex result in the accumulation of tenacious 
sputum and development of patchy atelectasis, par- 
ticularly in smokers, the obese and those patients with a 
previous history of respiratory disease (4). Secondary 
chest infection may supervene. Haemop influenzae 
and Streptococcus pneumoniae are the common 
pathogens (5, 6); both are sensitive to co-trimoxazole. 

We previously reported that, in a double blind study 
of patients undergoing cholecystectomy, a single pro- 
phylactic dose of co-trimoxazole significantly reduced 
the incidence of postoperative pulmonary complica- 
tions as judged by clinical criteria (7). Such criteria are, 
however, open to criticism since the diagnosis of 
pulmonary atelectasis or chest infection is subjective 
and difficult to define clearly. 

The aim of the present study was therefore to evaluate 
the effect of a single prophylactic dose of co-trimoxazole 
on the incidence of pulmonary complications following 
biliary surgery using more objective criteria. 


Patients and methods 

Consecutive patients undergoing elective cholecystectomy 
were included in the study. Preoperative respiratory status was 
established by a questionnaire based on the MRC respiratory 
assessment protocol (8), physical examination and a chest 
evr debe In addition, samples of arterial blood were 
wi wn into heparinized plastic syringes and placed in ice. 
Blood-gas analysis was performed withi 
Radiometer ABL2 (Radiometer, Copenhagen). Peak expira- 
tory flow rates were measured using a Wright's peak flow 


meter. : 

The patients were then randomly allocated to receive either 
10 ml co-trimoxazole (160 mg trimethprim and 800 mg sul- 
phamethoxazole) in 250 ml saline or ml saline by intra- 
venous infusion over 60 min prior to operation. The mode of 
dnaesthesia, details of operative technique and choice of 
postoperative analgesia were left to the discretion of the 


"d 


» 


30 min using a : 


surgeon and anaesthetist involved. All] patients received 
routine postoperative physiotherapy. 

Patients were daily by a single observer (C. M.) 

uring the postoperative period. On the basis of cough, 
production of purulent sputum, a persistent elevation of 
temperature, physical signs and a routine chest radiograph on 
the third i , the patients were then allocated to 
one of following groups: no postoperative pulmonary 
complications; pulmonary atelectasis; chest infection. Samples 
of arterial blood were obtained daily for blood-gas analysis for 
the first 4 days. Peak expiratory flow rate was measured daily 
over the same period. ta were recorded separately. 
Sputum was obtained where appropriate for culture. 
Antibiotics oid hl postoperatively at the discretion of the 
clinician involved. 

The incidence of wound sepsis was also recorded. Wound 
sepsis was defined as the presence of pus, either discharging 
spontancously or requiring drai age. 

Comparison of the results of blood-gas analysis within 
groups and between groups was undertaken using paired and 
unpaired Student’s ¢ test respectively. Comparison of the age, 
duration of surgery and duration of ih ae stay for the 
control and treated groups was made using the non-parametric 
Mann-Whitney U test. Analysis of the differences in ita- 
tive factors was ormed using the y^ test with Yates’ 
correction. Wound sepsis was ysed by Fisher’s exact test. 


Results 

Sixty-eight patients were included in the study. Judged 
by the clinical criteria described, 36 patients did not 
develop postoperative pulmonary complications. 
Pulmonary atelectasis occurred in 18 patients and an 
additional 14 developed chest infection. 

In patients with no postoperative pulmonary compli- 
cations arterial oxygen tensions fell from 12-0 43- 0-3 kPa 
(mean t s.e. can preoperatively to 10-0-- 0-3 kPa on 
the first postoperative day (Table I; P « 0-001). Even by 
the fourth postoperative day arterial oxygen tensions 
remained init cantdy below preoperative values 
(P « 0-001). 


Prior to operation arterial oxygen tensions did not 
differ signi tly in the three groups (Table I). 
Comparison of the patients who developed atelectasis 
with the uncomplicated group showed that arterial 
oxygen tensions in patients with atelectasis fell further 
on the first and second postoperative days but by the 
third day were similar in both groups. Arterial oxygen 
tensions in patients who piarum chest infections fell 
significantly further on the postoperative day 
(P«0-01) than in the uncomplicated group and re- 
mained significantly lower throughout the period of 
study (P «0-001». 

ere were no significant differences in peak ex- 
piratory flow rates prior to operation between patients 
with complicated and uncomplicated postoperative 
courses. Mean peak expiratory flow rates in all patients 
fell by 60 per cent on the first postoperative day, and 
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significant difference between the groups in terms of age, 
preoperative respiratory status, smoking habits, type of 
anaesthesia, ease m duration ‘of surgery and choice of 


postoperative ana . Of 34 patients in the untreated 
group, 6 develo op E atelectasis and 11 chest 
Snfection. Of 34 patients receiving co-trimoxazole, 12 


developed pulmonary atelectasis and 3 chest infection. 
Four patientsin the control and one in the treated group 
were given antibiotics in the pede period. The 
reduction in the incidence of chest infection is significant 
(P « 0-05). 

Wound sepsis occurred in 8 of the control and none of 
the treated group (P « 0-005). As a result of sepsis 6 
patients in the control group remained in hospital for 
more than 20 days postoperatively. 


Discussion 
H xaemia due to ventilation—perfusion in 
shunting of blood past unaerated alveoli is qe 
of the postoperative period following upper abdominal 
surgery (9). "Gionificant atelectasis or infection is likely to 
produce increased shunting and further accentuate the 
fall in arterial oxygen tension. In our study the fall in 
arterial oxygen tensions in patients who did not develop 
significant postoperative pulmonary complications was 
of similar magnitude and duration asin previous reports 
3, 10). ree oxygen tensions fell further on the first 
and second postoperative days in patients who were 
considered on the basis of clinical criteria to have 
developed postoperative pulmonary complications. 
Significant arterial hypoxaemia persisted in patients 
with chest infections until the fourth Popa day. 
The pattern of blood gas changes in the postoperative 
period therefore substantiates the e diagnosis of 
pulmonary complications in these patients. 

The presence of H. influenzae and S. pneumoniae has 
been found to correlate with signs of chest infection Ve 
The results of sputum culture in our study prov! 
further objective evidence to support our clinical 
assessment. i 

Previous studies failed to demonstrate significant 
benefit from the use of propi hylactic penicillin (11) or 
ampicillin (2), although a 5-day course of penicillin and 
streptomycin has been shown to be effective (12). The 
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Table I: ARTERIAL OXYGEN TENSIONS (kPa) 
Postoperative day 
Preoperative l 2 3 4 

No Peay complication 12003 10-0 +0 3* 10-14+0-3** 10:5+03** 11-:0+0-3** 

n= 

irr atelectasis 12-1403 9-2+0°5 9340-4 9-7 +0-3 10-5+0-4 

n = 
ee yr das 12 0: 0-5 8:7 +0-4* 83r03** 8 5+0-3** 8 8+0-3** 

n= 
*P<0 01; **P<0-001. 
Values are mean t s.c. mean 
gradually returned to approximately 75 per cent of ‘Table H: SPUTUM BACTERIOLOGY 
preoperative values by the fourth postoperative day. RC HI SP Oth 

In patients with no postoperative complications and E 
those who developed pulmonary atelectasis, bac- Wo pulmo 5 l 
teriological culture of sputum yielded upper respiratory somplication 
tract commensals (Table II). Sputum from 8 of the 14 (n = 36) 
ape who developed a chest infection cultured either Pulmonary 10 I 

H. influenzae or S. pneumoniae. atelectasis 

The antibiotic code was then broken. There were 34 (n D ; H 5 

patients in each group (Table IJI) There was no ut =I ia 3 2 


RC, respiratory commensals; HI, H. influenzae, SP, S 
pneumoniae. 


Table IH: PULMONARY COMPLICATIONS 


Control Co-trimoxazole 
No. of patients 34 34 
Pulmonary atelectasis 6 12 
Chest infection 11 (32%) 3 (9%)* 


* Y? (with Yates’ correction) = 4 4, P «0-05 


prolonged use of such antibiotics might, however, lead 
to the emergence of resistant strains (5). 

Itis particularly interesting that a single prophylactic 
dose of co-trimoxazole was effective in reducing the 
incidence of chest infection. The incidence of post- 
operative pulmonary complications is similar in both 
groups but atelectasis does not appear to progress to 
frank infection in the treated group. Co-trimoxazole 
may suppress the growth of respiratory pathogens 
during operation at a time when the normal defence 
mechanisms are compromised. Ideally prophylaxis 
should be limited to those patients at Fk In our study 
the correlations between age, obesity and previous 
respiratory history and the presence of chest infection 
were so poor as to render them unhelpful as predictive 
iius smoking was associated with a higher incidence 

stoperative ee complications. Once chest 
ection is established, antibiotics are of doubtful 
benefit (13). 

Chest infection remains an important cause of mor- 
bidity following surgery. This study confirms that a 
single prophylactic dose of co-trimoxazole significantly 
reduces the incidence of chest infection following elec- 
tive cholecystectomy. This observation may have a 
wider application in surgery. 
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Association of Surgeons of Great Britain and Ireland 


Film Prize Competition 


At the annual meeting of the Association in arenes ~3 April 1981) there will be a 


competition for which an ‘Oscar’-type trophy an 


generous cash prizes will be 


presented by Keymed Ltd. The purpose is to encourage the production of amateur 


films and video tapes. 
Conditions 


l. Films 8 or 16 mm or tapes must be produced by a surgeon, who need not 
necessarily be a fellow of the Association, and his/her hospital or medical school 
ED of medical illustration. Commerci y produced films will not be 


accepted 
2. Films/tapes must not exceed 20 min in length. 
z Entries must have been made after 1 Jan 1979, 
ng of the entries, after short-listing, will be 
meting c the Association. They will E. judged um to 


Depending upon the number of entries, films and video tapes may be judged in 


separate divisions. 

5. Entries must be received by 1 January 1931 and should be sent to G. W. 
Johnston MCH, FRCS, Local Secretary, Royal Victoria Hospital, Belfast 12, from 
whom further information can be sought. 
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Gastro-oesophageal reflux: an aetiological factor for 
bleeding in oesophageal varices? 


T. HEIL, P. MATTES AND H. LOEPRECHT* 


SUMMARY 

The precipitating factor in bleeding oesophageal varices is 
unknown. To investigate this problem 10 patients who had 
bled from oesophageal varices were examined by mano- 
metry, pH monitoring and gastroscopy to determine 
whether gastro-oesophageal reflux occurred. No evidence 
for reflux was found. 

These results, together with previously published re- 
ports, cast doubt on peptic oesophagitis or reflux as an 
aetiological factor in the initiation of oesophageal 
variceal bleeding. 


THE precipitating factor in oesophageal bleeding is 
unknown. A sudden increase in intra-abdominal pres- 
sure (1, 2), traumatic lesions of the mucosa, acid reflux 
and bile reflux have all been implicated. The common 
denominator of many of these factors is the action of the 
lower oesophageal sphincter. Previous studies (3—8) 
have shown variable results of the function of the lower 
oesophageal sphincter when oesophageal varices are 
present. 

This study examines the function of the lower deso- 
phageal sphincter in patients who have bled from 
oesophageal varices. 


Patients and methods 

Ten patients were investigated, 8 of which had cirrhosis and 2 
of which had portal vein thrombosis following neonatal 
umbilical sepsis. The average age of the cirrhotic group was 
51-3 years (range 42-57) and the neonatal sepsis patients were 
16and 25 years old. Six patients with cirrhosis were male and 2 
female; both patients with portal vein thrombosis were female 
The following tests were performed. 


Objective assessment of the oesoph 
Assessment = made by established mettods (9). Three-point 
manometry and pullthrough manometry tests were performed 
according to lished methods. Following the pear of 
100 ml 04 N HCI into the stomach, the pH of the oeso 
was measured with a pH electrode placed 5 cm pro 5 the 
lower oesopha sphincter The subject was then placed in 
diferent positions in order to increase intra-abdominal 
pressure. A pH of 4 was considered abnormal 
The number of times a patient had to swallow to return the 
H of the oesophagus to normal following the instillation of 
0 ml 0-1 N HCl was counted. This test was repeated in various 
positions, which were designed to increase intra-abdominal 
pressure. The normal values in a control group of 10 subjects 
were’ standing 8 1+1-7, sitting 12:6 + 1-4; supine 22:9 2-5. 


Gastroscopy 
The oesop mucosa was examin Mu Pi de Ce 
varices were classified into cus ay Stage 1 ed the 


poe of varices. In stage 2 well-defined varices were present, 
ut there was no epithelial Fide In stage 3 the lumen was 
narrowed by the vari while in stage 4 the lumen was 
completely obstructed by varices or individual varices were no 


longer separable. 


History 
A careful clinical history was taken in order to determine 
whether the patient had the symptoms of reflux. 


mm Hg 


oo 





0 


1. Lower oesophageal resting pressure in normal 
controls (O) (n — 10) and in patients with oesophageal 
varices (6) (n = 10). 


Ten subjects, who were known to have a normal oesophagus 
and had a similar age and sex distribution to the study group, 
were used as controls. 


Results 

Objective assessment 

In patients with oesophageal varices the resting pressure 
was 13-7 3-2 mmHg. This level was not different from 
the control group (13-2 4- 1-9 mmHg). The mean length 
of the gastro-oesophageal junction was 2:9 0:8 cm 
compared with a control value of 2:6 -- 0-5 cm. 

e peristaltic activity of the oesophagus was co- 
ordinated in all subjects. With two exceptions, relax- 
ation synchronous to swallowing as well as reflex 
pressure elevation could be demonstrated for the lower 
oesophageal sphincter. The manometric findings are 
shown in Fig. 1. 
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a 2. Results of the acid clearance test in normal controls 
© ie à, 10) and in patients with oesophageal varices (6) 
nw 


There was no decrease in the pH of the oesophagus 
following instillation of 0-1 N HCI into the stomach, 
except in one patient who did reflux during the Valsalva 
manoeuvre. The pH fell to 3-5. 

"The mean number of swallows required to return the 
pH to normal was 13 while standing or sitting and 27 
while supine. Fewer swallows were necessary in the 
ES group, but the difference was not significant 

8 


Gastroscopy 

Eight patients had varices in stage 3 and only one of 
these patients exhibited injection of the mucosa and 
another showed a lesion of the mucosa. Two other 
patients were placed in stage 2. No lesion of the mucosa 
was noted in this group. 


History 
No patient had symptoms suggestive of reflux. 


Discussion 
The precipitating factor that causes bleeding from 
oesop varices remains controversial. Peptic ero- 
sions and a sudden increase in intra-abdominal pressure 
are, at present, considered to be the two most important 
factors. However, current concepts are turning against 
peptic erosions (1) because there is no evidence of 
oesophagitis in biopsies taken from the oesophagus 
during operations for variceal bleeding (2), and patients 
with achlorhydria have been found to bleed from their 
oesophageal varices (11). Finally, manometry studies 
have failed to reveal abnormalities in the high pressure 
zone of the lower oesophageal sphincter. 

The hypothesis that peptic erosions gave rise to 
bleeding from oesopha varices was based on the 
work of Wangensteen (12, 13). Later, bile reflux was 


considered to be important in the breakdown of the 
oesophageal mucosa (14, 15). These studies were per- 
formed in animals, and unti recently, no investigation 
had been performed i in humans. The results obtained in 
this and other studies (4, 5) exclude reflux into the 
oesophagus as a possible p g factor. The 
hypothesis that peptic oesophagitis predisposes to 
bieeding from oesophageal varices is, in our opinion, 
untenable. 
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Anal cancer treated by fast neutron radiation 


ALFRED FRANKLIN* 


SUMMARY 

Ten patients with anal cancer were treated with fast 
neutrons from the Medical Research Council Cyclotron 
at the Hammersmith Hospital. In all cases a temporary 
colostomy was established before treatment commenced. 
Three of the patients had advanced tumours that were 
extending into the pelvis; treatment for these patients was 
palliative and all died within 1 year. Four of the remaining 
7 have normal anal function with no evidence of local 
recurrence of the tumour. Two others developed necrosis 
in the irradiated area and in another, the tumour recurred 
locally. The colostomy was re-established in 1 and the 2 
others had abdominoperineal resections, after which 
wound healing was prolonged. A majority of the surviving 
patients have thus been able to avoid a permanent 
colostomy. 


Introduction 
Histology and spread 
Malignant disease of the anal canal is uncommon, 
accounting for only 1-7—5 per cent of all tumours in the 
anorectal region seen in specialist units (1-3). The 
majority are squamous cell carcinomas; rarer types 
include basaloid cell carcinoma and malignant mela- 
noma (4). Perianal Paget's disease is a rare condition 
and where it occurs alone should be regarded as an 
apocrine adenocarcinoma of the anal skin. However, in 
about 80 per cent of cases, it is associated with an 
underlying carcinoma of the upper anal canal or the 
lower rectum (5). Those cases where an associated 
adenocarcinoma is present usually have a poor prog- 
nosis (6). True adenocarcinoma of the anal canal is 
very rare; it is most likely to arise in the epithelium of the 
anal glands which occur at the mucocutaneous junction 
(7). The association between longstanding anal fistula 
and adenocarcinoma in this region is well known (4). 
Anal neoplasms metastasize to inguinal lymph nodes 
in 40 per cent of cases. The majority of these have nodes 
at the time of presentation and of those that appear 
subsequently, almost all occur within the first 2 years 
(8). Wolfe and Bussey (9) in their review of the St Mark's 
Hospital series found similar results, there being in- 
guinal node involvement in 37 per cent of anal canal 
tumours and 42 per cent of the anal margin lesions. 
Haematogenous spread to the liver and lungs has been 
reported in about 8 per cent of cases and it is not as rare 
as was formerly thought to be the case (10). Lymphatic 
spread is either by way of the perianal or upper thigh 
lymphatics to the superficial inguinal nodes or via the 
internal iliac or obturator nodes (8). 


Site, sex and age incidence 

Squamous anal carcinoma can be roughly divided into 
two groups, those arising in the anal canal itself and 
those developing on the anal margin (i.e. below the 
dentate line or the mucocutaneous junction). The 
former is approximately three times the more common. 
Tumours of the upper anal canal occur slightly more 
frequently in women than men in the ratio of 3 : 2; those 
of the anal margin are much more common in men 


(M:F, 5:1). The age incidence is not significantly 
different from that for rectal cancer (11-13). 


Treatment 
The treatment of anal cancer has for the most part been 
surgical, with reasonable results in terms of survival, 
However, in many cases, anal function has had to be 
sacrificed to obtain adequate clearance of the tumour by 
means Of an abdominoperineal resection, whilst anal 
margin tumours have mostly required only wide local 
excision. Morson (11, 13) in his review of the St Mark's 
series quoted crude 5-year survival figures of 42-4 per 
cent for anal canal tumours and 51-4 per cent for those 
arising in the anal margin. Golden and Horsley (10), in à 
review of largely American literature, gave figures of 5- 
year survival following abdominoperineal resection of 
47-6 per cent and following local excision of 65 per cent. 
A series from Scandinavia (14) gives an overall 5-vear 
survival of 48 per cent (14 of 29 patients), and a 
52 per cent survival rate following abdominoperinea! 
resection. 

The use of radiotherapy in the treatment of anal 
cancer has been advocated mainly in the United 
Kingdom and France (15). Gordon-Watson (16) wrote 
of the dramatic results obtained by using interstitial 
radium to treat anal and rectal cancer. He advocated 
this mode of treatment alone or in combination 
with surgery, for otherwise inoperable tumours. 
Unfortunately, the early promise was not borne out by 
later results. Raven (17) found only | patient out of 19 
alive more than 5 years after treatment and only 3 others 
lived for a significant period. Equally poor results have 
been reported from the United States of America, Sweet 
(18) reporting on cases treated by either radium 
implants or with X-rays had | survivor in 19 cases (5-2 
per cent). In another series there were no survivors (19. 
More favourable results were obtained at the Fondation 
Curie with a 5-year survival rate of 35 per cent (20). 
Williams (21) reported a 37.5 per cent 5-vear survival 
rate. However, both of the above-mentioned papers 
reported complications in the form of anal strictures 
and radiation necrosis. These occurred early and re- 
quired the establishment of a permanent colostomy. 
The use of radiotherapy in treating anal neoplasms has 
thus been controversial with differing results being 
reported from different centres. 

The neutron (which is an uncharged subatomic 
particle) was identified by Chadwick in 1932. Fast 
neutrons produced by a cyclotron were first used to treat 
cancer patients by Stone in California only 6 vears later 
(22). Neutrons and X-rays impart energy to tissues in 
ways that are fundamentally different from each other. 
Moreover, there is evidence from radiobiologica! 
studies that neutrons should be superior to X-rays in the 
treatment of malignancy (22). 
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Fig. 1. Applicator showing the projection and lead lining in 
contact with the anus. 





Fig. 2. Patient under treatment. The Cyclotron ‘port’ is on 
the right. 


For the past 9 years a neutron beam from the MRC 
Cyclotron at Hammersmith Hospital has been used to 
treat patients with locally advanced and otherwise 
radio-resistant tumours (23). 


Patients and methods 

Details of 10 patients with anal cancer who were treated with a 
course of fast neutrons are given in Table I. Their ages ranged 
from 40 to 85 years at the commencement of treatment and 


Table I: DETAILS OF THE CASE SERIES 


there were 4 men and 6 women in the group. Six patients (Cases 
1-6) had squamous cell carcinoma and of these, 5 had anal 
canal lesions, the other (Case 2) had an extensive perianal 
lesion infiltrating into the anal canal together with bilateral 
inguinal node metastases. 

There were 3 cases of Paget's disease, 2 of whom (Cases 8 and 
9) had purely perianal lesions with no evidence of any 
underlying anal canal or rectal neoplasm. The other case (Case 
7) had a mucin-secreting carcinoma of the upper anal canal at 
about 5 cm from the anal verge in addition to her perianal 
lesion. 

The patients in this series were all treated with a course of fast 
neutrons, (rom the MRC Cyclotron at Hammersmith 
Hospital. This machine produces neutrons of 7 MeV energy 
which, from a single beam, can deliver an effective dose only a 
few centimetres into the tissues. It is therefore only suitable for 
superficial anal tumours but not for rectal neoplasms. In each 
case, a temporary colostomy was established prior to the 
commencement of treatment. This procedure reduces the 
patient's perianal discomfort and also the risk of local perineal 
infection. The colostomy was usually closed 3 months later. 

Two patients (Cases 1 and 2) had extensive intrapelvic 
tumours which required treatment by three or four converging 
beams of neutrons. The remaining 8 patients were treated by 
means of a single perineal field. An applicator (Fig. 1) was used 
to compress the perineum and anal canal and hence improve 
the depth dose. This has a lead surface in contact with the skin 
to reduce the skin reaction; a projection which fits into the anus 
during treatment ensures exact reproducibility of each treat- 
ment. This arrangement is shown in Fig. 2. 

The patients were given 1560 neutron rad in 12 fractions over 
26 days. In 2 patients (Cases 4 and 6) a florid perineal reaction 
occurred. Therapy was curtailed each receiving only 11 treat- 
ments, a total of 1440 rad. 

The perineal skin reaction developed about halfway through 
treatment and persisted until about 2 weeks after the course of 
irradiation had been completed. During this period, the 
patients were advised not to wash the treated area and were 
given barrier creams to apply. 


Results 
The results of treatment are shown in Table II. It is 
usually possible to perform a rectal examination on 
these patients about 10-14 days after the end of 
treatment, without causing undue pain. Rectal sens- 
ation remains normal and hence normal function can be 
re-established after closure of the colostomy, which 
should be performed 2 to 3 months after the end of 
treatment. 

Three patients have died, of whom 2 (Cases 1 and 2) 
had very large tumours with metastases at the time of 


Histology 
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Case no. Age (yr) Sex Site 
l 40 M Anal canal 
2 94 M Anal margin 
and anal canal 
3 60 M Anal canal 
72 F Anal canal 
5 83 F Anal canal 
6 48 F Anal canal 
7 85 F Anal canal and anal 
margin 
8 69 F Anal margin 
9 67 M Anal margin 
10 48 F Anal canal 


Poorly differentiated squamous 
cell carcinoma 


Moderately differentiated squamous 
cell carcinoma 


Squamous cell carcinoma 
Squamous cell carcinoma 


Poorly differentiated squamous 
cell carcinoma 


Squamous cell carcinoma 


Paget's disease and mucinous 
carcinoma 


Paget's disease 
Paget's disease 
Adenocarcinoma 
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Table I: RESULTS TO JUNE 1979 


Anal cancer treatment 








ATI 


Survival 
since Local 
Case treatment complications Distant | 
no. Alive (yr) Tumour control of treatment metastases Anal function 
p No 0-7 Residual None Liver and Colostomy retained 
peritoneum | | 
2* No l Residual None Groins and Colostomy retained 
liver 
j^ No 0-4 Residual None Liver (one) Colostomy retained 
extension 
into pelvis 
4 Yes 3-6 Complete regression None No Normal 
5t Yes $2 Complete regression None abt inguinal Normal 
nodes 
Yes 2 Recurrence and None No Initially normal, 
extension into abdominoperinea! 
rectum resection 
I Yes 4-4 Complete regression None No Normal 
8 Yes 3 Complete regression None No Normal 
9 Yes 24 Complete regression Late necrosis No Initially normal, colo- 
stomy re-established 
10 Yes 3 Complete regression Late necrosis No Initially normal, 
abdominoperines) 
resection 


* Intrapelvic tumours treated by converging beams (see text). 
t Reduced dosage (see text). 


presentation and for them, the course of irradiation 
merely gave reasonable palliation. The third (Case 3) 
had an extension of the tumour into his pelvis and outer 
anal verge. At autopsy he was also found to have a 
solitary liver metastasis. The 7 surviving patients were 
treated between 2 and 4% years ago and 4 of them 
(Cases 4, 5, 7 and 8) have normal anal function with no 
evidence of local recurrence. One patient (Case 5) 
developed right inguinal node metastases about 9 
months after her initial treatment and was given a 
successful course of neutron radiotherapy to the af- 
fected groin. It should be noted that the longest survivor 
(Case 7) had a tumour with a particularly poor 
prognosis. 

Three of the surviving patients (Cases 6, 9 and 10) 
have had further local problems. Case 6 developed a 
local recurrence of the tumour and has undergone an 
abdominoperineal resection. Cases 9 and 10 developed 
late post-irradiation necrosis which interfered with anal 
function. Case 9 has had his colostomy re-established 
and may in due course require excision of the rectum 
and anus. Case 10 has had an abdominoperineal 
resection and histological examination of the specimen 
confirmed the presence of tissue necrosis but failed to 
reveal any tumour. Both in this case and in that of Case 
6, the duration of perineal wound healing was 
prolonged. 


Discussion 

The rarity of anal tumours makes a randomized clinical 
trial of their treatment extremely difficult. The interpre- 
tation of published results is therefore difficult. In many 
of the series quoted, the more recently treated patients 
have a better than average chance of survival and fewer 
complications due to improved surgical, anaesthetic 
and radiotherapeutic techniques. 

Furthermore, most of the patients with this tumour 
are elderly and may die of unrelated causes, thus 
affecting the crude 5-year survival figures. In the present 
series it is still too early to assess the long term survival 
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rates, but the results so far seem to be reasonably good. 
The 3 patients who died with residual cancer and 
metastases had such deeply and widely infiltrating 
tumours that a uniform radiation dose could not be 
delivered to all parts of the tumour. The dose distri- 
bution problem special to neutrons available at 
Hammersmith Hospital may also account for the 
recurrence of the tumour in Case 6. The complication of 
necrosis appeared in 2 patients with very large tumours, 
necessitating areas of more than 100 cm^ to be ir- 
radiated; furthermore, both patients had obese buttocks 
which caused friction and moisture and probably 
impeded normal healing. 

n expectant approach to the problem of inguinal 
node metastases has been adopted, in accordance with 
the recommendation of Wolfe and Bussey (9) and 
Stearns (8, 24). However, this matter is controversial, as 
McCollum (25) advocated prophylactic groin irradi- 
ation. Only one of the 7 surviving patients (Case 5) has 
subsequently developed an inguinal node metastasis 
and this completely regressed with neutron irradiation. 
Following neutron irradiation, the perineal skin reac- 
tion subsides about 2 weeks after the end of treatment 
and when the temporary colostomy is closed 2-3 
months later, anal sensation and continence are quite 
normal. If closure is delayed, fibrosis may lead to anal 
stricture. When more deep seated tumours are treated, 
and hence the skin radiation dose is higher, the risk of 
necrosis and fibrosis is increased, 

This method of irradiation gives satisfactory results 
as far as local control of the neoplasm is concerned and 
has allowed a majority of the surviving patients to avoid 
having a permanent colostomy. This is specially useful 
in the case of elderly patients. If the treatment is 
unsuccessful and complications arise, surgery is still 
possible, as shown by 3 patients in this series. 
Widespread disease may be more amenable to treatment 
using combinations of surgery, radiotherapy and 
chemotherapy as outlined by Newman and Quan (26). 
Fast neutron irradiation is thus a further option 
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available in the treatment of anal cancer and is espe- 
cially useful where there is a strong desire on the part of 
the patient to avoid a permanent colostomy. 
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The late results of surgical treatment of pressure sores in 


paraplegics 
R. B. BERRY* 


SUMMARY 

The findings are presented of a retrospective survey of 
paraplegic patients who underwent surgical repair of 
pressure sores between 1973 and 1977. Forty-one patients 
with 56 sores were studied. The recurrence rate of 
repaired sores was 47 per cent. In an analysis of the data 
the only factor associated with a good long term result was 
a return home rather than chronic hospitalization fol- 
lowing surgery. This finding applied to bedridden but not 
to sitting patients. 


THE surgical treatment of pressure sores in paraplegics is 
lengthy and difficult. Because these patients have re- 
duced mobility and are frequently transferred to other 
hospitals they are rarely followed up so that the lon 
term results of treatment are unknown. Although muc 
has been written about the surgery of this problem, 
information on its long term success is lacking except in 
reference to specific types of patient (1—4) or to 
particular surgical techniques (5, 6). This study reports 
the results of all the paraplegics treated for pressure 
sores at the North-East Thames Plastic Surgery Centre 
since the foundation of the unit in May 1973, and 
attempts to define the long term outcome of surgery and 
to identify those factors associated with the durability or 
otherwise of the repair. 


Patieuts and methods 
Forty-six patients with 73 pressure sores have been treated. 
-one of the patients were men and their ages ranged from 
15 to 65 (average 45) years. The cause of ysis in 17 cases 
was multiple sclerosis and in the remainder it was predomin- 
antly trauma, spina bifida or the sequelae of spinal surgery. 
Sixteen patients had more than one sore. The site of the lesions 
was ischial in 33, sacral in 22 and trochanteric 1n 18. The length 
ee ranged from 14 to 307 days with an average of 
0 days 
Flap ry was performed on 50 of the 70 ulcers treated (1 
patient sn 3 lesions died before operation), and this was 
combined with excision of the underlying bony pressure point 
in 17. These were all rotation flaps, the precise design of each 
being determined by the availability of good quality soft tissue 
Seven ulcers, 4 of them sacral, were treated with split-skin 
grafts alone Five were excised and sutured directly, a pro- 
cedure made possible by removal of bone in 3. The remaining 8 
ulcers, all incidental to a larger lesion, were treated without 


operation. 


Results 

Of the 46 patients, 4 died during their admission, 3 of 
bronchopneumonia and 1 of a euo undiagnosed 
carcinoma of the bronchus. À further patient died 
within a month of discharge leaving 41 patients with a 
total of 56 ulcers available for review. The period of 
follow-up ranged from 12 to 56 months. 

Four patients with residual sinuses at the time of 
discharge subsequently redeveloped large ulcers. A 
further 17, completely healed on discharge, suffered a 
. recurrence of one or more ulcers, usually within the first 

3 months. The ulcers of 20 patients have remained 


Table It: COMPARISON OF VARIOUS FACTORS 
BETWEEN SUCCESSFUL AND UNSUCCESSFUL 


Factor Success. Unsuccess. Total 

n 20 21 41 
Male 12 15 27 
Average age 

(yr) 45-8 41-9 43 8 
No. with 

MS 8 7 15 
No. full arm 

power 14 13 27 
Average hospi 

stay (d) 92 87 90 
No. staying 

>l] mth 6 6 12 
No. having 

ostectomy 8 12 20 
No. with 

2] sore 4 7 ll 


MS, Multiple sclerosis. 


Table I SUCCESS OF HEALING RELATED TO 
DISCHARGE FROM HOSPITAL 


Discharged Discharged 


n |. home to hospital 
Successful 20 16 4 
Unsuccessful 21 9 12 
Total 441 25 16 


healed although 3 patients have developed sores at sites 
other than those treated. This represents a surgical 
success rate of 49 per cent. When considered in terms of 
the 56 ulcers treated, the success rate is only slightly 
better at 53-5 per cent (30 remained healed). 

There was no association between recurrent ulcer- 
ation and the age or sex of the patient, tbe cause or 
extent of paralysis, the number of sores or the time taken 
to achieve healing (Table I). Although excision of 
underlying bone was performed more commonly in 
cases that subsequently recurred, the difference 1s not 
statistically significant (y^ = 1-03, P» 0-2). 

The only significant difference between successful and 
unsuccessful cases (Table IT) was in their final desti- 
nation. Of the 25 patients discharged home, two-thirds 
remained healed, whereas of the 16 transferred to 
another hospital, usually the chronic sick ward from 
which they were admitted, three-quarters suffered a 
recurrence of the treated ulcer (y? = 6-56, P<0-02). 

Table III shows that this difference is almost entirely 
accounted for by those patients who had sacral and/or 
trochanteric lesions (the bedridden group). Eleven of 


* North-East Thames Regional Plastic Surgery Centre, St 
Andrew's Hospital, Billericay, Essex. 
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Table HI: SUCCESS OF HEALING RELATED TO 
SITE OF ULCER AND DESTINATION OF PATIENT 
AFTER 


i 


DISCHARGE 
Sacral and/or 
Ischial only trochanteric 
Healing 
Home 7 9 
Hospital 3 i 
Recurrence 
Home 6 2 
Hospital 3 10 


these patients went home and of these only 2 ex- 
perienced recurrent ulceration, whereas of the 11 dis- 
charged to hospital only 1 remained healed (x^ = 8-93, 
using Yates’ correction, P « 0-002). Two-thirds of the 
patients with ischial ulcers only (the sitting group) were 
discharged home rather than to hospital, but ap- 
proximately half of these lesions recurred in either 
situation. 


Discussion 
The methods of treatment employed in this group of 
tients have followed closely the lines set out by Bailey 


T), Griffith (8) and Yeoman and Hardy (9). The ave 
length of Me stay was 90 days, lower than the 173 
days recorded by Sanchez et al. (4). It nevertheless 
represents an important fraction of the total bed-time 
available, making the long term success rate of 49 per 
cent all the more disappointing. Comparison of this 
success rate with those of. other published series is 
difficult because much of the available information 
emanates from the Veterans Administration, and refers 
to patients with traumatic paraplegia sustained in 
battle. The series comparable with this study, relating to 
the heterogeneous patients seen in a British plastic unit, 
is that of Yeoman and Hardy (9) from Sheffield in 1954. 
They record no breakdowns in 68-4 per cent of sacral, 
61-1 per cent of ischial and 42:1 per cent of trochanteric 
sores, but do not state whether these figures relate to 
early or late breakdowns. 

Griffith (8,10) has listed the local and systemic 
factors leading to recurrence of pressure sores. Bony 
prominence, thin scar, malnutrition and anaemia were 
important, but fit paraplegics with sound repairs must 

ill rely on good nursing, mobilization and general care 
(7). It is thus surprising to discover that in the present 
series the only factor associated with a good long term 
result is a return home rather than to chronic hospitali- 
zation. Other variables such as the age of the patient, the 
cause or extent of paralysis, the number of ulcers and the 
duration and nature of surgical treatment appear not to 
affect the subsequent course to any significant degree. 

A tentative explanation of this finding, that those 
pn discharged home are of a different age group, 

ess extensively paralysed, or in some other way less 
constitutionally prone to develop pressure sores 1s not 


borne out. Of the patients discharged to hospital all but 
one (whose husband died during her admission) had. 
been living in hospitals before admission to this centre. 
This was largely a result of social rather than medical 
factors (either they were homeless or their relatives had 
been unable to cope with their care). With sufficient 
support these problems of home care can often be 
overcome. Six patients in this series, admitted from 
chronic wards, were discharged home following surgery 
and, of these, 5 have remained soundly healed. 

It seems that the individual attention provided in the 
home and the higher morale and sense of purpose 
enjoyed by these patients are important factors in the 

revention of recurrent sores. The fact that it is the 
ridden group who appear to benefit most from home 
care suggests that the bed itself is important, and 
supports the feeling that the impermeable mattress 
covers used in hospitals predispose to recurrent 
ulceration. 

Whatever the reasons, and further studies to elucidate 
them are indicated, the results of this investigation 
suggest that all paraplegics would benefit from return 
home rather than to hospital following the repair of 
iiu sores and that every effort should be made to 

s end. 


A 
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The natural history of malignant thyroid lymphomas 


R. P. GRIMLEY AND G. D. OATES* 


SUMMARY 

Twelve patients with malignant thyroid lymphomas seen 
over a 12-year period were reviewed. Two of these patients 
developed intra-abdominal lymphoma and a third, adult 
coeliac disease. Treatment by radiotherapy and thyroxine 
was effective, with thyroid excision mainly reserved for 
obstructing lesions. Prognosis was not affected by local 
metastases. A plea is made for open thyroid biopsy and 
accurate clinical staging of patients with this disease. 


MALIGNANT lymphoma of the thyroid is rare. An 
incidence of 5 per cent of all thyroid cancer has been 
quoted (1). Át one time it was confused with anaplastic 
small cell carcinoma but it is now ized as a 
distinct entity (2). Women are affected more commonly 
and the main histological types are lymphosarcoma and 
reticulum cell sarcoma. A relationship between 
Hashimoto's disease and malignant lymphoma has been 
well documented (3). 

The clinical features, management and outcome of 12 
patients treated at Birmingham General Hospital are 
outlined and discussed. The case histories of 3 patients 
who developed abdominal pathology are summarized 


Table I: SUMMARY OF CLINICAL FEATURES 


Patients 

Six women and 6 men have been studied. The mean age of the 
women was 66-3 (range 56—80 years) and that of the men 
58 years (range 31—80 years). Men tended to develop clinical 
evidence of tumours earlier than women. ‘ 

Presenting signs and symptoms are summarized in Table I. 
Only 1 patent presented with a goitre and dysphagia. 
Investigations on all patients included measurement of serum 
thyroxine, tri-iodo thyronine and thyroid autoantibodies. A 

blood count, X-rays of chest and thoracic inlet and indirect 
laryngoscopy were also done. À summary of these investig- 
ations is given in Table II. The full blood count and chest X- 
rays were normal in all patients. 

After histological confirmation of malignant lymphoma, 
treatment in cases consisted of local radiotherapy and 
thyroxine as indicated in Table III. Nine p Initially had 
in = of thyroid resection whereas 3 had thyroid needle 

only. 
diffuse goitre was present in 11 of the 12 patients. The 
other patient, an 80-year-old woman, had involvement of the 
left thyroid lobe on 

All 4 patients with raised thyroid autoantibody titres had 
associated Hashimoto's disease on histology. Eight patents 
had reticulum cell sarcoma and 4 had lymphosarcoma These 
findings are summarized in Table IV. 

Symptoms and signs regressed in all cases after local 


Age Goitre i 
Patient (yr) Sex enlargement lymphadenopathy Voice Stridor Thyroid symptoms 
A 67 F 2 mth None Hoarse Present Hypothyroid 
B 56 F 18 mth None None None None 
C 70 F 2 mth None None None None 
D 65 F- 2 mth None None None None 
E 80 F 3 mth None Hoarse None None 
F 60 eB --1mth None Hoarse Present Hypothyroid 
G 80 M 3 wk Present Hoarse None None 
H 74 M 2 mth Present Hoarse Present None 
I 59 M 1 mth Present Hoarse None Hypothyroid 
J 69 M 18 mth None Hoarse Present None 
K 31 M 1 mth Present Hoarse None Hypothyroid 
L 39 M 5 wk None None None Hypothyroid 


Table IE SUMMARY OF INVESTIGATION RESULTS 


Investigation No. of patients 
Hormone status 
Hypothyroid 3 
ypothyroi 3 
Thyroid antibodies +ve in 4 
— ve in 8 
LA be rae 
ormal 9 
_ Left cord 2 
Right sy l 
X-rays of thoracic inlet 
isplaced trachea I 
Normal trachea 1 


* Four patients with retrosternal mass. 


: Mon 


radiotherapy and thyroxine. The mean follow-up time in all 
patients was 13 months (range 4-144 months). 

Only 2 Pu developed metastases regressing after radio- 

therapy. One patient developed cervical lymphadenopathy 4 

postoperatively. He is tumour-free at 3 years 2 months. 

A woman who devel an isolated metastasis in the shaft of 

the humerus is free of clinical recurrence at 12 months follow- 


up. 


Case 

The three patients reported below all developed abdominal 
thology. 

Pase I (Patient K): In February 1975 a 31-year-old man 

presented with a hard goitre which had been enlarging for 1 
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month. He was clinically hypothyroid with cervical lymph- 
adenopathy. On investigation his serum thyroxine was normal 
but his thyroid autoantibody titres were elevated. — 

After bilateral subtotal thyroidectomy, local radiotherapy 
and thyroxine he remained well with effective control of local 
disease for 9 months. Histology of the thyroid confirmed 
reticulum cell sarcoma and associated Hashimoto's disease. 

Subsequently he developed an abdominal mass which was 
found at laparotomy to be a result of pes mesenteric 
lymphadenopathy. The mass was in le and bio 
revealed reticulum cell sarcoma. Radio py was adminis- 
tered. The patient died from the disease 2 months later. 
Case 2 (Patient H): In June 1971 Us e man presented 
with a rapidly enlarging goitre and stridor. A benign polyp had 
been removed from the rectum 10 years previously. 

His thyroid function tests were normal A total 
thyroidectomy for tracheal obstruction was followed by local 
radiotherapy and thyroxine after histological confirmation of 
lymphosarcoma. 

Local disease was controlled but rectal bleeding occurred 4 

months later. On investigation the source of the bleeding was 
found to be a polypoid Ee T AE 
could not ascertain whether this tumour occurred at the site of 
oraa Op an ocean ineal excision of the rectum 
was done but the patient died from metastatic disease 11 
months later. 
Case 3 (Patient L): In June 1975 a 39-year-old man ted 
with a goitre which had been enlarging for 5 weeks. His thyroid 
autoantibody titre was raised. Biopsy and resection of thyroid 
isthmus revealed reticulum cell sarcoma in association with 
Hashimoto’s disease. He was effectively treated with local 
radiotherapy and thyroxine. 


Table IIl: TREATMENT OF THYROID LYMPHOMA* 
Patient Surgery 


Emergency subtotal thyroidectomy 
Total thyroidectomy 

Bilateral subtotal thyroidectomy 
Tru-cut needle biopsy 

Left hemithyroidectomy 
Excision of thyroid isthmus 
Tru-cut needle biopsy 

Total thyroidectomy 

Tru-cut needle bi 

Bilateral subtotal thyroidectomy 
Bilateral subtotal thyroidectomy 
Excision of thyroid isthmus 


PASH TOIMOOwS 


* Local radiotherapy and thyroxine given postoperatively in 
all cases. 


Four months later, megaloblastic anaemia was detected at a 

routine follow-up examination and adult coeliac disease was 

iagnosed. He is reasonably well on a gluten-free diet with no 
evi of lymphoma. 


Discussion 
Accurate clinical diagnosis of malignant thyroid 
lymphoma is difficult but we agree that the distinguish- 
ing clinical features include a recently enlarging hard 
goitre in the over-50 age group (5. 

An incidence of 5 per cent of all thyroid cancer is 
supported by other authors (1, 5); however, the higher 
female incidence was not found in our series (6). 

A fleshy, relatively avascular gland is noted at 
operation with associated node involvement. In 9 of our 
patients some form of thyroid excision was necessary 
usually for mechanical reasons but also for accurate 
histological diagnosis. We t that needle ag ed 
may not always be reliable, as in one of our cases, but 
this technique has its advocates (7). 

The predominant histology of reticulum cell sarcoma 
is similar to that noted by others (8). We agree that 
histological differentiation between types of malignant 
lymphoma has little practical value since both main 
types are radio-sensitive. The exception is the rare 
variety of Burkitt’s lymphoma which can be treated with 


cyclophosphamide. , 
We reaffirm that local eseist to the thyroid 
d, cervical nodes and superior mediastinum should 
e the mainstay of treatment in all patients (6). 

Prognosis in our series is favourable, with 6 patients 
tumour-free after 2 years and only one patient dyin 
from metastatic disease. Prognosis has been considered 
poor if local nodes are involved but this has not been 
shown in our series (8, 9). A 5-year survival rate of 54 

cent was noted (8) out of 35 patients collected over a 
4-year period. In another report, 11 out of 14 lymph- 
omas were cured although duration of follow-up is 
not known (10). The other 3 patients died from Burkitt's 
lymphoma of the thyroid. 

We remain unconvinced of the relationship 
between Hashimoto's thyroiditis and thyroid lymph- 
oma since only 4 of our patients had associated 
histology. In one series 27 out of 35 patients had 
lymphoma and Hashimoto's thyroiditis and a sugges- 
tion was made that lymphomas developed in an area of 


Table IV: HISTOLOGY OF THYROID AND PATIENT FOLLOW-UP 


Age 
_ Patient (yr) Sex Histology Follow-up 
A* 64 F Lymphosarcoma, Hashimoto's 4 mth 
B 56 F Reticulum cell sarcoma 4 yr 
C 70 F Reticulum cell sarcoma 12 yr 
D 65 F Lymphosarcoma No recurrence at 12 mth 
E 80 F Lymphosarcoma 24 mth 
F 60 F Reticulum cell sarcoma + Hashimoto’s 18 mth 
G 80 M Reticulum cell sarcoma 38 mth 
H 74 M Reticulum cell sarcoma Died at 18 mth from abdominal 
lymphosarcoma 
I 59 M Reticulum cell sarcoma Died at 6 mth from multiple 
metastases \ 
J 69 M Lymphosarcoma No recurrence at 26 mth 
K 3] M Reticulum cell sarcoma 4- Hashimoto's Died at 10 mth from abdominal 
reticulum cell sarcoma 
L 39 M Reticulum cell sarcoma + Hashimoto’s No recurrence at 4 yr but developed 
adult coeliac disease 
* In this paticnt an initial needle biopsy showed evidence of Hashimoto’s disease only. Malignant lymphoma was detected 
in the excised gland after an emergency resection was precipitated by tracheal obstruction. 


+ 


altered immune status (8). Other authors have suggested 


that neoplastic cells originating from lymphoid tissue 
appear capable of making antibody against host cells 
usually depending on whether lymphoid infiltrates are 
present in the gland (11). 

. The development of associated abdominal pathology 
in 3 of our patients is interesting. A tendency towards 
rumes Ney involvement has been reported in the 

terature (9, 12-14). Whether associated disease in- 
dicates abdominal metastasis or a multicentric ori 
remains hypothetical. À case may be made for studying 
patients with thyroid lymphoma, e.g. by lymphangio- 
graphy and laparotomy, but at the moment we feel that 
‘the incidence of associated disease is too rare for 
invasive procedures to be advised generally. 
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Results of surgical staging in Hodgkin's disease 
P. G. GILL, R. G. SOUTER AND P. G. MORRIS* 


SUMMARY 

The results of surgical staging in Hodgkin’s disease in 107 
patients the care of one surgeon over an 8-year 
period are presented. The inaccuracy of clinical staging is 
re-emphasized as 43 per cent of patients had their disease 
stage altered by surgical staging. Lymphangiography 
correctly predicted the .presence of intr minal 
disease in only 70 per cent of patients. Spleen size was not 
an indication of involvement, and furthermore the spleen 
was involved by disease in the absence of nodal 
involyement in 6 patients. In 2 cases mesenteric nodes 
were involved in the absence of pancreatic or coeliac nodal 
involvement. As a consequence of surgical is many 
patients received a more extensive field of r jonierüny. 
and 18 per cent of patients were treated by combination 
chemotherapy instead of radiotherapy, There was no 
hospital mortality a low operative morbidity 
following surgical staging. At present surgical staging is 
an essential part of the overall strategy of management of 
patients with Hodgkin's disease. 


THs treatment of Hodgkin's disease has undergone a 
continuing evaluation in recent decades to the point 
where certain principles are well established. 
Radiotherapy in adequate doses can achieve long term 
control of disease confined to the lymph nodes (1-3) 
while effective chemotherapy is available for at least 80 
per cent of patients with advanced disease (4, 5). 
Recent reports have emphasized that the best results 


. in this disease are achieved when effective treatment is . 


given at the first presentation (6, 7). In order to give the 
mud HS the extent of the disease must be precisely 
de i - 

Because of the inaccuracy of clinical and radiological 
assessment, surgical staging was explored (8) and the 
value of this procedure in detecting occult abdominal 
disease has been confirmed in several reports (9-12). 
Thus, confirmation of abdominal disease permits 
radical radiotherapy for cure, while its absence means 
curative treatment can be given and the patient spared 
the additional morbidity of total nodal irradiation. 
Thus there would seem to be a strong argument for 
routine staging laparotomy and splenectomy in patients 
with predominantly ce bata dq disease. 

This view has not gone unchallenged in some centres 
where the use of either total nodal irradiation or 
involved field and mantle irradiation plus 
chemotherapy has been advocated (13—15). The value 
of laparotomy as an aid in formulating a therapeutic 
plan is thought to have been thereby diminished. If 
radical radiotherapy is to remain the principal 
treatment for disease confined to the |vuphoid system, 
then it seems important to minimize the morbidity 1n 
both the short and long term without compromising 
adequacy of treatment. This has been the main 
therapeutic principle in the cases reported in the present 
series in which the role of surgical staging and 
splenectomy under the management of one surgeon 
(P. J. M.) has been examined and its value reappraised. 


Patients and methods 

A total of 107 patients 1s included in this review. Thirty-eight 
were referred to P. J. M. at the Royal Melbourne Hospital, 
Victoria, between 1971 and 1974 and 69 were referred to the 
Oxford Lymphoma Group at the Churchill Hospitzl, 
Headington, from 1974 to 1979. A tissue diagnosis of 
Hodpkin's disease had been established in all patients, and'they 
were staged clinically after review of the histology—by one 
panelon in each centre with classification according to the 

ye nomenclature (16). 

These two groups are not exactly comparable and represent 
an approach to aay sa which has evolved with experience over 
the past 8 years. y 8 of the Melbourne series had not 
received any treatment on referral. The majority had received 
mantle irradiation before staging was carried out. Sixty-one 
patients of the Oxford series were previously untreated, and 6 
of the treated patients had been given only 1000 rad to the 
mediastinum preoperatively because of extensive mediastinal 
disease compressing the trachea. The results in the two groups 
have therefore been presented separately ın addition to the 
findings overall. 

Chnical staging was assessed on the basis of the clinical 
examination, the presence of symptoms such as fever, might 
sweats and weight loss in excess of 10 per cent, and full blood 
count and liver function tests. Bipedal lymphangiography was 
despues in conjunction with intravenous pyelography and 

iver/spleen scans. The patients were then considered to have 
either localized nodal disease (stages I and II, A or B) or 
extensive nodal disease (III and IV, A or B), and were 
considered for further assessment by laparotomy and 
splenectomy. The lymphangiograms were evaluated by one 
experienced radiologist in each of the two institutions involved. 
Bone-marrow examination was not performed routinely in 
patients with early disease (stage I and II) unless there was a 

ific indication such as systemic symptoms or an 
7 aD ity in the peripheral blood, since the yield otherwise is 
ow (17). 

Liver disease was assessed by biochemical tests of liver 
function and by technetium-99 scanning in some patients. 
Needle biopsy was only performed if these were obviously 
abnormal. Confirmation of liver or marrow disease was usually 
a contraindication to further staging, unless there was evidence 
of hypersplenism. Patients with hypersplenism are not included 
in this series. 

Laparotomy 
These procedures were all performed by one or other of the 


authors. Splenectomy was performed with excision of hilar 
lymph nodes and the pedicle marked with tantalum clips. The 


peu dM ed cun Yen tate pelvic 


and nodes sampled from the para-aortic and iliac groups. 
Tantalum clips were appned to the site of biopsy. Nodes were 
routinely taken from the coeliac and mesenteric groups and a 
wedge biopsy of the liver was performed. Bone-marrow 
biopsies were taken in most patients from the sternum or the 
iliac crest, and in some women oophoropexy was carried out if 
subsequent treatment was likely to include radiotherapy to the 
abdominal and 1liac node fields. 


Treatment 
Those patients with pathological stage I or II received mantle 
or inverted-Y radio y. the upper mantle technique 


1 
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II disease the upper para-aortic nodes were 

in Oxford, but not Melbourne. Patients in 
thological stage IIIA were randomly d 

irradiation or combination chemotherapy 
MVPP (5) Stage IIIB and IV were treated with chemo 


Oxford with 


Results 
Detection of abdominal disease 
Splenic involvement: The spleen was affected in 42 
patients overall (29/69 and 13/38), of which only 15 (14 
pe “cent) were palpable clincally. All these 15 were 

istologically involved by di but spleen size was 
generally an unreliable indicator of the presence of 
Hodgkin's disease unless it was over 500 g. Thus the 
high incidence of splenic involvement (9, 10, 18) and the 
unreliability of spleen size as an indication. of 
involvement by disease 1s confirmed. The spleen was 
usually involved together with the lymph nodes, but this 
was by no means always so, as shown in Table I. Six 
patients had histologically affected spleens without 
node involvement, and 11 had positive nodes with a 
normal spleen. This latter figure is interesting 1n view of 
the experience of others who had found nodal 
involvement only rarely in the absence of splenic disease 
(19). 
Lymph node involvement: Forty-seven patients had 
disease affecting intra-abdominal nodes, in 11 instances 
without associated splenic disease. The histology in this 
latter group was as follows: nodular sclerosing 6, mixed 
cellulanty 3 and lymphocyte predominance 2. 

Satisfactory lymphangiography was obtained in 95 
cases (65 of the Oxford cases and 30 of the Melbourne 
group) and of the 18 lymphangiograms considered 

onde 12 were subsequently confirmed histologically. 

The concordance between radiographic appearances of 
the nodes and the histology is shown in Table II. Overall 
the lymphangiogram was correct in 65 of the 95 cases 
(68 per cent) and in 46/65 (71 per cent) of the Oxford 
series. Both false positive (6/95, 6 per cent) and false 
negative (24/95, 2b p er cent) interpretations occurred. 
Analysis of the Miei negative reports revealed that this 
was in part due to involvement of non-opacified nodes 
in the splenic hilar, coeliac and mesenteric groups alone 
in 7 cases. Furthermore, in 2 of these, peripherally 
situated mesenteric nodes sampled routinely were the 
only abdominal site of the disease. This emphasizes the 
necessity for meticulous attention to detail in obtaining 
biopsy material. 

- There was a reasonable correlation between the 

geon's operative assessment of the nodes and the 

istolopcal dings (Table III). However, there was still 
a significant error rate (17/107, 16 per cent), thus 
indicating the need to sample all node groups routinely 
and not sim cud those that appear macroscopically to be 
involved. 11 false positives in this group occurred 
mainly in the early part of the series, and can be 
attributed to the nodal enlargement which commonly 
follows lymphangiography. However, it is also apparent 
that with experience of the appearances of disease at 
surgery the error rate is quite low. 
Laparotomy and alteration of stage; The aim of properly 
conducted surgical staging is to locate accurately disease 
which cannot be detected clinical investigation and to 
confirm or exclude its presence when suggested by these 
means. This aim was achieved in this series, as overall 39 
, patients (36 per cent) had their stage advanced and in 8 
(7, per cent) it was reduced by the procedure. The 
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Table I: THE. RELATIONSHIP BETWEEN SPLENIC 
AND NODAL INVOLVEMENT AT STAGING 
LAPAROTOMY IN 105 PATIENTS" 


- Splenic involvement 
Nodal involvement T vec 





— ve 
4 ve 36 11 
— ve 6 53 


* ] previous splenectomy. 


Table II: THE RELATIONSHIP BETWEEN THE 
LYMPHANGIOGRAPHIC ASSESSMENT OF NODE 
INVOLVEMENT AND THE HISTOLOGICAL 
ASSESSMENT AFTER LAPAROTOMY IN 95 CASES 
WHERE LYMPHANGIOGRAPHY WAS PERFORMED 


ro abo ae 
Histology —ve 

+ ve 12 24 

— ye 6 53 


No lymphangiogram in 12 patients. 


Table HI: THE RELATIONSHIP BETWEEN THE 
SURGEON'S ASSESSMENT OF NODAL 
INVOLVEMENT AT LAPAROTOMY AND THE 
SUBSEQUENT HISTOLOGICAL ASSESSMENT OF 
THE NODES 


Lymph nodes at op 


Histology ve — ve 
4 ve 4l 6 
— ve 11 49 


Table IV: PREOPERATIVE CLINICAL STAGING AND 
POSTOPERATIVE PATHOLOGICAL STAGING IN 
THE OXFORD SERIÉS 


^ Stage 
] 2 3 4 
Preop 29 32 8 0 
Postop 23 1] 31 4 


Table V: PREOPERATIVE CLINICAL STAGING AND 
POSTOPERATIVE PATHOLOGICAL STAGING IN 
THE MELBOURNE SERIES 


Stage 
1 2 3 4 
Preop. 3 15 20 0 
Postop. S 4a 17 16 3 


preoperative clinical staging and the Ari cl 
pathological staging in Oxford and Melbourne are 
shown in Tables IV and V, and the number of patients in 
which the staging was altered by laparotomy is shown in 
Table VI. The number of patients whose staging was 
reduced 1s rather high, but this appears to reflect a 
difference in the interpretation of the lymphangiograms 
in the two centres, many of the Melbourne patients 
having their stage lowered from IIIA to IIA when nodal 
disease was not confirmed despite adequate biopsies. 
Three patients had liver disease in addition to splenic 
involvement on biopsy and another 3 had bone-marrow 
involvement. Three patients had  sarcoid-like 
granulomas in the spleen without involvement by 
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Table V: THE NUMBER OF PATIENTS IN WHOM 
CREASED OR 


STAGING WAS EITHER IN 
DECREASED BY LAPAROTOMY IN THE TWO 


SERIES 

Alteration in staging Oxford Melbourne 
Increase 30 9 
Decrease i 7 
No change ' 38 22 


Table VIE THE HISTOLOGICAL TYPES OF 
HODGKEIN'S DISEASE IN PATIENTS WHO HAD A 
STAGING LAPAROTOMY IN OXFORD AND 
MELBOURNE 


Histology Oxford* 
Lymphocyte = B 2 
predominant 

Nodular sclerosing 28 23 
Mixed cellularity 23 10 
Lymphocyte depleted 3 — 
* Two not readily classifiable. 

t Three not readily classifiable. 


Table VII: THE HISTOLOGICAL TYPE OF 
HODGKIN'S DISEASE FOUND IN DISEASED 


INTRA-ABDOMINAL LYMPHOID TISSUE 
Histological findings Oxford* Melbourne 
Lymphocyte 9 2 
predominant 

Nodular sclerosing 12 12 
Mixed cellularity 13 5 
Lymphocyte depleted l — 

* Two not readily classifiable. 


Table IX: THE COMPLICATIONS OCCURRING IN 
107 PATIENTS AFTER STAGING LAPAROTOMY 


Fever 

Bronchitis 

Pneumonia 

Urinary retention 

Pulmonary embolus (confirmed) 
Pulmonary embolus (suspected) 
Wound dehiscence s 

Small bowel obstruction 


weed mh NO) pet pe ta pet a] 


There were no deaths 


Hodgkin's disease. Two young women had micro- 
nodular cirrhosis localized to one lobe of the liver, but 
the liver was not involved by disease. 


Abdominal disease and histological type 
The distribütion of the histological types of-Hodgkin's 
disease in the two series of patients 1s shown 1n Table 
VII. Approximately two-thi of the Melbourne 
pari were classified as having nodular sclerosing 

odgkin’s disease. This represents the early approach 
to staging in Melbourne where it tended to be confined 
to those patients suspected of having abdominal 
recurrence after upper mantle radiotherapy for disease 
otherwise associated with a good prognosis. Overall, 56 
patients (52 per cent) had abdominal involvement and 
the nodular sclerosing type of disease was most 
commonly found (Table VIII). 

Eight (12 per cent) of the Oxford patients had 
abdominal disease and had presented with disease 


Melbournet 


t 


clinically localized to the cervical nodes. There was no 

pere pes m type predominant in this group, 2 
ing mixed cellular, 3 lymphocyte predominant and 3 

nodular sclerosing. ' 


Complications of surgical staging (Table IX) 
No deaths occurred in either group of patients. The 
most common complications were minor respiratory 
problems associated with a degree of left basal 
atelectasis and they were treated with mobilization and 
physiotherapy. Antibiotics were required in five 
instances of established pneumonia or acute bronchitis. 
No cases of clinical deep vein thrombosis occurred. 
Three patients suffered suspected pulmonary embolus 
confirmed in one case on a lung scan. Two patients 
required reoperation, for a wound dehiscence and small 
bowel obstruction respectively. 


Discussion 

The results obtained in this series generally confirm the 
findings in earlier reports of surgical staging 
(8,11,18,20). A high overall incidence of abdominal 
disease was revealed and this was discovered in a large 
number of patients with apparently i 
supradiaphragmatic disease on clinical staging. There 
was no consistent clinicopathological pattern to permit 
identification of these patients by means other than 
surgery. As a result of laparotomy, the stage was altered 
in 47 patients ne per cent). This was achieved with no 
mortality and low morbidity. This usually involved an 
alteration in the proposed extent of irradiation but in 19 
instances the decision to treat with chemotherapy was 
based solely on the surgical findings. 

The inaccuracy of staging by clinical means has again 
been emphasized by our findings. Although all palpable 
spleens were involved in our series, there was a poor 
overall relationship between spleen size and the presence 
of disease, as described in earlier reports (9,11, 18). 
Lymphangiography was not a good general indicator of 
abdominal disease. However, if one excludes the 6 
instances where splenic involvement alone was present 
and the 7 cases of involvement of outlying nodal grou 
in thé mesentery and splenic hilum, then 
lymphangiogram was accurate with respect to the status 
of the para-aortic and iliac nodes in 65 out of 82 (79 per 
fiie cases, thus confirming its general accuracy at this 
level (11). A more recent evaluation of computed 

tomography in Hodgkin's disease (21) suggested that it 
could well replace lym Dang ED in clinical 
evaluation of patients, but did not eliminate the need for 
laparotomy. Thus the value of surgical staging 
(9,10,18,20) has been confirmed once again in the 
present series, and has been achieved with a low 
operative morbidity. 

Overwhelming,  post-splenectomy infection is 
descnbed as an acute fulminating septic episode 
associated with a 50-75 per cent mortality, usually 

ocaused by pneumococcus or Haemophilus influenzae in 
the splenectomized patient (22—25). Although this is 
said to occur in up to 10 per cent or more of all such 
patients with treated Hodgkin's disease (23), no such’ 
cases had occurred in the Melbourne series up to the end 
of 1974 and none has occurred in Oxford. Deaths from 


_ infection have been associated with marrow suppression 


and u onsive disease. We have given penicillin 
prophylactically after staging laparotomy in children up 


- 


to the age of 15, no children in either series being under 
the age of 11. À case could be made for the use of 
polyvalent pneumococcal polysaccharide vaccine 
although its benefits are open to question in this group 


of erae (22). 

nones do not support the opinions previously 
expressed t routine laparotomy ou rarely 
contributes to therapeutic management in 
supradiaphragmatic disease and is therefore not 
warranted (13, 26). Such a view ignores the additional 
advantages of removing a potential focus of further 


spread of disease and the potential for improving 
tolerance to subsequent abdominal radiotherapy by 
splenectomy (27). Nevertheless, the value of surgical 


staging has to be considered in relation to the treatment 
policy which prevails at a particular institution. Perhaps 
total nodal irradiation or extended field irradiation and 
chemotherapy for less advanced stages of disease may 
diminish the role of surgical staging in the future, but the 
advantages of these approaches have not been proved 
by results of clinical trials. For the present, radical 
radiotherapy to all areas of precisely delineated nodal 
disease, and multiple chemotherapy for those with 
histologically established visceral disease at the time of 
first presentation, appears to be the best course. Our 
findings confirm that surgical staging is essential to such 
a strategy. 
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Low dose heparin and compression stockings in the 
prevention of postoperative deep venous thrombosis 


STAFFAN TÓRNGREN* 


SUMMARY 

The frequency of deep venous thrombosis (DVT) was 
studied in 98 patients undergoing major abdominal 
surgery. All the patients received low dose heparin 
prophylaxis 5000 i.u. every 12 h for 5~7 days. In each 
patient, a graduated compression stocking was also worn 
and randomly allocated to one of the legs and the other leg 
served as a control. DVT was diagnosed by the !?*]- 
‘fibrinogen method. Four patients developed bilateral 
DVT and 8 patients unilateral DVT, all of whom 
developed it in the control leg. The difference in unilateral 
DVT between stockinged and control legs was signi 

(P < 0-004). It is concluded that a combination of low dose 
he and graduated compression stockings is more 
effective than low dose heparin alone in reducing the 
frequency of postoperative DVT. It is suggested that this 
combination of prophylaxis might be of value in high risk 
patients. 


Venous thrombosis is a common cause of morbidity 
after sur operations. Using the !?*I-fibrinogen 
method, it has been shown that about every third 
general surgical patient develops deep venous 
thrombosis (DVT) of the legs (1). Several methods have 
been used in the prevention of postoperative DVT, one 
of which is sdminietrdtion of low dose heparin which 
has been shown to be effective against postoperative 
thrombosis. In patients with a high risk of developing 
postoperative DVT, one form of prophylaxis might not 
give sufficient protection and a combination of two 
preventive measures might offer better protection. 
À combination of low dose heparin and di- 
hydroergotamine indicated positive results in patients 
undergoing total hip replacement (2). On the other 


hand, low dose heparin did not improve the DVT ` 


prophylactic effect of preoperative intermittent calf 
stan a ression in patients undergoing routine surgery (3). 
ermore, no advanta was gained when a 
in and compression 
was used in the 
management of surgical SE (4) The present 
controlled trial was und en to investigate whether a 
reduction in the frequency of DVT could be achieved 
with a combination of low dose heparin and graduated 
compression stockings. 


Patients and methods 


The study comprised 1 80 years) in whom major abdominal 
66-2 Yum T range 42-- whom major abdominal 
iy bun planned. a Ave tients suffered from 
ant disease The EU d MODE Die 
of the investigation and consented to participate in the study. 
All the patients received low dose sodium heparin 
Vitrum, Stockholm), 5000 i.u./ml, 1 ml subcutaneously 2h 


stockings of unspecified 


before surgery and ED bg every twelfth hour for 5-7 - 


days postoperatively. tients (rep wore p 
ion stockings of rd edid Co ) on 
the other serving as a ALTI The stockings were 
randomly allocated to the ri t or the left leg depending on the 
date of birth of the patient. stocking size was determined 


Table I: REASONS FOR EXCLUSION 
No. of patents 


DVT in 
No Bilateral control 
Reason DVT DVT leg 


No preoperative heparin l 
injection, stocking 


lace 
Withrow of 2 l 2 
because of b ng, 
stocking in place 
No stocking 1 
Patient retracted consent 2 
tively 


postopera 
" Did not tolerate ao l 


Not operated l 
Total 7 2 3 


* Operation postponed, DVT probably present before the 


operation. 
Table I: OPERATIONS PERFORMED 
Operation 


Large intestine 
Oesophagogastroduodenal 
Rectal ne 


No. 


52 
17 
16 
Explorative laparotomy ` 5 
small intestine 4 
3 

1 

98 


according to the manufacturer's recommendations. The 
stockings were applied 2 h before the operation, changed on 
the third postoperative day and after that were left in place 
until the sixth postoperative day. Apart from low dose heparin 
and stockings no prophylactic measures other nd routine 
physiotherapy were used before or after the operation. 
venous thrombosis was diegnosed by by pe ^ 
fibrinogen method as earlier described by Negus et al. (5) and 
Törngren and Forsberg (6). The measurements were started 
before the operation and continued at least to the seventh day 
postoperatively. The statistical method used was the sign test. 


Results 
Twelve of the 110 patients not fulfilling the criteria of the 
study were excluded from the analysis (Table I). Thus, 


- 98 patients (56 men and 42 women) were available for 


analysis. Forty-five patients wore the stockings on the 
right leg and 53 on the left. The operations performed 
DVT developed in 12 of th 

eve in 12 of the 98 patients (12 per cent 
Bilateral DVT was diagnosed in erica Oellien 
DVT was found in 8 patients, all in control legs (Table 
III). The difference in frequency of unilateral DVT in 
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Table IU: THE FREQUENCY OF DVT IN THE 
WHOLE GROUP 


Unilateral* Bilateral Total 
Cae legs 8 (8%) 4 (4%) — 12 (1294) 
nA 
Stockinged legs 0 4 (495) 4 (476) 
(n — 98) 


* The difference between unilateral DVT in control and 
stockinged legs 1s significant (P «0:004, sign test). 


control and stockinged legs was statistically significant 
(P « 0-004). No patient had fatal pulmonary embolism. 
In 55 patients suffering from malignant disease 8 
patients developed DVT (15 per cent). Unilatera] DVT 
was found in 5 of these patients and bilateral in 3. There 
were not sufficient patients with malignant disease in the 
study for a statistical analysis. The distribution of 
thrombi was the same as in earlier reports from the same 
department (6, 16). 

e stockings resulted in no complications and did 
not cause complaints from the surgeons or nursing staff. 
Only a few complaints from the patients were noted, 
mostly because the stockings fell down easily causing 
some disturbance to the ambulant patients. 

Side effects which might be associated with low dose 
heparin were 3 wound haematomas, minor bleeding 
from gastric drainage in | patient and reoperation in | 
patient due to bleeding after cholecystectomy. The latter 
complication was ascribed to a faulty ligature of the 
cystic artery. À further 7 patients were withdrawn from 
the trial because of bleeding which might have been due 
to the heparin (Table I). 


Discussion 

The efficacy of low dose heparin in preventing 
postoperative DVT and fatal pulmonary embolism in 
patients undergoing abdominal operations has been 
documented (1). In a previous study of patients with 
gastrointestinal operations low dose heparin 
significantly red the frequency of DVT compared 
with a control group ( 

Graduated compression stockings have been shown 
to increase venous Row (7) and to lower the incidence of 
postoperative DVT (8-10), although they do not seem 
to be as effective as low dose heparin. However, elastic 
stockings of cylindrical shape were not effective in 
reducing — postoperative VT (11,12) Other 
prophylactic measures designed to decrease venous 
stasis such as muscle stimulation of the calf and 
intermittent pneumatic compression have also been 
found effective in reducing postoperative DVT (13-15). 
These procedures are undoubtedly more complicated 
than wearing stockings. 

A combination of low dose heparin and compression 
stockings has been used in another study of surgical 
patients where it was concluded that compression 
stockings were inefficient. The only case of pulmonary 
embolism was diagnosed in the group receiving a 
combination of low dose heparin and stockings (4). The 
type of compression stockings used in that study was 
not specified and Pom they were not graduated. 

In a study of patients with total hip replacement an 
improved effect was obtained by combining low dose 
heparin with dihydroergotamine, a drug which 
increases venous flow (2). Further studies of combined 
treatments seemed indicated to evaluate a simple and 
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effective method of prevention without serious side 
effects. - 

The present study was designed to eliminate factors 
influencing the results (13). The stockings were 
randomly allocated to one leg and the patients thus 
served as their own controls. All the patients in the 
present study also received low dose heparin. A similar 
study ey with each patient acting as his own control 
was used by Scurr et al. (9). 

The results of the present study show a significant 
reduction of unilateral DVT in stockinged legs as 
compared with control legs. The total frequency of DVT 
in the control legs was 12 per cent and of the same order 
as several previous studies using low dose heparin 
(1, 6, 16). The frequency of DVT in the stockinged legs 
was 4 cent, which indicates a lower frequency of 
DVT with the combined treatment. Examining Due 
with major abdominal operations, Scurr et al. (9) found 
37 per cent DVT in control legs and 11 per cent in 
stockinged legs. In patients undergoing elective major 
surgery, Holford 8) found 49 per cent DVT 1n the 
control group compared with 23 per cent in the group 
treated with stockings on both legs. In comparing the 
frequencies of DVT between the present and the two 
previous studies, a combined use of low dose heparin 
and graded compresssion stockings seemed to be 
superior to the use of stockings only. 

In a previous investigation on patients with 
gastrointestinal operations (16) the optimal and most 

ractical regimen of low dose heparin was evaluated. 
No difference in DVT prophylactic effect was found 
between heparin administration of 5000 i.u. 12-hourly 
as compared with 8-hourly. Sodium heparin had a 
greater number of side effects compared with calcium 
heparin. The lowest frequency of DVT was achieved 
with sodium heparin (11 per cent) but at the cost of an 
increased number of side effects. Further improvement 
in the DVT prophylactic effect might not be possible 
with doses of 15 000 i.u./24 h or less. An increased 
dosage of heparin exceeding 15 000 1.u./24 h must be 
monitored and may be connected with serious side 
effects. According to the present study a low dose 
heparin regimen with 12-hourly administration 
combined with compression stockings was more 
effective than low dose heparin alone. The better 
preventive effect was achieved without increased risk of 
side effects. It is suggested that this combination of 
prophylaxis might be valuable in high risk elderly 
patients, those with previous history of 
thromboembolism or malignant disease, or those 
undergoing major gastrointestinal operations. 
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An experimental study of the healing of secondary 


abdominal incisions 


R. VAN NOORT, M. G. GREANEY AND ANNE SMYTHE* 


SUMMARY 


An experimental study of the healing of separate secon- 


dary abdominal incisions in rats has been performed. 
After an initial right subcostal incision, a vertical left- 
sided abdominal wound was made | or 2 weeks later. 
Wound healing was assessed by measurement of changes 
in mechanical strength and collagen deposition. The 
results indicate that an increase in mechanical strength 
was not effected by initial wounding despite alterations in 
collagen metabolism. 


WOoUuND healing is of vital importance to all surgeons. 
Experimental studies have improved understanding of 
the biochemical, cellular and physical changes which 
occur in the healing wound. However, the effect of 
preliminary wounding on the healing of separate secon- 
dary wounds remains controversial and of interest (1). 
This experimental study was undertaken as a further 
attempt to clarify the problem using objective measure- 
ments of changes in the mechanical strength and 
collagen deposition in abdominal wounds in rats. 


Materials and methods 
Male Wistar rats, weighing 240-280 g at the start of the 
experiment, were used throughout the study. 


Operative procedure 

Using a clean technique and open ether anaesthesia, an initial 
right subcostal incision was made in the abdominal wall of the 
rat through all layers. This incision was closed with 2/0 Dexon 
sutures. 

Experimental animals were anaesthetized again | or 2 weeks 
later (see below for details) and a vertical 1-cm incision made in 
the left side of the abdominal wall, through all layers. The 
abdominal muscle was closed as a layer with 3/0 silk and the 
skin closed as a separate layer. Animals used as controls were 
subjected to the left-sided abdominal incision alone. 


Estimation of the mechanical strength of secondary 
abdominal wounds 

The details of the principles and techniques of testing the 
mechanical strength of abdominal wounds, based on the 
measurement of mechanical stress occurring at the time of 
rupture (6) of a diaphragm of abdominal muscle distended by 
water, have been fully described elsewhere (2, 3). 

Twenty-five control rats and 100 experimental animals were 
used in this part of the study. The experimental animals were in 
two main, equal groups: group A, in which the secondary 
abdominal incision was made | week after the initial subcostal 
incision; and group B, in which the interval was 2 weeks. 
Control animals were sacrificed in groups of 5 and the 
experimental animals in groups of 10 at 1, 3, 5, 7, and 9 days 
after the control or secondary incisions were made. 

After sacrifice the rupture pressure for wounded and un- 
wounded abdominal wall muscle specimens for each rat was 
measured and the rupture stress values (o,, and Cw) computed 
and R, (the ratio of the two values) was calculated. 


Estimation of collagen deposition in secondary abdominal 
wounds 

Fifty animals were used in this part of the study, 25 as controls 
and 25 experimental rats, in which secondary wounds were 
made 2 weeks after initial operation. Control and experimental 


Table I: RUPTURE STRESS VALUES (MN/m^) OF 
ABDOMINAL WOUNDS IN CONTROL AND 
EXPERIMENTAL ANIMALS (mean+s.e. mean) 


Day Secondary wounds 
tested Control Group A Group B 
l 03340-06 (5) 037+019(10) 032+ 007 (53 
à 0320-0408 (4) 027::005(9) O41 c O05 i81 
5 0-53+0-08 (5) 062:005(8) 06220108) 
7 0:73 +011 (5) 0:654+0-06 (8) 0:56 + 0-06 (9) 
9 0-614+0-08 (5) 0704003 (5) 066-004 (8) 


——— A (€ 





p 


Figures in parentheses are numbers of animals tested. 


Table I: RUPTURE STRESS RATIO VALUES OF 
ABDOMINAL WOUNDS IN CONTROL AND 
EXPERIMENTAL ANIMALS (mean tse mean) 





Day Secondary wounds 
tested Control Group A Group B 
l 041--0-09 (5) 05240-0610) O50+011 {9} 
3 0-44+0-14(4) 0374007 (9) 0754009 (£) 
5 0:70+0-:10(5) 0-79+0-07 (8) O84 010 C5) 
7 1:0440-15(5) 0824008 (8) 065—011 (81 
9 0.82--0.06 (5)  L08-4011(59 0844605 (5) 





Figures in parentheses are numbers of animals tested, 


animals were sacrificed in groups of 5 at 1, 3, 5, 7, and 9 days 
after the control or secondary incisions were made. After 
sacrifice the muscular part of the abdominal wall was dissected 
from the animals and a specimen of the wound DO x 05 cm was 
excised. The sample collagen values of the tissues were 
estimated using a variation of the technique described oy 
Prockop and Udenfriend (4). 


Statistical analysis l 
Student's ¢ test was used in the analysis of the results. 


Results 

Mechanical strength measurements 

Abdominal wound specimens from one of the control 
animals, 10 of the rats in group A and 8 of those in group 
B were not available for testing in this part of the 
study. Infected wounds and wounds damaged during 
dissection of the specimens were discarded. 

The values for rupture stress and rupture stress ratio 
of the abdominal wounds are shown in Tables I and I 
respectively. Throughout this period of testing there 
were no statistically significant differences between the 
control group and the two experimental groups of 
animals. 


Sample collagen measurements | 
All the control animals and all except one of the rats in 
the experimental group were available for sacrifice and 
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Fig. 1. Sample collagen measurements (ug) of abdominal 
wounds in control and experimental animals (mean 
values -- s.e. mean) 


measurement of sample collagen in the abdominal 
wounds in this part of the study. 

The results are shown in Fig. 1. The measurements of 
sample collagen in the rats that had separate secondary 
abdominal wounds inflicted 2 weeks after initial wound- 
ing were statistically significantly higher than those in 
control animals throughout this period of the study. 


Discussion 
The existence of a wound hormone responsible for 
accelerating the healing of a wound inflicted within 
approximately | week of an initial wound was originally 
postulated by Carrell (5). This original work, based on 
the stimulating effect of embryonic tissue juices on 
epithelial cells and fibroblasts, was apparently con- 
firmed by Fischer (6). Corroboration of these studies 
appeared when an increase in the tensile strength of 
secondary skin wounds in rabbits was described (7). 
However, later work concluded that these observations 
were an effect of cold vasoconstriction on the healing 
process in depilated skin and not the effect of a wound 
hormone (8). 
The importance of timing the creation and testing of 
secondary skin wounds has been stressed (1). It has been 
concluded that these procedures should be performed in 
the ‘collagen phase’ of healing of the primary wound. 
Hugo and his colleagues (1) found that secondary skin 
wounds exhibited a statistically significant increase in 
the tensile strength when this criterion was followed. 
In the present study we have investigated the healing 
of secondary wounds in the abdominal muscle of rats. It 
is important to stress that these were not resutured 
wounds but wounds created at some distance from the 
initial wound. This separation did not exclude the action 
of any local factors related to the initial wound but, 
because muscular wounds were examined, did avoid the 


effect of skin temperature changes produced by depi- 
lation on the healing process. It is also of importance 
that the skm plays little part in maintaining the tensile 
strength of abdominal wounds during the initial stages 
of wound healing (9). 

The resuits of the study fail to confirm the work of 
Hugo and his colleagues (1) because the mechanical 
strength of secondary incisions in the abdominal 
muscles, produced | and 2 weeks after initial wounding, 
was not statistically significantly different from the 
value for control incisions. 

However, the findings of the study of collagen 
deposition in the secondary abdominal wounds did 
show a consistent increase in the sample collagen values 
in those incisions. This systemic response of collagen 
turnover to injury has been noted previously (10). 
Peacock (11) found that there was no increase in the 
saline extractable collagen in ventral abdominal skin 
after an initial paravertebral wound although there was 
an increase after a lateral thoracic wound, and postu- 
lated that this increase was due to local diffusion. 


Conclusions 

The results of this study indicate that, despite influences 
on the deposition of collagen in secondary wounds at a 
distance from the initial abdominal incision, there is no 
effect on the mechanical strength of the wounds. This 
type of secondary incision in the abdominal wall does 
not, therefore, gain strength in the accelerated manner 
of a resutured wound (12). 
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Abdominal wound closure: a trial of Prolene and Dexon 
A. E. P. CAMERON, R.C. F. GRAY, R. W. TALBOT AND A. P. WYATT? 


SUMMARY 

The incidence of wound infection, burst abdomen and 
incisional herniation after a vertical abdominal incision 
was studied in a prospective trial comparing polypropy- 
lene (Prolene) with polyglycolic acid (Dexon). Wounds 
were closed by interrupted mass suture with an optional 
reinforcing continuous closure of the anterior rectus 
sheath. A total of 347 patients was studied, randomly 
allocated to suture with either Prolene or Dexon. The two 
groups were well matched for known risk factors. 
Dehiscence occurred in 0-6 per cent of patients overall and 
at 6 months 5-7 per cent of cases had an incisional hernia, 
although many of these were asymptomatic. There was no 
difference in the rate of infection, disruption or herniation 
between the two suture materials. 


I do not think that, though much has been written thereon, it 
is yet adequately recognized that the steps in the making and in 
the repair of an abdominal wound are of the greatest impor- 
tance, (Moynihan, 1926.) 


Firty years after this pronouncement, closure of the 
abdominal wound is still a controversial topic. While 
individual surgeons can virtually abolish wound dehis- 
cence in large personal series (1), the present day 
incidence of burst abdomen remains at 1-2 per cent 
(2, 3). The mortality associated with disruption may be 
as high as 35—40 per cent (3, 4) and the survivors spend a 
long time in hospital (5). 

Mass closure of all layers deep to the skin, as 
originally suggested by Smead (6), gives good results, 
but there is no agreement on the most suitable suture 
material. Stainless-steel wire is undoubtedly effective 
(7), but difficult to use, and therefore a trial was set up to 
compare absorbable polyglycolic acid (Dexon, Davis 
& Geck Ltd) with non-absorbable polypropylene 
(Prolene, Ethicon Ltd). 

Nine surgeons, ranging in experience from senior 
consultant to first-year senior house officer, took part in 
this trial. 


Patients and methods 

Patients over 15 years of age with vertical abdominal incisions 
were included in the trial. The only exceptions were those 
patients being reopened through an incision made less than 1 
month previously. Most elective cases received subcutaneous 
heparin. Paramedian incisions were made by splitting the 
rectus vertically. Patients were randomly allocated to a suture 
material by the opening of a sealed envelope during the 
procedure. 

Wounds were closed by the ‘figure of eight near and far’ 
method. No. 1 BPC Dexon was mounted on hand-held z-circle 
Moynihan needles, while No. 1 BPC Prolene was either used on 
the hand needle or on the atraumatic needle supplied. The 
Prolene stitch was begun beneath the anterior sheath on the 
surgeon's side, then took all layers far and near to finish 
beneath the sheath on the assistant's side, thus burying the 
knot. Care was taken to tie three double knots as recommended 
by the manufacturers. No special method was used for Dexon. 
Surgeons were instructed to take deep bites and to avoid excess 
tension, but the exact spacing of sutures was not specified. At 
the operator's discretion this interrupted closure could be 
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Fig. 1. Age distribution in the groups. 


reinforced by subsequent continuous suturing of the anterior 
sheath using the same suture material, One gramme of 
cephradine powder (Velosef, Squibb) was poured along each 
wound. 

Postoperative infection was recorded only if frank pus 
discharged from the wound. The initial end-point was when the 

atient left hospital, and follow-up was continued for 6 months 

if possible. If reoperation or death occurred less than 10 days 
after surgery then the case was excluded from the study. 

Analysis of the non-parametric data was by the y^ test 
corrected for continuity. 


Results 

Cases excluded 

Three hundred and ninety-six patients were originally 
included in the trial. Several of these were entered in 
error (having had oblique incisions, for example) and 
several sets of records were unobtainable, leaving a total 
of 361 under study. Of these, 14 died or were reoperated 
upon within.10 days and thus 347 are available for 
analysis, 167 sutured with Prolene and 180 sutured with 
Dexon. 


Comparability of groups 

Fig. | shows the age range for the groups and Table 7 
shows the matching for several factors thought to affect 
the outcome of the closure. An additional reinforcing 
suture to the anterior rectus sheath was used predomin- 
antly by one surgical firm, and these cases were evenly 
distributed between the Prolene and Dexon groups. 
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Table I: COMPARABILITY OF THE GROUPS 
Variables Prolene Dexon Y! P 
Sex 
Male 76 88 0:54 >03 
Female 9] 92 
Surgeon closing 
Consultant/SR 95 102 0.0045 >09 
Registrar/SHO 72 78 
Type of incision 
Paramedian 110 118 0-0027 >095 
Midline 57 62 
Emergency 29 40 1-61 >02 
Contamination* 12 19 35 > 0-05 
Previous same 6 13 2-96 > 0-04 
incisiont 
Jaundice 2 13 9-13 «0-011 
Steroids 3 3 0-10 207 
Sheath closed separately 
Paramedian 50 59 
Midline 31 28 
Total 81 87 0.005 095 


* Frank pus or perforated viscus. 
t Over 1 month previously. 
t Only significant difference. 


Early results 

Dehiscence: There was one complete disruption in each 
group; both patients underwent emergency surgery 
performed by the same junior surgeon. An 82-year-old 
lady had resection of a gangrenous sigmoid volvulus, 
developed a wound infection and then a complete 
dehiscence despite Prolene suturing. In the Dexon 
group a 54-year-old man on steroid therapy suffered a 
burst abdomen after vagotomy and pyloroplasty for a 
perforated duodenal ulcer. Both patients survived after 
resuture. The overall incidence of dehiscence was there- 
fore 2 out of 347 (0-58 per cent) with no difference 
between Prolene and Dexon. 

Infection: Thirteen. of the Prolene-sutured wounds 
became infected (7.8 per cent) and 19 of the Dexon- 
sutured wounds (11 per cent). This difference is not 
significant (y? = 0-0007, P » 0-99). 

Late follow-up: Eighty patients were not followed up to 
6 months. A few patients had died or been reoperated 
upon, but most simply failed to attend for review. Thus, 
265 are available for analysis after excluding the 2 in 
whom dehiscence had occurred. In the Prolene group 7 
hernias (5:2 per cent) were found and 8 (6-1 per cent) in 
the Dexon group. This difference is not significant 
(y! = 033, P» 05). 


Discussion 
Many factors other than the suture material affect the 
outcome of laparotomy closure. Among these are 
increasing age (5), sex (a male : female ratio of 1-6: Iis 
reported (8)), wound infection (9), jaundice (10), the 
experience of the surgeon (11) and steroid therapy (12). 
With the exception of jaundice, such risk factors were 
equally distributed between the groups in this trial. 

The results indicate that Prolene and Dexon are 
equally efficient, since the incidences of infection, dehis- 
cence and herniation are the same for each suture 
material. 

The method of closure was a ‘hybrid’ in that nearly 
half the patients in each group had a continuous closure 


of the anterior rectus sheath added to the mass suture. It 
is therefore difficult to compare these results directly 
with other series using mass closure alone. This problem 
is compounded by different criteria for inclusion of 


. patients, by differences in antibacterial and anticoagu- 


lant regimens, and by lack of standard definitions of 
infection and herniation. 

Dehiscemce occurred in 2:5 per cent of patients 
sutured with two layers of continuous catgut and nylon 
at a London teaching hospital (10). By comparison, the 
same centre reported a 0-4 per cent incidence of 
disruption using mass closure with nylon (13), and a 
large retrospective survey of mass closure with Dexon 
revealed that 0-5 per cent of cases suffered a burst 
abdomen (14). Figures for incisional herniation are less 
easy to obtain, and are subject to wide observer bias. 
After cholecystectomy the incidence may be as high as 
10 per cen: (15) but most trials give a lower figure. The 
overall incidence of incisional herniation at 6 months 
was 5-7 per cent in this series. 

Our results for dehiscence and herniation thus cor- 
respond with those published in other series. 
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Cryosurgery: 


anatural progression. 


Virtually painless, normally bloodless. High patient acceptability — progressive 
healing with exceptional results. 
There was a time when these benefits were only available to limited areas 
of treatment. 
But the last decade has seen Cryosurgery developed to become a 
persuasive alternative in every major speciality. With remarkable 
results. 
À natural progression of its obvious potential 
At the forefront of these advancements is the name 
of Spembly. 
A British company, Spembly offers a complete range of 
equipments for cryosurgery as well as cryoanalgesia 
and TENS. Each product backed by the reputation of a 
manufacturer acknowledged as world leader in the 
development of cryosurgical techniques. 
If you'd like to know how these techniques are applied 
to your own speciality phone Andover 65741. 
And get the facts from Mike Alderson. 
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Spembly Limited 


Newbury Road Andover Ha mpshire SPIO4DR England 
telephone (0264) 6574] telex 47403 
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Femoropopliteal vein grafts for intermittent claudication 


R. BARRY KING, KENNETH A. MYERS, 
NEIL JOHNSON AND PETER J. MORRIS* 


SUMMARY 


Femoropopliteal vein grafts were performed for intermit- 


tent claudication in 160 patients (182 legs) over a 12-year 
period. The accumulative patency rate was 67 per cent at 5 
years. However, patency rates improved significantly in 
the latter 6 years of the study, to 75 per cent at 5 years. 
Early postoperative occlusion and morbidity rates also 
markedly declined in this latter period. Patency rates were 
significantly better in males than in females, in patients 
who were able to stop smoking after operation and in legs 
with a three-vessel run-off compared with those with a 
two- or one-vessel run-off. The patients’ age did not 
influence graft patency rates, 


OPINIONS vary as to whether femoropopliteal vein grafts 
should be performed to relieve intermittent claudi- 
cation. Some believe the operation is not warranted 
because the natural history of intermittent claudication 
caused by an occlusion at this site is favourable, the life 
expectancy of claudicant patients reduced and the 
results of femoropopliteal vein grafts are disappointing 
(1). 

This paper considers our results for femoropopliteal 
vein grafts for intermittent claudication in selected 
patients, and compares these with other studies of the 
natural history of intermittent claudication in patients 
with a superficial femoral artery occlusion. 


Patients and methods 

Only patients with restricting, intermittent claudication were 
considered for surgery—most claudicants were treated con- 
servatively. Any patient with ischaemic rest pain or tissue 
necrosis was excluded from this report. 

Over a 12-year period from 1967 to 1978, 160 patients were 
treated for intermittent claudication by a femoropopliteal vein 
bypass graft. Bilateral femoropopliteal grafts were performed 
at separate operations in 22 patients, so that 182 legs are 
considered. There were 78 patients (92 legs) treated in the first 6 
years, and 82 patients (90 legs) treated in the second 6-year 
period. During these 12 years, 401 patients were treated for 
claudication alone either by femoropopliteal bypass or aorto- 
femoral reconstruction so that the long term survival rate in 
all claudicants treated by surgery can be reported. 

The ages ranged from 36 to 78 years (average 58 years). 
There were 121 males (75 per cent) and 39 females (25 per cent). 
Only 5 patients (3 per cent) were diabetic. Evidence of 
myocardial ischaemia was apparent in 31 patients (20 per cent). 

Accumulative survival and patency rates were studied by the 
life table method (2). Statistical comparison of subgroups was 
performed by the method described by Colton (1974) (3). 
‘Significance’ refers to statistical significance at the 5 per cent 
level. Only 19 patients were lost to follow-up, most in the first 2 
years. 

Proximal disease was excluded as far as possible by arteri- 
ography from the level of the renal arteries, and in recent 
years by Doppler ultrasound studies also. The run-off was 
assessed by arteriography and was defined as a three-vessel 
run-off, or one- or two-vessel run-off. Accurate assessment of 
the run-off could be made in 122 legs. 


Technique of operation 
A reversed long saphenous vein graft was the preferred 
technique, although 6 in situ saphenous vein grafts were 
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Table L NON-FATAL BUT SERIOUS 
COMPLICATIONS OCCURRING WITHIN 3X) DAYS 


General complications 
Pulmonary embolism 

Local complications T 
Graft occlusion 
Reactionary haemorrhage | 4 
Graft sepsis ; 
Haematoma (requiring evacuation) 


dis dme 


performed early in the study. The long saphenous vein was 
rejected if its diameter was 4 mm or less, in which case we used 
the cephalic vein or composite vein grafts. 

Most patients required a long vein graft from the common 
femoral artery to the distal popliteal artery. If an adequate 
length of vein was not available, a short proximal superficial 
femoral endarterectomy was performed. 

Although better results are probably obtained if the distal 
anastomosis is performed above the knee (4), very few of our 
patients had a proximal popliteal artery suitable for anasto- 
mosis, possibly because of stringent selection of patients with 
severe symptoms. 


Early results 

Operative mortality 

Death within 30 days of operation occurred in 4 patients 
(2:5 per cent). The operative mortality rate was identical 
in the first and second 6-year periods. No death resulted 


directly from local complications of the operation: all 
were due to myocardial infarction. 


Operative morbidity 
There were 18 non-fatal but serious complications (10 
per cent) within 30 days of operation (Table 1). 

Three early amputations were required, 2 due to eariy 
graft occlusion and 1 due to graft sepsis. All occurred in 
the first 6 years and no early amputation has resulted 
from a femoropopliteal vein graft in the past 6 years. 

The difference in the early morbidity in the two 
periods of study was striking. Of the early compii- 
cations, 15 (20 per cent) occurred in the first 6 years, 
compared with only 3 (3:5 per cent) in the latter 6 years. 


Early reoperation 
Early graft occlusion occurred in 7 legs. In 2 the graft 
was successfully cleared, in 3 the graft remained blocked 
and intermittent claudication persisted, similar to that 
before operation, but in 2 graft occlusion led to major 
amputation, both in the first 6-year period. 

Éarly reoperation was required for reactionary 
haemorrhage in 4 legs, all in the first 6-year period. 


Late results 

Late mortality 

In our total series of 401 claudicants treated by surgery, 
80 per cent were alive at 5 years. There was no difference 
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Fig. 1. Accumulative patency rates for femoropopliteal vein 


grafts according to the average number of cigarettes 
smoked per day after operation. 
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in the survival rate of the patients whose first operation 
was a femoropopliteal vein graft and those whose first 
operation was an aortofemoral reconstruction. About 
35 per cent of deaths were known to be due to 
myocardial infarction, but the actual figure was prob- 
ably higher since the cause of death was not known in 60 
per cent. 


Late patency results 

The accumulative patency rate for femoropopliteal vein 
grafts in surviving patients was 67 per cent at 5 years. 
This measures the technical efficacy of the operation. 


Influence of time in the series 

Comparison of the 92 operations performed between 
1967 and 1972 with the 90 operations performed 
between 1973 and 1978 showed that patients treated in 
the latter 6 years had significantly better late patency 
rates at 4-5 years. The patency rate at 5 years was 55 per 
cent in the early group and 75 per cent in the latter series. 


Influence of smoking 

The patency rate was significantly worse in patients who 
continued to smoke after operation, from ] year 
onwards. Thus, patients who were able to stop smoking 
had a 3-year patency rate of over 90 per cent whereas 
those who continued smoking more than 15 cigarettes 
per day had a 3-year patency rate of only 50 per cent 
(Fig. 1). The postoperative smoking habits were not 
known in all patients. 


Influence of sex 

The graft patency rate was significantly better in men 
than in women from 6 months to 2 years. For example, 
the patency rate at | year was 85 per cent in men and 70 
per cent in women (Fig. 2). 


Influence of ‘run-off vessels 

Patients with a three-vessel ‘run-off’ had a significantly 
better early patency rate than those with a two- or one- 
vessel ‘run-off’. The patency rate at 1 year was 80 per 
cent for the former group and 65 per cent for the latter 
but the difference was not significant beyond | year 
(Fig. 3). 
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Fig. 2. Accumulative patency rates for femoropopliteal vein 
grafts accosding to the patient's sex. 


Influence ef age 

There was no significant difference in patency rates at 
any interval with regard to age (Fig. 4). In particular, 
‘young’ patients (under 50 years) fared no worse. 


Late reoperation 
A further operation for recurrence of claudication was 
required in 29 legs (15 per cent). This consisted of 
proximal aortofemoral reconstruction in 5 legs, pro- 
fundaplasty in 3 legs and a repeat femoropopliteal 
reconstrucuon using a variety of conduits in 11 legs. 
Graft stenosis required surgical correction in 6 legs; 
these steneses all occurred in the upper third of the vein 
graft and were treated by a vein patch angioplasty in 2 
legs and by a short vein graft in the remaining 4. Four 
patients were treated by lumbar sympathectomy alone. 
Because of successful late reoperations, over 70 per 
cent of patients had complete relief of symptoms at 5 
years. 


Fate of the limb after late graft occlusion 

There were 4% late graft occlusions (beyond 30 days. In 
40 instances there was recurrence of intermittent claudi- 
cation, in | case the occlusion was asymptomauc and in 
| the resuit could not be assessed because the patient 
died shorty afterwards. 

Severe rschaemia developed in 6 legs. Two required 
major amputation but 4 were successfully treated by 
further arterial reconstruction or sympathectomy. In 
summary, 4l legs (85 per cent) were not significantly 
worsened dy late graft occlusion, and if further success- 
ful surgery 1s taken into account, over 90 per cent were 
not worsened. 


Discussion 
These results helped to determine whether the life 
expectancy of claudication patients treated by surgery 
and whether the symptomatic relief from femoropop- 
liteal vein grafts warrants surgery, as compared with the 
natural history of untreated intermittent claudication. 
The natural history of intermittent claudication is 
disputed. In early studies in the United Kingdom (5, 6) 
and in Australia (7) only some 10 per cent of claudicants 
had progression of symptoms, even over many years. 
However, in a later study from Cleveland (8), 55 per cent 
of claudicant patients showed progression; in patients 
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Fig. 3. Accumulative patency rates for femoropopliteal vein 
grafts according to the tibial artery run-off. 


with femoropopliteal disease alone, 20 per cent pro- 
gressed to severe ischaemia with rest pain or tissue 
necrosis, while if there was combined aorto-iliac and 
femoropopliteal disease, the prognosis was even worse, 
with about 25 per cent progressing to severe ischaemia. 

The probable reason for this difference is the pattern 
of referral to the clinics. Intermittent claudication 
affects about 10 per cent of people over the age of 65 
years (9) but many develop good collateral arteries and 
have little disability. In the early studies, it is probable 
that most patients with intermittent claudication were 
referred for investigation and observation. In the later 
study itis likely that the patients were a selected group of 
more severe claudicants who were referred for consider- 
ation of surgery. This selection is probably similar to 
that which occurs in most vascular centres today, 
including our own. 

The natural history of superficial femoral artery 
disease has been studied by measuring blood flow by 
plethysmography (10-13). These studies showed that 
over an average period of 38 months about 80 per cent 
of patients with a superficial femoral artery occlusion 
showed progressive worsening of the resting blood flow 
and maximal flow capacity (in contrast to most patients 
with aorto-iliac disease who remained unchanged or 
improved). 

Thus, we believe that atherosclerosis in the superficial 
femoral artery usually is progressive and that patients 
with intermittent claudication due to superficial femoral 
artery disease who are referred to vascular units com- 
monly do not run a benign course. 

Our survival rate of 80 per cent at 5 years is better 
than that reported in early studies (4—6), probably 
because of improved patient selection and treatment of 
associated general disease. As with other studies, the 
most common cause of death was myocardial 
infarction. 

Survival was very much better than for patients with 
severe limb ischaemia treated through the same period 
(2), and little worse than the anticipated life expectancy 
for 60-year-old subjects in the Australian community 
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Fig. 4. Accumulative patency rates for femoropoplitea! vem 
grafts according to the patients’ age. 
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Fig. 5. The accumulative survival rates for claudicants 
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reconstructions compared with patients with severe 
ischaemia treated by surgery by the present authors (2) and 
60-year-old patients in the community (14). 


(Fig. 5) (14). This slightly worse late survival rate should 
not discourage consideration of patients for surgery. 

|. Our 5-year patency rate of 67 per cent for femoropop- 
liteal vein grafts for intermittent claudication is similar 
to other reported series, such as 74 per cent reported by 
Darling and Linton (15), 72 per cent by De Weese and 
Rob (4) and 60 per cent by Watt et al. (16). At first sight, 
these results are not impressive and could allow detrac- 
tors to argue that they do not justify surgery in most 
patients. However, the majority of patients gain lasting 
relief from a disabling, demoralizing symptom. 

The argument for surgery is even stronger if the 
patients are better selected. Thus, the most important 
factor determining the long term success in our study 
was smoking, and we believe that the patient must 
demonstrate that he is able to stop smoking before 
operation is considered (17). Male patients fared better 
than females, so that we are less inclined to operate on 
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women. Legs with a three-vessel run-off had better 
results than those with one- or two-vessel run-off, as also 
shown by De Weese et al. (18), Stoney et al. (1) and Buda 
et al. (19). However, the natural history is also much 
better if there is good run-off into the tibial arteries (20). 

Other studies have shown that late results are worse if 
the vein diameter is 4 mm or less (21 - 25). Accordingly, 
our policy has been to reject the long saphenous vein if it 
is 4 mm or smaller and to employ some other technique 
using autogenous vein, or to abandon the operation if 
an adequate vein cannot be found. Thus, we have no 
data relating to the influence of vein diameter. 

We found no difference in the results according to the 
patient's age. This is at variance with a report by 
Bouhoutsos and Martin (26) of bad results in patients 
under the age of 50. 

Some 15 per cent of our patients required further 
arterial reconstruction in order to maintain good re- 
sults. In those patients with progressive iliac disease or 
graft stenosis it is important to make this diagnosis and 
correct it before the graft occludes. Arteriography 
should be performed if claudication recurs even though 
the graft is still patent. Doppler ultrasound studies of 
ankle pressures should be performed regularly after 
operation, and arteriography considered in any patient 
whose ankle pressure falls. 

Above all else, the operation should not make the 
patient worse. Two patients required an amputation for 
early graft occlusion but these occurred in the early part 
of the series, and no limb has been lost from this cause in 
the past 6 years. Amputation directly caused by a 
reconstruction for intermittent claudication is a 
disaster. We believe that routine use of operative 
arteriography has minimized this risk. 

Of the 48 grafts that occluded later than 30 days after 
operation, 85 per cent of limbs were not significantly 
worse and only 2 legs required amputation. Buda et al. 
(19) found that 3 out of 90 patients operated on for 
intermittent claudication by femoropopliteal vein graft 
subsequently required amputation. By way of com- 
parison, McAllister (27) reported 100 patients with 
intermittent claudication treated non-surgically and 
followed for 10 years, during which time there was an 
amputation rate of 7 per cent. Thus, the rate of 
amputation after late graft occlusion appears to be small 
and no more than would be expected from the natural 
history of the disease. 

We do not advocate femoropopliteal vein grafts for 
all patients with symptoms due to a superficial femoral 
artery occlusion, but consider it is worth while to 
perform arteriography with a view to reconstruction ina 
patient whose work or enjoyment of life is disturbed by 
moderate to severe intermittent claudication. The 
patient must have demonstrated that he can stop 
smoking. We abandon the operation if a suitable vein 
cannot be found. 
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The effect of prostaglandin synthesis inhibitors and 


diphosphonates on tumour-mediated osteolysis* 
C. S. B. GALASKO, A. W. SAMUEL, STELLA RUSHTON 


AND EVE LACEY* 


SUMMARY 

Previous studies have shown that the prostaglandin 
synthesis inhibitor indomethacin reduced osteolysis 
produced by the experimental VX 2 carcinoma, probably 
by inhibiting the stimulation of osteoclasts by 
prostaglandin E,. This study was carried out to determine 
whether prostaglandin inhibitors affect. the tumour 
osteolysis produced by human mammary carcinoma as 
well as the VX2 carcinoma. The effect of diphosphonates 
on reducing tumour osteolysis was also investigated, since 
diphosphonates directly affect bone resorption. 

The results indicated that various non-steroidal, anti- 
inflammatory agents which inhibit prostaglandin 
synthesis reduced the osteolysis produced by human 
mam, ary or rabbit VX2 carcinomas. The diphosphonate 
compounds also produced a significant inhibition of 
tumour osteolysis. 

The results confirm the findings of Powles and his 
colleagues (1) that aspirin (also a prostaglandin synthesis 
inhibitor) reduced the osteolysis induced by human 
mammary carcinoma. It is suggested that these agents be 
evaluated as adjuvant therapy in patients with apparently 
‘early’ mammary cancer in a controlled clinical trial. 


Two phases of bone destruction occur when tumour 
invades the skeleton (2). The earlier phase, which 
quantitatively is probably the more important, is 
mediated via osteoclasts. It has also been shown that the 
development of skeletal metastases is associated with 
the ability of malignant cells to form prostaglandins 
(1, 3-6), some prostaglandins stimulating osteoclast 
production (5); but probably they are not the only 
osteoclast-stimulating substances produced by cancer 
cells. Prostaglandin synthesis inhibitors of the non- 
steroidal anti-inflammatory group have been shown to 
inhibit hypercalcaemia and osteolysis in rats with the 
Waiker tumour (7), hypercalcaemia in patients with 
various non-haematological tumours (8) and osteolysis 
and osteoclast proliferation in rabbits bearing the VX2 
carcinoma (5). In the latter experiments the 
prostaglandin synthesis inhibitor indomethacin reduced 
the amount of prostaglandin-like material extracted 
from the VX2 tumour, osteoclast proliferation in the 
neighbourhood of the tumour and the amount of bone 
destruction. 

These non-steroidal, anti-inflammatory drugs which 
inhibit prostaglandin activity indirectly affect bone 
resorption, but this is directly inhibited by the 
diphosphonates (9). Dichloromethylene diphosphonate 
(CL,MDP) is the most potent diphosphonate for 
inhibition of bone resorption and has less effect than 
ethane-hydroxy diphosphonate (EHDP) on mineral- 
ization. The dose of EHDP that inhibits bone resorp- 
tion is close to that inhibiting mineralization (9), so 
that CL MDP would seem to be more promising as an 
inhibitor of bone resorption. 

Our studies were designed to determine whether 
prostaglandin synthesis inhibitors had an effect on 


human mammary cancer as well as the VX2 carcinoma 
and whether the diphosphonates would inhibit tumour 
osteolysis. 


Materials and methods 
One-millimetre cubes taken from 27 mammary cancers were 
cultured with mouse calvaria. The calvaria were obtained from 
2-4-day-old neonatal mice and cultured in 2 ml of a modi 
fied Bigger's solution. To each 100 ml of Bigger’s medium 
were added 5 ml of heat-inactivated rabbit serum, OS ml of 
L-glutamine (0-2M), 1-5 mi containing 15 000 units penicillin. 
streptomycin solution and LO ml of L-ascorbic acid (0-007 5 Mi 

The calvaria were cultured in 2 ml of the medium at 37 "C for 
48h. The culture medium was removed and 2 ml of fresh 
culture medium were introduced. Two 1-ml cubes of tumour 
were added to the second culture medium. Six experiments 
(A - F} were carried out on the first 12 tumours, whereas in the 
last 15 tumours diphosphonates were also studied (A-1 
inclusive). 

The agents were added in 0-05-mi quantities so that the final 
concentrations were: 

A, control 

B, indomethacin 2-4 x 10°" M 

C, indomethacin 2-4 x 107° M 

D, indomethacin 24x 107 M 

E, ibuprofen 2-4 x 107 ^ M 

F, flurbiprofen 2:4 x 10 ^ M 

G, EHDP 24x 107^ M 

H, CLMDP 24x10 * M 

IL C, MDP 24 x 1077 M plus indomethacin 24 x 10^ ^ M. 

The calvaria were cultured for a further 48 h, the culture 
fluid removed and the calcium content — measured 
spectrophotometrically (10). At the same time a parallel series 
of control cultures was set up with calvana and medium, 
incubated for 48 h and the culture fluid removed. Fresh culture 
was added and after à second 48-h incubation. the. second 
amount of fluid was removed. The amount of tumour induced 
osteolysis was obtained from the difference between the 
changes in calcium content in the test and contro! fusis 
using the formula: Amount of osteolysis (mg 
calcium/dl) = (T— To) -(C — Col where To = calcium com 
tent of test fluid (first incubation), 7 = calcium content. of 
test fluid (second incubation), Co = calcium content of control 
fluid (first incubation) and C = calcium content of control fluid 
(second incubation). 

Twenty specimens of the VX2 carcinoma which had heen 
growing in rabbits were studied in the same way. 

The results were analysed statistically using Student's § test 
for paired data as well as the Wilcoxon rank test for non- 
parametric data. 


Results 

The results are shown in Tables I and JI. The osteolysis 
produced by both the VX2 and human mammary 
carcinomas was significantly reduced by all the agents, 
although not all the tumours were affected. All the 
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Table I: MAMMARY CARCINOMA: TUMOUR OSTEOLYSIS (mg CALCIUM RELEASED/dD* 











Indomethacin | Ci;MDP 
- Ib. Fl. EHDP CIL MDP 24x10 M 
24x 24x 24x 24x 2-4 x 2-4 x 24x + Indo. 
C 107^ M 107 * M 107 M 107 M 107^ M 107 * M 107 ^M 2:4 x 10^ 5 M 
l 2:2 L5 I+] 0-7 0-1 EH 
2 1-75 1-8 0-9 0-05 1-6 1-5 
3 Ii 1-2 0-8 TI 0-9 1-] 
4 24 2:2 2:] 2-2 1-9 2:4 
5 2:2 2:] r8 25 2:5 LR 
6 1-6 2:5 01 2-7 2.7 2-4 
T 1-9 TI 1-0 TI 1-0 1-85 
8 1-6 0:55 01 1-0 TI 0-25 
9 2:5 2:0 1-7 1-6 1-5 1-5 
10 0-25 TI TI 0:1 0-1 01 
11 1-2 0:2 0.5 1:1 0-5 0-6 
12 2:1 0-5 0-5 2-1 1-0 0-95 
13 LS 1-0 13 1-4 1-0 1:0 1-0 1-0 1:3 
14 1-8 TI 1-0 TI 1-0 1-7 1-0 1:2 0-8 
15 0-5 0-6 TI 0-25 TI 0-2 TI TI 0-65 
16 0-65 0-6 0-7 0-1 TI TI TI TI 0-7 
17 0-5 0-6 0-75 0-5 0-6 0-65 TI TI 0-75 
18 0:45 TI TI TI TI 0-4 TI TI 0-45 
19 1-2 0-7 0-4 TI 0-6 0-45 TI TI 0:1 
20 1-0 0-25 0-35 0-05 TI TI Ti TL TI 
21 0-4 T! 0-3 TI TI TI TI Ti TI 
22 0-45 TI 0-45 TI TI TI TI TI TI 
23 0-6 0-6 0-55 0:2 0-5 0-5 TI TI TI 
24 0-7 TI TI 0:3 0:7 0-85 TI TI 01 
25 0-35 TI TI TI TI TI TI TI TI 
26 1:35 1-3 1-4 0:3 0-9 0-9 1-35 il TI 
27 1-0 0:3 TI TI 1-0 0:2 0-1 TI 0-05 
Mean of 27 tumours 
1-23 0-76 0-66 0-64 0-74 0-87 — — — 
s.e. mean 
: 0-13 0-15 0-12 0-17 0-15 0-16 — m — 
P 
: — « 0-001 « 0-001 « 0-001 0-001 < 0-01 — Me — 
Fi 
me « 0-01 « 0-01 « 0-01 «0-001 «0:01 oe a x 
Mean of tumours 13-27 
0-83 0-40 0-48 0-21 0-42 0:46 0-23 0-22 0-37 
5.e. mean 
i 0-12 0-11 0-12 0-09 0-11 0-13. 0-12 0-12 0:11 
P 
: a <0-01 < 0:01 « 0:001 « 0-001 « 0-008 « 0-001 «: 0-001 « 0:01 
PA 
~ < 0-01 « 0:01 « 0-01 «0-01 « 0-01 «0:01 «(0-01 «0:01 


TORSTEN OU AA RNC NE HGANÉ 
* The effect of prostaglandin inhibitors and diphosphonates on the tumour osteolysis produced by culturing 1-mm cubes of 
human mammary carcinoma against neonatal mouse calvaria. The tumour esteolysis is measured as mg calcium;dl (see text 
for method). All agents produced an overall reduction in tumour osteolysis, the greatest effect occurring with indomethacin 
in a 24x I0" M concentration, EHDP and CI,MDP. 

C, Control; Ib., ibuprofen: FI, flurbiprofen; Indo., indomethacin. 

t Student's test; t Wilcoxon signed rank test. 

TI, Total inhibition of resorption. The diphosphonates totally inhibited bone resorption in a greater proportion of tumours 
than the prostaglandin synthesis inhibitors. Of the latter, indomethacin in a 2-4 x 10^" M concentration was the most 
effective, totally inhibiting bone resorption in one-third of tumours and partially inhibiting resorption in a further third. 
Although all the tumours produced some resorption, this varied, 17 being very active and 10 only slightly active. 








tumours were active in producing bone resorption but Discussion 


10 of the mammary carcinomas were only slightly active 
compared with 17 which were highly active. The 
diphosphonates totally inhibited bone resorption in a 
greater proportion of tumours than the prostaglandin 
synthesis inhibitors. Overall, the diphosphonates and 
indomethacin (in the 2:4 x10" M concentration) 
produced a greater effect on the mammary carcinoma- 
induced osteolysis, whereas similar effects were 
produced by all the agents against the VX2 carcinoma. 


The resultsindicate that the osteolysis produced by both 
the human mammary carcinoma and the experimental 
VX2 carcinoma can be significantly inhibited either 
by non-steroidal anti-inflammatory drugs, which act 
as prostaglandin synthesis inhibitors, or by di- 
phosphonates which directly affect bone resorption. 
These results confirm the important role played by 
osteoclasts in tumour-mediated osteolysis. Powles and 
his colleagues (1), using a similar culture technique, 


Prostaglandins and tumour-mediated osteolysis 





Table I: VX2 CARCINOMA: TUMOUR OSTEOLYSIS (mg CALCIUM RELEASED/di)* 





Indomethacin CLMDP 
ig cS Sa CR eel uec dee Ib. Fi. EHDP CLMDP 24x 1075 M 
2-4 x 2-Àx 2-4 x 24x 24x 24x 2-4 x + indo 
C 107 ^M 107 * M 107 M 107^ M 107^ M 107^ M 107 ^M 24x107^ M 
| 1-5 0-8 0-75 0:25 0-9 0-5 0-15 0-5 078 
2 0-75 0-25 0-2 0-6 TI TI 0-12 0-2: 0.25 
3 2:2 1-0 0:5 LS 0-5 0-5 Ti TI r1 
4 0-5 0°55 0-1 TI 0-3 0-2 TI TI OG 
5 0-55 TI TI TI TI TI TI TI ry 
6 0-6 TI TI TI TI 0-5 Ti TI TI 
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9 1-4 TI TI Ti TI TI TI TI Ti 
10 1-6 TI TI TI TI TI 1-6 Ti TI 
li 1-35 TI Ti 1:3 TI TI TI Ti Ti 
12 0:2 TI 0-15 TI TI TI TI TI G] 
13 0-4 TI TI TI TI 0:2 TI TI Ti 
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15 0-5 TI Ti a) 0:35 0-5 TI 05 TI 
16 1-0 TI 0:3 0-05 TI 0-05 0-1 01 UE 
17 0-5 0-3 TI TI 0:1 0:2 0:2 0:2 TI 
18 1-2 TI 0-3 1:2 1-2 1-1 1-0 1-2 IQ 
19 2 0-8 1-2 Tl 1+] 0-05 1-0 0-8 ES 
20 0-5 0-2 TI TI 0-5 0-6 0-4 0-4 0-55 
Mean 
0-9 0:22 0:26 0:25 0:27 0:25 0-33 0-24 0-24 
s.e. mean 
a 0:12 0-07 0-09 0-11 0-09 0-07 011 0-07 0-08 
P? 
— « 0:001 « 0-001 « 0-001 « 0-001 « 0:001 « 0:001 « 0-001 <a] 
Pi 
— « 0:01 « 0-01 « 0-01 « 0-01 « 0-01 « (01 O01 «O01 





* The effect of prostaglandin inhibitors and diphosphonates on 
VX2 carcinoma against neonatal mouse calvaria. The tumour o 
All agents produced an overall reduction in tumour osteolysis. 
C, Control; Ib., ibuprofen; Fl., flurbiprofen; Indo., indomethaci 
t Student's t test; t Wilcoxon signed rank test. 

TI, Total inhibition of resorption. 


found that 23 (60 per cent) of 38 human mammary 
carcinomas had significant in vitro osteolytic activity 
compared with 17 (63 per cent) of our 27 tumours. All 
their patients presenting with bone metastases Or 
hypercalcaemia had osteolytically active tumours. Over 
the subsequent 3-year follow-up period bone metastases 
did not develop in any of their 15 patients with inactive 
tumours. 

They also studied 14 tumours, chosen at random, for 
in vitro osteolytic activity in the presence and absence of 
aspirin, which is a prostaglandin inhibitor. The activity 
of 8 of the 9 osteolytically active tumours was 
significantly, although not completely, inhibited by 
aspirin. Indomethacin (24x 107" M concentration), 
the most effective prostaglandin synthesis inhibitor in 
our study, completely inhibited resorption in 9 of the 27 
mammary carcinomas (33 per cent), partially inhibited 
11 (41 percent) tumours but did not affect 7 (26 per cent) 
tumours. 

The doses of prostaglandin synthesis inhibitors and 
diphosphonates used in this study were large. 
Unfortunately, the primary breast tumours, which were 
obtained at the time of excision biopsy, were too small 
to increase the number of experiments set up for each 
individual tumour. Further experiments are now in 
progress, using these agents in lower concentrations, 
since our results showed that indomethacin in a 
2:4x 10^" M concentration was at least as effective as 
the higher concentrations. In a series of in vivo animal 


the tumour osteolysis produced by culturing 1-mm cubes of 
steolysis is measured as mg calcium/dl (see text for details). 








n. 


experiments, Galasko and his colleagues (11) showed 
that the effect of indomethacin on reducing 
prostaglandin activity in the VX2 carcinoma, osteociasi 
proliferation in the neighbourhood of the tumour anc 
tumour-mediated osteolysis was dependent on the dose. 

It is interesting to note that the diphosphonates were 
as effective as the most effective of the prostaglandin 
synthesis inhibitors. This suggests that prostaglandin is 
not the only osteoclast stimulating factor secreted by 
mammary carcinomas and that some osteociasi 
mediated resorption may still be occurring. This 
confirms the studies of Powles and his colleagues (1) and 
of Galasko and his colleagues (5, 11), who also found 
that these agents did not totally eliminate osteociast 
proliferation and the resultant osteolysis. 

Although the combination of indomethacin and 
CL, MDP did not produce a greater effect than either of 
these agents alone, this may have been due to the large 
doses used. It is possible that these two groups of 
compounds may be synergistic in much smaller doses 
and this is currently being evaluated. 

All the agents tested reduced the tumour osteolysis 
produced by the VX2 carcinoma by virtually the same 
extent, the only exception being EHDP, even though it 
totally inhibited resorption in 9 of the 20 tumours. We 
cannot explain why EHDP was less effective with 
respect to the VX2 carcinoma while it is one of the mosi 
effective agents in human mammary carcinoma. It is 
possible that this is because the number of tumours 
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examined is still relatively small. Rowe and Hausmann 
(12) suggested that CL,MDP was more potent than 
EHDP in inhibiting calcium-45 release. It binds less 
strongly to the apatite crystals, creating a higher 
effective concentration in contact with the osteoclast 
and, therefore, has a greater effect than EHDP. Our 
interim results suggest that agents that inhibit osteoclast 
production will reduce tumour-mediated osteolysis 
irrespective of their mechanism of action. 

Our results further suggest that agents that inhibit 
osteoclast production may have an important role to 
play in the management of patients with mammary 
carcinoma. The in vivo animal studies (1 1 indicated that 


treatment was effective only if started within 7 days of 


inoculation of the tumour. Therefore, it seems rational 
that these drugs should be tested in a controlled clinical 
trial in patients with apparently 'early mammary 
carcinoma, as a form of adjuvant therapy following 
mastectomy. In the animal studies a greater dose was 
required to reduce the osteolysis than to reduce the 
tumour prostaglandin activity. This suggests that 
changes in serum or urinary prostaglandin levels, or 
those of its metabolites, cannot be used as a guide to the 
adequacy of the dose. 

There is a significant difference in the 5-year survival 
between patients with apparently 'early mammary 
carcinoma and a normal skeletal scintigram compared 
with those with a positive skeletal scintigram (13, 14). 
Powles (15) found that skeletal scintigraphy was a more 
accurate indicator of prognosis than lymph node status. 
Therefore, the skeletal scintigram status should be 
known in all patients considered for such a trial. 

There are isolated reports of the use of indomethacin 
or similar agents in the management of patients with 
skeletal metastases. The results have been variable 
(16-18). Unfortunately, biopsies were not taken of the 
metastases so that it was impossible to determine the 
osteoclast activity. It may well be that those patients 
who failed to respond had phase H type skeletal 
metastases (2), whereas osteoclast activity may have 
been prominent in those patients who showed some 
response. In phase II the osteoclasts disappear, 
although bone destruction continues. Furthermore, in 
many of the reports the doses used may have been 
inadequate to have a significant effect on osteolysis, but 
were sufficient to affect the tumour prostaglandin 
activity. 
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Serum lipids and high density lipoprotein cholesterol in 


peripheral vascular disease 
I. M. TRAYNER, E MANNARINO,C.A.C 


SUMMARY 
Serum lipids and high density lipoprotein (HDL) 
cholesterol concentrations were measured in 32 patients 
with peripheral vascular disease (PVD) and 38 control 
subjects. Hypertriglyceridaemia (7 1-8 mmol/l) was 
significantly more common in PVD patients of both sexes 
than among controls but mean serum triglyceride levels 
were significantly higher only among males. 
_Hypercholesterolaemia (>7mmol/f) was not more 
common in PVD patients nor did mean serum total 
cholesterol or HDL cholesterol levels differ significantly 
from control subjects. The HDL ratio, however, was 
significantly reduced in both males and females with 
PVD. These results suggest that expressing the amount of 
cholesterol carried in HDL in relative terms is a better 
index of vascular risk than is its absolute concentration. 
The HDL cholesterol level and the HDL ratio were both 
sign cantly lower in controls who smoked than in non- 
ers; this may explain the reduced HDL ratio in PVD 
es most of whom were smokers. 


HYyPERLIPIDAEMIA is known to be a risk factor for 
peripheral vascular disease (PVD) (1—5). In contrast to 
coronary héart disease ( , however, PVD is more 
often associated with hypertriglyceridaemia (1, 2, 4, 5) 
due to an increase in very low density lipoprotein 
(VLDL) than with hypercholesterolaemia, resulting 
from an increase in low density a than (LDL) (3) 
The well-known reciprocal relationship between serum 
levels of VLDL tiger and high denso lipoprotein 
(HDL) choles (6), the predisposition of subjects 
with reduced vate of HDL cholesterol to both 
(7, 8), premature cerebrovascular disease (CVD) (9) and 
e frequent coexistence of PVD, CHD and CVD 
(5, 10, 11) all point to the possible role of HDL in the 
pathogenesis of PVD. We have, therefore, measured 
serum lipids and HDL cholesterol in patients with PVD 
and control subjects and have also calculated the HDL 
ratio, that is the ratio of cholesterol in HDL to 
cholesterol in VLDL plus LDL. Our results 
demonstrate the existence of a relative deficiency of 
HDL in PVD patients, the probability being that this 
was non a reflection of the fact that the majority were 
smokers 


Patients and methods 
Two groups of subjects were studied: 38 control subjects 
et P noU POP Due vascular disease and 32 patients with 
The sex distribution and average age of each 
adis are shown in Table I. Subjects with overt diabetes and 
those taking oestrogen tions were excluded from the 
study. Eight of the PVD patients were receiving lipid-lowering 
agents (6 were on clofibrate, 1 on gemfibrozil and 1 on nicotinic 
acid) but have been included because their mean serum 
cholesterol, tiglyceride, HDL cholesterol and HDL ratio were 
found to be identical to those of the 24 PVD patients not on 
a drugs. Patients with PVD were either studied as 
tients or prior to undergoing aortography. The diagnosis 
of VD was based on the presence of intermittent claudication 
and a reduced ankle : arm pressure ratio, measured before and 
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after exercise on a treadmill by Doppler ultrasound (12, 13) 
Blood was taken after an overnight fast and the concentration 
of total cholesterol and triglyceride was measured with an 
autoanalyser I (14). HDL cho db was assayed 1n a similar 
manner, after he rca itation of VLDL and 
LDL from whole serum (15) L ratio (16) was 
calculated as HDL cholesterol/(total — HDL cholesterol). 

Serum lipids vary with age in control subjects. To 
compensate for the controls having a lower mean age than male 
patients with PVD, individual values were adjusted to age 60 
after calculating the regressions of serum cholesterol and 
triglyceride against age 1n 40 male controls. No such correction 

was necessary for females. In contrast to total serum lipids 
HDL cholesterol levels showed no correlation with age over 
the age range surveyed in this study. 

Differences between groups were com by a two-tailed ¢ 
test except for the HDL ratio, where a Wilcoxon rank sum test 
was used. Serum triglyceride values were converted to 
logarithms for statistical analysis but untransformed values are 
shown in Tables I and III. 


Results 
As shown in Table I, there were more male than female 
patients. On average, male controls were 
SELON 8 years younger than males with PVD. 
urrent or previous consumption of tobacco during the 
past 5 years was admitted by 50 per cent of the male 
controls and by 94 per cent and 72 per cent respectively 
of males and females with PVD. (Data on smoking 
habits in female controls were incomplete.) As far as 
could be ascertained, the level of alcohol consumption 
was similar in control subjects and patients. 


Serum lipids 

As shown in Table I, the mean serum total cholesterol 
and triglyceride levels were higher 1n patients of both 
sexes with PVD than in their respective controls, but the 
only significant difference was with respect to 
lyeni in males (P « 0-02). 


HDL cholesterol and ratio 

HDL cholesterol levels were lower in both males and 
females with PVD than in their osetia controls but 
in neither instance were the differences significant. 
However, HDL ratios were significantly lower in males 
and females with PVD than in male (P <0-05) and 
female (P « 0-02) controls (Table I). 


Frequency of hyperlipidaemia 

Using arbitrary cut-off points for normality similar to 
those employed previously at this hospital (14), the 
frequency of hyperlipidaemia in relation to the presence 
or absence of P is anal in Table I. 
Hypertriglyceridaemia, alone or in combination with 
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Table I: SERUM LIPIDS IN PATIENTS WITH PVD AND IN CONTROL SUBJECTS / 
Total 
Age cholesterol 
Group Sex (yr) (mmol/l) | 
Controls (n = 25)* M 52:4 6 1341-02 
PVD (n = 24) M 59-8 6:69 4- 1-03 
Controls (n — 13) F 60-3 6:06 1-17 
PVD (n = 8) F 62:3 6°79 4- 0-89 


Serum HDL i 
triglyceride cholestero i 
(ee (mmol/T) HDL ratio 
16+0 791 1-15 +024 0-299 157-6217 
21:10f 1:04 :- 0-20 0-206 (0-167—0-217)t 
1-2+0-44 1-40+0-38 0-313 0148-0 278 
18407 1-11 +032 0-173 (0-148—0-278 


Values are mean 1: s.d. except for the HDL ratio, where the median and upper and lower 95% confidence limits are given. 


*Values for serum total cholesterol and tri 
Whthin sex differences significant: t at the 


hypercholesterolaemia, occurred significantly more 
often in patients with PVD. However, hyper- 
cholesterolaemia without hypertriglyceridaemia was 
not significantly more common among PVD patients. 
Lipoprotein phenotyping was not undertaken routinely 
but in general hypercholesterolaemia co nded 
with type Ha hyperlipoproteinaemia, hypertriglycerid- 
aemia with type hyperli dr qur and the 
combination of both wil (Pe pa a 
pro except for 3 Sie a in the P group 
who had type III hyperlipoproteinaemia. 


Serum lipids in relation to smoking 

An attempt was made to assess the influence of smoking 
on serum lipids by com g values in control subjects 
who did or did not smoke. The almost universal usage of 
tobacco by PVD patients precluded a similar 
comparison within that group of subjects. As shown in 
Tabie III age-adjusted serum cholesterol and 
triglyceride levels were ieu higher in male 
smokers than in male non-smokers but HDL 
cholesterol and HDL ratios were significantly lower. 


Discussion 

The results of this study are consistent with those of 
others that the commonest lipid abnormality in sub- 
jects with PVD is hypertriglyceridaemia (1, 2, 4, 5). 

Somewhat surprisingly, this was not accompanied by a 
significant reduction in HDL cholesterol concentration, 
although the difference between patients and controls 
was more marked in females than in males. This is in 
keeping with what has been observed in two other recent 
studies (17, 18) in which vascular disease was shown to 


Table I: NUMBERS OF SUBJECTS OF BOTH 
SEXES WITH HYPERLIPIDAEMIA* 


Group HC HTG+HC 
Without PVD (n = 38) 6 8 
With PVD (n = 32) 3 16 
x? test P>0-05 P<0-02 
HC, Hypercholesterolaemia; HTG, hypertri 
* Serum cholesterol >7 mmol/l (270 mg/l m. serum 


triglyceride > 1:8 mmol/l (160 mg/100 ml). 


pee DT Wo oe 
% level; t at the 2% L; at the 1% level. 


be negatively correlated with HDL cholesterol in 
women but not in men. 

The concept of risk factors for vascular disease is 
based not only on their proved predictive power (19) but 
also on hypotheses of causation. Thus, increased levels 
of VLDL and LDL, both of which are associated with 
an increased risk of CHD (20), are thought to promote 
atherosclerosis by enhancing the rate of deposition of 
cholesterol in the arterial wall (21—23). In contrast, it 
has been suggested that increased levels of HDL, which 
are known to be associated with a decreased risk of 
CHD (7, 8), counteract the accumulation of cholesterol, 
either by promoting its removal from the arterial wall 
(24) or by preventing the uptake of LDL (25). One tend 
of expressing these contrasting effects of serum upo 
proteins is to calculate the ratio of ‘protective’ 
cholesterol to the sum of ‘atherogenic’ VLDL and LDL 
cholesterol (26), as we have done here. HDL ratios were 
reduced in both males and females with PVD, but in 
males this was partl due to an increase in VLDL and 
LDL whereas in females a decrease in HDL was 
probably the most important factor. 

Expressing the amount of cholesterol transported as 
HDL relative to VLDL and LDL is not new but was 
utilized 25 years ago by Barr (27) and subsequently by 
Jencks et al. (28). The latter authors’ data show that 

tients with CHD had HDL ratios which were reduced 

low control values to a similar extent as in our PVD 
tients. A conceptually less attractive alternative to the 
L ratio as defined above is to calculate the ratio or 
pa tage of HDL relative to total cholesterol (8, 29). 
ichever expression is used, however, the rationale of 
this approach is based on the premise that the relative 
proportion of HDL cholesterol may prove to be of 
greater relevance in a clinical context its absolute 
concentration. One example of a situation where there is 
a reduction in HDL cholesterol concentration but not 
in the HDL ratio is in patients with malabsorption due 
to coeliac disease (30), in whom there is evidence of a 
lower than ted death rate from CHD (31). A 
decrease in HDL cholesterol but a rise in the HDL ratio 
has also been observed in hypercholesterolaemic 
patients ere plasma exchange (32) this 
procedure has been shown to induce resolution of 


Table HI: COMPARISON OF AGE-ADJUSTED SERUM LIPIDS IN NON-SMOKING VERSUS SMOKING 


MALE CONTROLS 





Serum HDL 
Age Total triglyceride cholesterol 
Group (yr) cholesterol (mmol/I) (mmol/l) HDL ratio 
Non-smokers (n = 11) 49:9 5-69 + 1:12 1-39 0-53 1:27 1-0: 19* 0-270 (0-224—0-372)t 
Smokers (n = 11) 54-9 6:32 3- 0-65 1-734 1-01 1-0440-21* 0-198 (0-137—0-247)t 





* P<0-02. 
T P«0601l. 


cholesterol deposits in various tissues including the 
arterial wall (33). Others (34) have also suggested that 
the relative amount of HDL in plasma may prove to bea 
more sensitive index of vascular risk than 1s the absolute 
concentration. 

There is ROUTE evidence that HDL cholesterol 
concentrations are lower in smokers than in non- 
smokers (25, 35—37). This difference was also evident in 
control subjects in the present study, 1n spite of the small 
numbers available for analysis. Thus, it seems likely that 
the reduced HDL ratios observed in PVD patients were 
at least partly related to their having a twofold higher 
doris of smoking as compared with the controls. A 

between smoking and PVD has long been 
recognized (2 5) and a reduction in HDL provides a 
possible explanation for this association. In this context 
it is of interest that ex-smokers of more than 1 year's 
duration have similar levels of HDL cholesterol to non- 
smokers (38). 
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Predictive. value of serum complement (C,) in renal 


allograft rejection* 


PREM KUMAR, DANKWARD KODLIN, CHARLES MARKS AND 


STEPHEN H. LEECHT 


SUMMARY 

The purpose of this study was to investigate whether or not 
changes in serum concentrations of complement compo- 
nent C, are of value in predicting the long term survival of 
the transplanted ki . 

C4 was quantitated by radial immunodiffusion in fresh 
sera drawn immediately before transplantation and twice 
weekly thereafter from 10 recipients. Fourteen episodes of 
acute rejection occurred the first 3 months post- 
operatively. These were diagnosed by the demonstration 
of graft tenderness, fever without evidence of infection and 
a rise in sérum creatinine of I mg/dl in the absence of 
urinary or vascular obstruction. 

Five rejection episodes in 3 patients were associated 
with a fall in C4. In one of these patients, C4 returned to 
normal levels after the episode was reversed, and the 
kidney is functioning well 2 years after transplantation. In 
the other 2 patients, C4 remained at low levels regardless 
of anti-rejection therapy. Transplant nephrectomy was 
soon required for irreversible rejection. In contrast, only 1 
episode unaccompanied by a fall in C4 was irreversible. 


Evidence is provided concerning the value of serial C, ` 


complement determinations as a predictor of rejection in 
renal allografts. Using the variability measure s, the 
cumulated standard deviation up to week i, s,> 10 not only 
predicts rejection but does so rather early, providing more 
than 90 per cent of the ideal lead time. This suggests that 


loss of a graft may be predicted, but this needs confirma- 
se l 


tion in additional cases, 
IN a recent review article, it was concluded that ‘serum 
complement stability is an indication of absence of 
rejection activity, but complement determinations are 
of little value ın the eariy diagnosis of a pending 
rejection episode’ (1). Claims of that nature were made 
with respect to complement C, (2, 3) and C; (4). 

We report below a re-examination of the issue using a 
sensitive measure of stability. 


Patients and methods 
Ten renal allo recipients were studied with w 
measurements of serum complement (C,), for a maximum of 
months following transplantation. Fifteen rejection episodes 
occurred during this period, 3 patients losing their 
because of irreversible acute rejections. Patients were followed 
to a maximum of 2 years. ` 

The diagnosis of rejection was based on a rise of serum 
creatinine of more than 1 mg/d! from ‘the preceding week's 
value. Radio-isotope renal scans ('*'Hippuran, ??Tc) were 
performed periodically in the post-transplantation period and 
at the time of rejection. to rule out vascular and ureteral 
obstruction and acute tubular necrosis (5). Intravenous pyelo- 
grams, arteriograms and renal biopsies were performed when- 
ever deemed necessary. Light microscopy, electronmicro- 
scopy and immunofluorescent studies of allografts removed 
for irreversible rejections proved the diagnosis. There was no 
evidence for recurrent glomerulonephritis of the graft 

Serum complement C, levels including a baseline before 
transplantation were measured by a standard radial im- 
on technique (6) on unstored specimens drawn the 
same day. 
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Fig. 1. Time course of complement (C,) after renal 
transplantation. 

To measure stability of C, formally, the ‘variability index’ s 
was used cumulating squared deviations from the mean. In 
particulat, at week i jer 


s= | >, & 2], 
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where x, is the complement value at week j (j = 0, ..., i) and X, 
the mean of xg... x, This measure of variability, then, is 
equivalent to the usual ‘standard deviation’. It should be noted, 
however, that in order to be useful as a predictor from week / 
onwards, it uses only the cumulated information available at 
that time. 

Two out of 10 renal allograft recipients (9 and 10) did not 


have any rejection throughout the period of 3 months. Serial C, 
levels measured at int on those 2 patients were, 
therefore, used as controis. 

Results | 


Variability index predicting rejection 
A time plot of weekly C, values (Fig. 1) shows a 
considerable contrast between the two cases (Cases 9 
and 10) that were completely free of complications and 
the remaining cases (Cases 1—8) with rejection or loss. In 
the former cases, the C, level is rather steady and in the 
latter, it is fluctuating. The measure s,, characterizing 
the patients's variability up to week i, is given in Table I. 
Cases 9 and 10 consistently have s values of less than 10 
while all losses are preceded by s values greater than 10. 
Similarly, 12 out of 13 rejection events are preceded by 
s> 10, the remaining event (Case 2) having an s value of 
16 at the time of rejection. If s> 10 is taken as an early 
warning sign, the prediction is nearly perfect; it shows 
up by week 1 or 2 and even if it appears as late as week 4 
( ase 4), it still precedes the event by 7 weeks. Indeed, 
or all events together, the maximal total lead time 
would have been 1+1+6+4+10+ ...3 =97 weeks, of 
which the criterion s achieved a total of 90 weeks, that is 
93 per cent of the ideal lead time. Although the data in 
Table I are based on only 10 patients, the differences in s 
between the 8 cases with complications and the 2 
without are significant. If ‘s> 10 at any time’ is taken as 
the cut-off, the sensitivity (1,) would be 7/8 — 88 per 
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cent and the Tea (14) 2/2 = 100 per cent, giving a 
iy! value of 5:8 (P<0-05) for the contrast m, versus 
—Ta. in 
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Predicting irreversible rejection (graft loss) 

If one looks at the direction of the complement devi- 
ations by taking differences (A) from the initial value, it 
seems that ‘persistent hypocomplementaemia’ implies a 
high risk of loss. As Table II indicates, 2 out of the 3 
losses (Cases 1 and 2) displayed not only an early drop in 
C, before the first rejection episode, but continued to 
have low values (negative A) after each subsequent 
rejection. While the third loss (Case 3) did not follow 
that pattern, it is worthy of note that none of the 
remaining cases displayed it either. Case 4 developed 
negative A by week 4, continued in this position but 
became positive after recovery. Cases 5 to 8 had no 
negative A at any time, and Cases 9 and 10, with no 
rejection at any time, appeared to have not only smaller 
deviations (s) on the average but also these deviations 
appeared predominantly as increases rather than de- 
creases from the initial value. 

It was justified to make a significance test on the 
variability index s, there being a prior hypothesis. 
However, no such precondition exists with r t to 
predictability of graft loss and, therefore, additional 
cases would be needed to test that hypothesis formally. 


Discussion 

Some of the previous investigators (2, 3) reported a 

tendency for maxima and minima in C, to occur after 

the onset of rejection rather than before. In 11 patients, 

the maximum occurred 9 times after onset of the first 

reis the minimum, 11 times after. While such an 
dd distribution may simply be due to the relatively 


Table I: VARIABILITY OF C, AS MEASURED BY s FOR 10 PATIENTS OBSERVED FOR VARIOUS 


PERIODS 
Week after transplantation 
Case no. 0 l 2 3 4 5 6 7 8 9 10 il 12 
l 0 li 10 ) 8 (L) 
2 0 15 16 18 17 17 16 160R) 17 17 17 7R) 17 ? 
3 0 15 19 19 (R) 19 18 18 17 16(R) 15 I15(R) 15 15 
4 0 0 7 11 10 10 10 11 11 1l 14 15 
5 0 18 B 28 27(R) 27 25 32 30(R) 34 33 32 | 31 
6 .0 102 I 16 17 17 17 I6 15 14 13 13 13 
7 O 14 IQR) 24 22 20 19 18(R) 
8 0 8 18 18 16(R) 15 15 i4 
9 0 l 7 6 6 8 9 9 9 8 8 1 8 
10 0 3 3 3 3 3 4 4 4 4 4 4 
L, Graft loss; R, rejection. 
Table I: CHANGE (mg/d) IN C, FROM PREOPERATIVE VALUE (WEEK 0) 
Week after transplantation 
Case no. O | 2 3 4 5 6 7 8 9 10 11 12 
1 60 —22 —18 | — 10 (L) 
2 85 —3 —35 —38 — 38 —29 —38 (R) -53 —46 —53 —49 (R) —53 ) 
3 60 +30 +45 +48 (R) +54 +48 +51 +36 +36 (R) +36 +277 (R) +60 +30 (L 
4 90 0 +15 0 -21 0 —15 —23 —15 —40 +1] 
5 48 +36 +56 +76 +68 (R) +76 +50 +116 +112(R) +114 +92 +80(R) +70 
6 66 +24 40 +40 48 +40 +48 +40 + 36 +40 +32 +46 + 38 
7 60 +28 +46(R) +64 -- 20 +24 +20 +24(R) 
8 76 +16 +44 +8(R) +4 +4 +4 
9 112 -2 +11 +5 11 +23 +23 +18 +12 +13 423 +18 +11 
10 81 +6 +5 0 +4 +9 +11 +6 +10 +11 +8 +14 +9 





L, Graft loss; R, rejection. 
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early occurrence of rejection in a string of observations, 
the belated appearance of such extremes seems to have 
led to the conclusion that ‘complement. e 
are of little value in the early diagnosis of a pending 
rejection episode’ (1). Of course, the determination of 
extrema requires knowledge of the entire set of values, 
before and after, and thus is 1pso facto an unsuitable 
predictor. As we have shown, however, the variability 
measure 5, using all values (rather than extremes only) 
that are available at a given time, provides a very good 
prediction, the critical s>10 appearing with nearly 
optimal lead time in cases of rejection. It should be 
possible to test our contention on the previously 
published data discussed above and some of the sub- 
sequent studies (7, 8) for calculation of s requiring the 
Original observations rather than the condensed inform- 
ation that has been published. 

Our additional suggestion (Table II) that even graft 
.loss might be predictable (from persistently low comple- 
ment levels even after treatment of rejection) certainly 
requires further exploration. 
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Inhibition of metabolic responses to surgery with 


B-adrenergic blockade 


HIDEO TSUJI, TSUKASA ASOH, CHIAKI SHIRASAKA AND YOSHIHIKO TAKEUCHI* 


SUMMARY 
Glucose, lactate, non-esterified fatty acid and insulin 
levels in plasma were measured in two groups of 12 
patients undergoing gastrectomy under general anaes- 
thesia. Propranolol in a dose of 0-3 mg/kg body weight 
was intraoperatively infused in one of the two groups. 
Surgery under general anaesthesia elicited a significant 
rise in blood glucose, lactate and NEFA concentrations. 
These metabolic responses were significantly inhibited by 
intraoperative infusion of propranolol without producing 
any undesirable side effect. Plasma insulin levels showed a 
slight decrease during the operation and no significant 
difference was noted between the two groups. 


The results suggest that B-adrenergic activity is playing . 


a major role in these metabolic responses, promoting the 
mobilization of substrates. Possible benefits of ee 
B-adrenergic activation in surgical stress are discussed. 


THE plasma concentrations of glucose, lactate and non- 
esterified fatty acids (NEFA) increase in nse to 
major surgical procedures. The B-adrenergic effect of 
catecholamines 1s thought to play a'role in these 
metabolic changes, although the detailed mechanisms 
are not fully understood. 

These changes indicate that body energy stores are 
mobilized and the tissues are flooded with the energy 
substrates but metabolic rate and energy production are 
not necessarily increased by an operation (1). Their 
teleological significance is thus uncertain. Moore (2) has 
pointed out that adrenaline, mainly a D-adrenergic 
effector mediating these metabolic changes, appears to 
be the most dispensable of all the basic stress hormones. 
Furthermore, the intense secretion of catecholamines 
and the resulting glycogenolysis and lipolysis cannot be 
set aside as harmless responses under all circumstances 
(3). It seems advantageous to suppress these metabolic 
and endocrinological responses in elective surgery. 

The present study was performed to obtain additional 
knowledge concerning the role of B-adrenergic activity 
in the metabolic responses to sur and to assess the 
physiological signi ce of inhibiting the metabolic 

onses with propranolol, a B-adrenergic blocker, in 
patients who underwent elective gastrectomy. . 


Patients and methods 
Studies were performed in 24 patients undergoing elective 
gastrectomy for either cancer or ulcer. None of them had any 
metabolic, respiratory or cardiac disease. Patients with ad- 
vanced gastric cancer were excluded from the study. Informed 
consent was obtained from all patients. Pre-anaesthetic medi- 
cation and anaesthetic technique consisted of nitrazepam 5 mg, 
idine 1 mg/kg body weight and atropine 0-4 mg, 30 min 
ore induction of anaesthesia; ketamine induction and 
inhalation anaesthesia with halothane, N,O/O, mixture and 
muscle relaxation with succinyl choline. Adequacy of venti- 
lation was monitored by periodic measurement of arterial 
Pco,. Intravenous infusions were restricted to lactated 
Ringer’s solution, 10-15 ml kg ^! h^ !, or citrated whole blood 


if blood loss was excessive. No infusions of glucose and no 
sympathomirnetics were given throughout the period of obser- 
vation, until 17 h postoperatively. 

The 24 patients were randomly assigned to either a control or 
a propranolol group. It was intended, however, to make the 
two groups similar in of the distribution of age, disease 
and magnitude of operation. The control group consisted of 10 
males and 2 females; the mean (:Ls.d.) was 52-7 (+12) 


age 
- years, the mean body weight 55-0 (+9-8) kg and the mean 


operation time 162 (+42) min. The propranolol group con- 
sisted of 11 males and 1 female; the mean age was 54-i (+8) 
years, the mean body weight 54 5 (+8-4) kg and the mean 
operation time 160 (+28) min. There were 5 ulcer patients in 
the control group and 6 in the propranolol group. The 
remaining patients in each group had gastric cancer of stage I 
or II, classified according to the General Rules for Gastric 
Cancer Study in Surgery (4). 

Each patient in the propranolol group was given a pro- 


. pranolol infusion (0-3 mg/kg in 500 ml of saline) One-third of 


the drug was infused before induction of anaesthesia, the 
remaining two-thirds were administered after the skin incision 
in four equal doses at 30-min intervals. 

In all 24 patients five peripheral venous blood samples were 
drawn to measure glucose, lactate, NEFA and insulin concen- 
trations. The samples were obtained before pre-anaesthetic 
medication for baseline measurement, after approximately 
one-third of the operative procedure ue À), after two-thirds 
of the procedure (time B) and shortly after awakening from 
anaesthesia (time C) and 17h after the operation. Blood 
glucose concentration was estimated by routine glucose 
oxidase method, lactate by tic ultraviolet absorption 
assay (5), NEFA by the method described by Duncombe (6) 
and insulin by immunoassay (7). Blood-gas analysis was, 
performed periodically on arterial blood samples. Throughout 
the observation period pulse rate and ECG were continuously 
monitored and blood pressure was measured frequently. 

Data are reported in Table I as group mean t s.d Since the 
observed data were of normal distribution (y^ test), the 
signi of differences between groups was determined 
using Student's 1 test. P values of less than 0 05 or 0 01 were 
considered to be statistically significant or highly significant 
respectively. 


Results 

The results obtained are summarized in Table I. In both 
groups mean blood glucose levels rose during the 
operation. However, the values in the propranolol 
group were consistently lower than those in the control 
Eo . The difference was significant at time B and 
| ihi significant at time C. Seventeen hours after the 
operation there was no statistical difference in the blood 

ucose levels between the two groups. 

Changes in blood lactate levels paralleled the changes 
in blood glucose. However, the differences between the 
two groups were more remarkable and were statisticall 
significant at time À and highly significant at times 

and C. In both groups the blood lactate concentration : 
remained slightly elevated above baseline at 17h 
postoperatively. . 
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Table I: SUMMARY OF RESULTS 





Time 
Before 17h 
premed. A B C postop. 
Blood glucose Control 79 -- 12 129 4- 33 136+34 145 +35 117430 
(mg/dl) Propranolol 84-13 1164-19 114422* 113+17** 120431 
Blood lactate Control 0:91+0-16 1-98 + 0-49 2-08 +0-79 2-38 4:0 96 1:31: 50-52 
(mmol/l) Propranolol 0:93 0:24 1:61 +0-47* 1:53 +0-36** 1-43 +0:63** 1:24 + 0-27 
Plasma NEFA Control 0-66+0-25 1-35+0 49 1-21 +0:39 1-45 +034 0-75 +023 
(mmol/I) Propranolol 0-63 +014 0-51 +0-11** 0-59 +0-17** 0-79 + 0-22** 0-68 4- 0-20 
Plasma IRI Control 9-027 9:-0+2:8 8:728 89-428 12944-5 
(U/ml) Propranolol 8°8 + 3-2 7-5423 70422 71-4426 10:8 +4-4 


NEFA, Non-esterified fatty acids; IRI, immunoreactive insulin. 


*P<0-05; **P<0-01. 
For explanation of times A, B and C, see text. 


During the operation mean concentration of NEFA 
in the control group showed a twofold increase above 
the baseline value. This increase was remarkably in- 
hibited in the propranolol group. The differences be- 
tween the two proups remained highly significant 
throughout surgery. 

Insulin levels showed a slight decrease after com- 
mencement of operation in both groups and there was 
no statistical difference during surgery. 

During the operation the control group showed a 
moderate increase in pulse rate and a slight elevation of 
systolic blood pressure. In the propranolol group pulse 
rate decreased but no patient had bradycardia of less 
than 60/min. The mean systolic pressure tended to 
decline-in the propranolol group but not below 
100 mmHg. A transient hypotension below 90 mmHg 
was seen in one patient in the propranolol and also in the 
control group. The differences in the mean systolic 
pressures were not significant at any stage of the 
e pn The postoperative course was uneventful in 

24 patients and no undesirable side effects of 
propranolol were noted. 


Discussion 

The present study has demonstrated that elevation in 
blood glucose, lactate and NEFA levels due to gas- 
trectomy was significantly inhibited in patients given 
propane. No undesirable side effects or un- 
avourable symptoms were observed in the propranolol- 
treated patients. 

According to the dual receptor theory of catechol- 
amines, B-receptor stimulation induces muscular glyco- 
genolysis, lactate formation and lipolysis, whereas a- 
receptor stimulation results in hepatic glycogenolysis 
(8). Our results may therefore indicate that the per- 
operative metabolic changes studied are mainly 
mediated by the B-adrenergic effect of catecholamines. 
The less significant inhibition of glucose, compared with 
that of lactate or NEFA, may be due to the increased 
hepatic glycogenolysis which was induced by the a- 
adrenergic effect that remained uninhibited. There was 
no statistical difference in insulin levels between the two 
groups, which may confirm that the inhibition of 
glucose and NEFA was not the result of altered insulin 
secretion. 

It has been demonstrated that high spinal epidural 
analgesia abolishes the postoperative rise of blood 
glucose (9, 10). The mechanism of this phenomenon was 
studied by Nistrup Madsen et al. (11, 12), who found 


f 


concomitant inhibition of the rise of plasma cyclic AMP 
and blood glucose. Since the levels of plasma cyclic 
AMP were closely correlated with plasma adrenaline 
concentrations but not with noradrenaline, they postu- 
lated that the rise of plasma cyclic AMP during acute 
somatic stress is due to B-adrenergic stimulation. The 
results of the present study may support their 
hypothesis. 

lasma concentration of NEFA increases in response 
to trauma (13). This increase was inhibited in patients 
having herniorrhaphy under high spinal anaesthesia 
(14). present results showing significant inhibition 
of NEFA by propranolol suggest that lowered NEFA : 
levels seen with spinal anaesthesia may also be the result 
of reduced f-adrenergic stimulation. 

The B-adrenergic activity of catecholamines has been 
known to be important for functional readjustment in a 
cold environment (15) or during physical exercise (16). 
In contrast, there have been several reports su ing 
benefits of inhibiting B-adrenergic excitation in stress 
conditions. In experimental shock produced by either 
haemorrhage or endotoxin injection, Berk et al. (17, 18) 
have demonstrated an improved survival of animals 
treated by propranolol. A reduced mortality rate in 
acute myocardial infarct patients treated by propra- 
nolol has been reported by Snow (19), who attributed a 
reduction in patient mortality to fewer deaths due to 
shock and cardiac arrest. More recently, Norris et al. 
(20) have also shown the protective effect of propranolol 
in threatened myocardial infarction. 

Nistrup Madsen et al. (11) have suggested that in the 
operative ent of diabetic patients and those 
with high surgical morbidity, epidural analgesia may 
present an advantage due to its inhibitory effect on 
adrenergic activity and consequently on metabo 

onses. 

Aclose relationship between the post-injury elevation 
of NEFA and fat embolism has been demonstrated in 
dogs (21) and suggested in man (22). Herndon et al. (23) 
have shown the significant association between hypoxia 
and the serum concentration of NEFA in patients with 
fractures. Studies of these experimental and clinical 
situations have directed suspicion towards NEFA as 
having a cytotoxic role (24). Pinder such circumstances, 


inhibition of this metabolic response either py paua 
analgesia or B-adrenergic blockade would be advan- 


tageous in operated patients. 

The possible danger of cardiac surgery in patients 
under B adrener blockade was once stressed and 
preoperative withdrawal of the drug was recommended. 


i 


More recently, however, many investigators have re- 
ported the safety of surgery in these patients in tof 
haemodynamics (25, 26), which is in agreement with the 
eee results. 

d e reports and our study suggest that 
Er l is not only safe to administer to patients 
who undergo major operations but also may be benefi- 
cial in minimizing unfavourable reactions to surgical 
stress, 

Further investigations are desired to assess the value 
of inhibiting B-adrenergic excitation in surgical patients. 
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The Celestin tube in the treatment of benign oesophageal 


strictures 
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SUMMARY 

Celestin tubes have been used in two groups of patients 
with advanced benign oesophageal strictures. Group 1 
consisted of 22 elderly, poor risk patients in whom 
intubation alone, via a gastrotomy, has provided good 
` symptomatic relief of dysphagia. In 11 younger, better 
-risk patients (group 2), it has been used as a temporary 
indwelling dilator in combination with repair of the hiatus 
hernia and has been removed at a mean of 5 months 
postoperatively. Seventy-three per cent of patients have 
remained free of recurrence when followed up for 2 years. 


THE majority of benign oesopha strictures secon- 
dary to reflux oesophagitis and hiatus hernia can be 
treated satisfactorily by ir of the hernia and dila- 
tation of the stricture. Providing competence is restored 
to the cardia and the stricture is not too tight, this 
combination may prevent stricture recurrence or limit 
the number of successive dilatations to one or two. In 
some cases, however, a very tight stricture dilates only 
with difficulty if at all, or may require many subsequent 
dilatations. There are a number of solutions to the 
roblem of the ‘difficult’ or the ‘advanced’ stricture. 
eoretically the ‘ideal’ solution is to resect it and 
replace it by interposing a segment of jejunum Wes of 
colon (2), thus preserving an abdominal oesophagus. 
Oesphagogastrostomy perpetuates the hiatus hernia 
and recurrence of the stricture might be expected. 
Nevertheless, reasonable results have reported (3). 

If the strieture is amenable to dilatation but as- 

sociated with shortening of the oesophagus, the oeso- 

hagus may be lengthened by the construction of a tube 
ion the fundus of the stomach (4)^ This may be 
supplemented by a Nissen-type wrap round to improve 
competence (5, 6). A stricture which is not amenable to 
dilatation may be treated by oesopbagoplasty, pro- 
tected by a fundoplication if necessary, 1n the chest or 
supplemented by an antral patch (7). Some of these 
procedures are formidable and many of the patients are 
elderly and frail. : 

The presenting symptom of all such patients is 
dysphagia. As indwelling oesophageal tubes have for 
many years been successfully used to relieve dysphagia 
in malignant oesophageal strictures (8—10), it seemed 
appropriate to use the same procedure in the poor risk 
patient with a difficult benign stricture. Success with 
these patients suggested that the tube could also be used 
as a temporary dilator in younger, fitter patients in 
whom repair of the hernia could be added. The act of 
dilating a stricture ruptures fibrous tissue which pro- 
duces more scar tissue. This in turn will contract so that 
repeated dilatations may fail and indeed may exacerbate 
the condition. Continuous dilatation is achieved by the 
indwelling endo-oesophageal tube. It was thought that 
if this was left in situ until the fibrous tissue was mature 
and fully contracted, the tube should then be able to be 
removed without recurrence of the stricture, provided 


that the cause of the reflux had been removed by repair 
of the hernia. 

The Celestin tube has been demonstrated to be 
markedly superior to the Mousseau—Barbin tube (11) 
and has been used throughout the series. 

This paper records the results of using the Celestin 
tube in two groups of patients, i.e., poor risk patients, 
who did not have hiatus hernia repair and in whom the 
tube was left in indefinitely, and better risk patients, who 
underwent simultaneous hiatus hernia ir and per- 
oral removal of the tube after an interval. 


Patients and methods 

From 1965 to 1976, 33 patients had Celestin tubes inserted, 
with or without hiatus hernia ir. The first of these 
intubations was performed in Bristol in 1965. The patients in 
this paper ges the combined results of cases treated at 
Southmead ospital, Bristol, and the Royal United Hospital, 


Of the 33 patients, 14 were male and 19 female, with an age 
range of 41-87 (mean 71-2 years). All presented with dys- 
hagia. Two patients had had previous unsuccessful hiatus 
Bernd repairs, but all 31 others were primary peptic strictures. 
tively, investigations included barium swallow, oeso- 
phagoscopy and biopsy, and hiatus hernia with stricture was 
present in all. All strictures were in the lower third of the 
oesophagus as indicated-by the level of the hiatus. In 22 of the 
33 patients intubation was the sole procedure (group 1) and in 
11 (group 2) a variety of hiatal hernia repairs was carried out. 


Evolution of the method 

The use of a tube as a dilator first suggested itself in a patient 
whose stricture had failed to respond to of the hernia and 
simple dilatation. The second was an elderly frail patient whose 
stricture could not be controlled by simple dilatation. It was 
only with the fifth patient that repair of the hernia was 
accompanied by insertion of the tube. 


Technique 
Intubation and removal: The technique described by Celestin 
(10) for palliative intubation via laparotomy for oesophageal 
carcinoma has been y adhered to. However, in the 
advanced type of stricture that we have been treating, there has 
been difficulty in passage of bougies from above, and it is 
usually easier to pass and dilate the stricture from below. An 
olivary-tipped bougie is passed up through the stricture into the 
pharynx and brought out through the mouth. The Celestin 
tube is then tied to it and drawn back through the stricture into 
the stomach, shortened as necessary, and sutured into place 
with one or two thread sutures. 

drain e is a effected through the mouth on 
oesophagoscopy: oesop poe rete Cove io UE 
tube Which is SresDed with à pat of. Orceps, and the tube and 
oesophagoscope are pulled out together. 


ela Hospital, Bristol, and Royal United Hospital, 
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Table J; RESULTS OF INTUBATION IN ALL 
PATIENTS BY GROUPS 


lA IB 1A+1B 2 
No. of patients 14 8 22 11 
Average age (yr) 79 73 77 62 
Follow-up (yr 2 34 24 2 
Satisfactory 10 5 15 8 
Poor — 2 2 3 
Deaths 4 1 5 — 


Repair of the hiatus hernia. This has been carried out through 
the abdomen in all cases. Three methods have been used: 
anatomical reconstruction (12)—5 patients; anterior gastro- 
pexy MANI en fundoplication (14)—1 patient. 

Other surgical procedures. Where recurrence of the stricture has 
followed removal of the tube antrectomy with Roux-en-Y 
reconstruction (15, 16) has been carried out in 3 cases and 
resection with oesophagogastrostomy in one case. 


Results 

Mortality 

There were 5 deaths in the series, all in group 1 patients, 
as indicated below. 

Simple intubation (Table I). In a group of 14 cases who 
did not have the tube removed (group 1A, elderly or 
poor risk patients of average age 79 years) 2 had had 
previous hiatus hernia irs which had failed. The 
youngest, aged 68 was crippled with spondylitis. She 
kept her tube for 64 years and was satisfied with her 
swallowing; she died eventually of a coronary occlusion. 
Two others died of unassociated causes 22 and 14 years 
after intubation. Six others are well with their tubes in 
situ. Another patient is well although his tube has passed 
into his stomach. It has remained there for 5 years 
without causing symptoms. There were 4 operative 
deaths, 3 attributed to coronary occlusions and | to 
acute gastric erosion. The average duration of follow-up 
of panene with tubes is 24 years. 

e tube was later removed in a second group of 8 
patients with an average age of 73 (group 1B). In 5 of 
these patients the tube was removed electively, after an 
average duration of 5 months. Three have remained well 
for 1, 14 and 3 respectively. One of these needed 
three further dilatations. Another had a recurrence of 
the stricture 1 year after a hernia repair; she was 
intubated and the tube removed elective afte: a year. 
She remained reasonably well for 6 years with the aid of 
- periodic dilatation, her stricture then became difficult to 
dilate and she was reintubated at the age of 81. She died 
2 months later. 

In the remaining 3 patients the tube was removed 

because it had become displaced. In 2 it passed into the 
stomach and was removed by laparotomy and in 1 it was 
displaced upwards and was removed orally. This patient 
died 10 days later of bronchopneumonia, possibly as a 
result of i tion. One of the 2 survivors remains well 
without further dilatation. The second had a further 
recurrence of her stricture and has responded to Roux- 
en-Y gastrectomy. 
Intubation with simultaneous repair of hiatus hernia 
(Table I): In this group there were 11 patients with an 
average age of 62. They were good operative risks as 
com with group 1. Their strictures were advanced 
and it was thought that simple dilatation alone at the 
time of their hiatus hernia repair would not suffice to 
relieve the stricture. The alternative would have been 
resection of the stricture. 


Intubation of benign oesophageal strictures, 507 


There was no operative mortality. All but 1 patient 
had the tube removed electively an average of 5 months 
after insertion (range 4-7 months). The exception 
remains well but it has proved difficult to remove his 
tube because of marked kyphosis; his tube remains in 
situ 24 years after insertion. Six have remained well with 
no need for further dilatation for an average of 14 years. 
One is well 2 years after operation but has had two 
further dilatations. 

There were three stricture recurrences. In the first 
patient it was decided to resect the recurrent stricture 
with an oesophagogastric anastomosis. Within a month 
a further stricture recurred, the tube was reinserted and 
Roux-en-Y antrectomy done. Six months later the tube 
was removed. A year later the patient remains well and 
has needed no further dilatation. The second case was 
well for 9 years before recurrence and she has been 
treated by reintubation and Roux-en-Y antrectomy, so 
far with success. The third patient was treated by 
reintubation alone. 


Behaviour of the tube 

In the great majority of patients the tube functioned 
well. Swallowing through it was nearly normal provided 
that the patients chewed their food well and assisted its 
passage with drinks, preferably effervescent. Behaviour 
of the tube in this benign group of cases was notably 
more trouble-free than in another series of malignant 
strictures (11). One tube was in place for 64 years and 
functioned well until the patient died from a coronary 
infarction. The average duration of follow-up where the 
tube has not been removed is 2 years. 

Displacement of the tube occurred in 6 patients In 2 
cases it moved upwards and was removed orally, while 
in 4 it had passed into the stomach. It was removed by 
laparotomy in 3, but in the fourth case it was causing no 
symptoms and was left in position. Five years after the 
operation this patient remains well. Haemorrhage and 
death resulting from gastric erosion occurred 24 h after 
insertion in 1 case. There were 4 episodes of tube 
blockage requiring admission to hospital in 3 patients. 
Three of these episodes were managed conservatively 
with effervescent drinks and one by bouginage 

Development of a stricture above the tube has not 
occurred in this series. This possibility must be guarded 
against by strict instructions to the patient to sleep 
propped up at night to minimize reflux and the reduc- 
tion of gastric acid secretion by suitable medication, e.g 
cimetidine. The ideal time for removing the tube after 
hiatus hernia repair is probably at 4—6 months. By this 
time contraction of scar tissue is probably complete. 
The longer the tube is left in position the greater the 
chance of displacement. Five of the 6 tube displace- 
ments occurred after 6 months. In the sixth case it 
occurred 1 day after insertion. 


Discussion 

Our results from using Celestin tubes in patients with 
‘difficult’ benign oesophageal strictures have shown the 
tube’s usefulness in two distinct groups. First, 1n elderly, 
poor risk patients, whose presenting symptom of severe 
dysphagia is due to a tight, advan oesophageal 
stricture, satisfactory relief can be obtained in a major- 
ity. The need for a major resection or repeated difficult 
dilatations is thus avoided. The tube can be left in place 
indefinitely and swallowing down it remains surpris- 
ingly ood. Should the tube displace upwards it can 
easily be removed through the mouth. This occurred in 2 
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of our patients. In 4 it passed into the stomach, 
su ing that its intended role as an indwelling 
stricture dilator had been successfully achieved. 
Disintegration of Celestin tubes has been reported by 
McKenzie et al. (17). Although this did not occur in our 
series, the long term behaviour of the tubes should be 
considered if it is proposed not to remove them. 

There were 22 patients in our series whose strictures 
were treated with simple intubation only. Sixty-eight per 
cent were satisfactory as Judged by relief of dysphagia, 
at an average follow-up of 22 years. Of those who 
survived the tube insertion, 15 out of 17 (88 per cent) 
were satisfactory. Though the mortality in this group 
was high (23 per cent), it must be remembered that these 
are patients SOLE 77 years of age with resistant 
strictures. However, the development of a new tube for 
EE insertion (18) is under trial and may prove 

er. 

The tube was removed electively in 5 of the 8 patients 
in group 1B largely on empirical grounds, as experience 
with the method progressed. We felt that after 4—6 
months it had done its job as an indwelling dilator and 
we thought that progress without the tube should be 
monitored. The results of this policy suggest that at the 
worst, fewer dilatations are required, and at best, 
symptomatic relief is obtained for periods of up to 3 


years. 

The tube also proved useful in the better risk patient 
in association with repair of the hiatus hernia and 
subsequent tube removal. In this group of 11 patients, 
average age 62, there were no deaths and 8, or 73 per 
cent, did well. In treating the 3 recurrences in this group, 
reintubation with Roux-en-Y antrectomy has been 
found satisfactory and should be considered at the 
initial operation if there is doubt that the hernia could be 
satisfactorily reduced because of shortening of the 
oesophagus. 

It is emphasized that the tube has only been used in 
the 'difficult' stricture, and the 'early' stricture has been 
treated by repair and dilatation (these are the majority 
of cases who present with strictures and have not been 


included in this series). We believe that in most of the - 


cases in this series the alternative to intubation would 
have been resection. With the use of intubation in 
association with other measures, resection should prove 
to be seldom necessary in dealing with benign oeso- 
phageal strictures. Finally, intubation can be temporary 
and m no way precludes subsequent hiatus hernia repair 
or resection. 
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The importance of personality measurement in the 
assessment of response to treatment for ischaemic 


rest pain 


ANDREW L. WONG AND GORDON C. MCBAIN* 


SUMMARY 

The purpose of the study was to investigate the relation- 
ship between personality and ischaemic rest pain. Twenty- 
four patients with peripheral vascular disease unsuitable 
for surgery and suffering from ischaemic rest pain were 
treated equally with 14 days of bed rest and intravenous 
naftidrofuryl and their pain analogue scores and perso- 
nality structures were analysed. 

There was a general trend of improvement in their 
analogue pain scores and patients with high neuroticism 
(N) and extroversion (E) levels had a better response to 
treatment, but which only became significant on one 
occasion when both N and E levels were high. 

Levels of N and E were compared with those of the 
normal population both before and after treatment and 
were found to be similar even after amputation. 


PAIN in i gern disorders is difficult to measure as its 
anatomical, physiological and psychological compon- 
ents interact to influence its severity (1, 2). Patients at 
similar stages in a disease process vary in their response 
to pain. The elderly experience less pain than the young 
and the pain thresholds tend to be lower in women than 
in men 6, 4). Other factors associated with persistent 
pain include a disagreeable environment, anxiety, de- 
pression, poor general health, a long history and a lack 
of confidence in the physician (5). 

Bond et al. (6) (and that culturally determined 
attitudes and personality are two very significant factors 
affecting pain intensity and, using the Eysenck 
Personality Inventory, found that highly anxious, 
neurotic and extroverted patients complained more 
about pain than others with lower levels of neuroticism 
and extroversion and that those with the highest levels 
of neuroticism had the highest pain scores with the 
degree of extroversion being directly related to com- 
plaint behaviour. 

The purpose of the study was to assess whether, in 
patients with ischaemic rest pain, differences in person- 
ality structure altered the response to treatment, and 
therefore to assess whether in future trials personality 
measurement is important. 

All the patients admitted to hospital with ischaemic 
rest pain had identical treatment consisting of bed rest, 
intravenous naftidrofuryl (7-10) and equal access to 


analgesia. 

A double blind trial to observe the onse to 
treatment with the drug naftidrofuryl (Praxilene) was 
not considered possible because of the need for 14 days 
of intravenous therapy. This paper, however, was 
designed to assess not the effect of naftidrofuryl but 
whether the patients’ response to treatment was 
personality-dependent. 


Patients and methods 
A series of 24 patients, aged between 46 and 85, complaining of 
rest pain due to peripheral vascular insufficiency was studied 


There were 19 males and 5 females; the average age was 64, that 
of the males being 65 and of the females, 62. None of the 
patients studied was suitable for reconstructive vascular sur- 
gery and patients with diabetes mellitus or with any limb 
necrosis were excluded, although one patient was subsequently 
found to have latent diabetes mellitus treated by diet alone. A 
control group of 24 patients taken from the normal population 
and not complaining of pain were matched for age, sex and 
social status 


Assessment of pain 
Pain levels were assessed using an analogue scale (6) which 
consisted of presenting the patient with a piece of paper on 
which 1s drawn a 10-cm line. It was explained that this 
represented all gradations of pain from none (I have no pain at 
all) to very severe (My pain 1s as bad as 1t could possibly be). 
The patient was then asked to mark with a cross an estimate of 
the severity of his pain. This exercise was repeated on each day 
of the trial at the same time of day, without allowing the patient 
to refer to the previous day’s estimation. If any patient 
complained of more severe pain during the same 24 hours he 
was allowed a second estimation. The same miles applied to 
follow-up visits which occurred at 1 month and at 3-monthly 
intervals thereafter for 18 months. For the purposes of analysis 
the distance from the left end of the line to the point of 
intersection of the cross was measured and designated as the 
pain score. 
Patients were also required to complete the Eysenck 
Personality Inventory (EPI) (Form A) (11-12). This divides 
ities into introverted/extroverted/stable neurotic, 
which Eysenck (13) regarded as the basic bipolar factors in 
personality structure. A further inventory (form B) was used at 
the end of the trial in order to avoid the practice effects. 
Eysenck Personality Inventories on the control patients mat- 
ched for age, sex and social status were taken from normal 
volunteers. 


Treatment 
The 24 patients with ischaemic rest pain were all given the same 
treatment. They were admitted to hospital and treated with 14 
days of bed rest, intravenous naftidrofuryl, equal access to 
analgesia and the same wound dressing methods. 
Naftidrofuryl was then continued orally in the prescribed 
dose for another 18 months. The intravenous dose was 200 mg 
twice daily by slow infusion over 14--2 h in 500 ml of isotonic 
saline and the oral dose was 100 mg thrice daily. 


Results 

In order to show the effects of inpatient treatment 
during the 14 days a graph of analogue pain scores was 
plotted against time (Fig. 1). 

The mean pain score of the 24 patients at entry was 
69mm  (s.d.-c-34 mm) and this fell to 22mm 
(s.d.+28 mm) at completion of the 14-day regimen. 
From the graph it can be seen that there was a trend 
towards a decrease in the analogue pain scores 1n all 


* Western Infirmary and Southern General Hospital, 
Glasgow. 

Correspondence to: A. L. Wong, 17 Lochearnhead Road, 
Stepps, Glasgow G33. 


510 — A. L. Wong and G. C. McBain 


Pain Score (mm) 








D 10 11.12 13 14 
Cornplet 


Entry 


Fig. 1. Individual and mean analogue scores in patients 
with rest pain during 14 days of inpatient treatment 


Table I: NEUROTICISM (N) AND EXTROVERSION 
(E) SCORES OF PATIENTS COMPARED WITH THE 
CONTROL GROUP 


Mean 
age N E 
No. (y) Mean sd. Mean sd. 
Rest pain 24 6404 1192 519 1033 395 
Controls 24 6383 967 408 10-08 354 


Table II: NEUROTICISM (N) AND 
SCIT AM (E) SCORES IN THE PATIENTS 


CLASSIFIED AND LOW COMPARED WITH 
THE CONTROL GROUP 
Neuroticism Extroversion 
High Controls Low High Controls Low 
Mean 14-94 9-67 457 1342 1008 7:25 
s.d. 2-08 408 172 2:31 3.54 2-56 


No. 17 24 7 12 24 12 


Table HE COMBINED HIGH NEUROTICISM (N) 
AND EXTROVERSION (E) SCORES IN PATIENTS 
COMPARED WITH CONTROLS AND THOSE 
PATIENTS WITH OTHER COMBINATIONS 


Combined Other 
high score Controls combinations 
E N E N E 
Mean 1478 13-78 9-67 1008 1020 827 
s.d. 2:44 2-49 408 754 5-70 3-15 
No. 9 24 15 


Ác—4A-mean analogue score Mean Pain score (mm) 


9 8 6$ 


3 





Fig. 2. Mean analogue pain scores during 14 days of 
inpatient treatment in patients with high neuroticism scores 
(lower curve) and low neuroticism scores (upper curve). 


except 3 patients. In these 3 patients who had increases 
in their pain levels, one had an amputation, one died and 
the third had increasing pain, at first controlled by 
strong analgesia but now requiring amputation. 

Before relating personality structure to pain in the 
EE with ischaemic rest pain, assessment of the 

evels of neuroticism and extroversion were compared 
against those of the normal population matched for age, 
sex and social status. . 

The mean neuroticism score (N) for the rest pain 
group was found to be higher than for the controls, but 
this had no statistical significance (Student's t test). Nor 
was there any significant statistical difference between 
the age groups, extroversion (E) and lie scores (Table I). 

Also it can be seen that a greater number of patients in 
the rest pain group were neurotic and that extroversion 
scores for the rest pain group were equally divided 
above and below scores for the controls 
(Table II). 

Using the information in Tables I, II and HI, graphs 
were then plotted comparing the mean pain scores 
during intravenous treatment of patients with high and 
low neuroticism scores (Fig. 2), high and low extrover- 
sion scores (Fig. 3) and high combined N and E scores 
and other combinations of N and E (Fig. 4). 

From these graphs 1t can be seen that patients with 
higher neuroticism or extroversion scores experienced 
greater relief of their pain with treatment, although at 
no point did this ever achieve statistical significance 
(Student's ¢ test). However, during the 14 days of 
inpatient treatment the trend in the mean analogue pain 
Scores was similar, irrespective of personality 
groupings. 

The degree of association and the level of significance 
between the levels of neuroticism, extroversion and the 
combination of the two were then calculated against the 
pain analogue scores at each of the 14 days of inpatient 





10 11 12 13 twne-days 


Fig. 3. Mean analogue pain pal eee Palen with high 
extroversion scores E curve) and extroversion 
scores (upper curve) during 14 days of inpatient treatment. 


treatment. No significant degree of association or 
statistical significance was found between levels of pain 
and either neuroticism or extroversion (Table IV). 

However, when the levels of neuroticism and 
extroversion combined were calculated against pain 
scores the correlation coefficient approached — 1 at the 
eleventh day. Statistical significance was also achieved 
at the eleventh day of treatment when high levels of 
neuroticism and extroversion combined were compared 
with a low combined level of neuroticism and extro- 
version (Student's t test, P « 0-05). 

To show further the relationship between personality 
structure an opn levels in the patients with rest pain 
graphs were comparing each patient’s level of 
neuroticism, extroversion and the combination of the 
two against the pain analogue scores. As examples 2 
days are shown: day 0, before the commencement of 
treatment, and day 7, midway through inpatient treat- 
ment (Fig. 5). 

In Fig. 5 no apparent correlation is seen between pain 
scores and levels of neuroticism, extroversion or the 
combination of the two. 


Follow-up 
After a follow-up of 18 months 7 patients (29 per cent) 
had required amputation for incipient gangrene, 3 (12-5 
per cent) had been lost to follow-up ànd 4 had died (17 
per cent). Of the final 10 patients, 4 (17 per cent) are 
experiencing increasin ions. pan and require stronger anal- 
gesia while the other ve little or no 

None of the amputees had a pain score of less than 
67 mm before amputation and all had increasing pain 
before the procedure (Fig. 6). This compares with the 
other patients who were followed up for 18 months (Fig. 
7), 6 of whom achieved a final pain score of 10 mm and 
below and required no analgesia. The 4 patients who 
died had pain scores of varying levels (Fig. 6) and the 3 
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Fig. 4. Mean analogue pain scores in patients with high 
combined neuroticism and extroversion scores (lower curve) 
and those with other combinations of neuroticism and 
extroversion (upper curve) during 14 days of inpatient 
treatment. 


Table IV: CORRELATION COEFFICIENTS AND 
LEVELS OF SIGNIFICANCE BETWEEN 
NEUROTICISM (N), EXTROVERSION (E) AND 
BOTH COMBINED CALCULATED AGAINST PAIN 
ANALOGUE SCORES 


N E N+E 
Day r P r P r P 

0 —001 <06 —0.12 «09 0 «04 
i 0 <08 —003 <04 —001 <04 
2 —001 <07 —005 «03 —0:05 «06 
3 —002- <07 —0.03 <04 —004 «07 
4  —0(02 «09 —0.03 <08 —0:04 «09 
5 —005 «02 —0-02 «07 —007 «09 
6  —006 <02 —005 «0-4 —003 <05 
7  —003 «05 —0-.08 «02 —009 <03 
§ —01 «01 —0-2 «02 -023 <0] 
9 —005 <03 —0Ó1 «03 —0-:14 <03 
10  —003 «02 —(1 «03 —012 <04 
11  —004 «01 —013 «02 —1-00 «005 
12 ~006 «03 —005 «03 —(-08 <05 
13 0 « 0-6 —0-04 <07 —0-02 «09 


Table V: EYSENCK PERSONALITY INVENTORY 
SCORES IN THE PATIENTS AT THE 

COMMENCEMENT (FORM A) AND CESSATION 
(FORM B) OF THE TRIAL 


EPI Form À EPI Form B 

N E N E 
Mean 11-06 10 56 1125 12:81 
s.d 5-72 3-83 | 7-14 4-20 


All patients who died or failed to return to the follow-up 
clinic are excluded. 


non-attenders left when their pain levels were all below 
4 mm (Fig. 7) 

The rest pain patients had a second Eysenck 
dieu Inventory (Form B) at the cessation of the 
trial (Tables V, VI and VII). There was no significant 
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Fig. 5. Correlation between analogue pain scores and scores for neuroticism, extroversion, and neuroticism and extroversion 
combined before commencement of inpatient treatment (day 0) and midway through inpatient treatment (day 7). 


Table VE EYSENCK PERSONALITY INVENTORY 
SCORES IN THE PATIENTS ÁT THE 


COMMENCEMENT OF THE TRIAL (FORM A) AND 
AFTER AMPUTATION (FORM B) 

EPI form A EPI Form B 

N E N E 
Mean 9-75 12:25 9-50 14-75 
s.d 4°57 3-5 6-61 3 69 


Table VIE EYSENCK PERSONALITY INVENTORY 
SCORES AT THE COMMENCEMENT (FORM A) 
AND CESSATION (FORM B) OF THE TRIAL IN 
THOSE PATIENTS FOLLOWED UP OVER 18 
MONTHS (EXCLUDING AMPUTEES) 


EP] Form A EPI Form B 

N E N E 
Mean 11:5 10-0 11:83 1217 
s.d. 617 3-91 7-49 4:30 


difference between the psychological groups when com- 
pared before and after treatment and with the control 
group. Nor did amputation affect the personality scores. 


Discussion ; 

We have used a method by which pain relief in a trial 
group could be statistically analysed and, as shown b 
Bond (2), this pain measurement could be applied bo 
to a group or an individual and either the group or the 
individual could be further assessed for levels of neuroti- 
cism and extroversion. 

There was, however, no statistical difference in psy- 
chological grouping between the rest pain group and the 
matched controls, nor was there any change in neuroti- 
cism or extroversion after treatment, even in patients 
who underwent amputation. All the patients with 
ischaemic rest pain were given the same treatment, and 
it is therefore to be expected that they would all have an 
equal response. 
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As individuals, each being his own control, all 
patients showed a similar trend in their onse to 
treatment. As groups with opposite levels of neuroti- 
cism, extroversion and both in combination, again their 
response to treatment was similar. 

Although patients with higher neuroticism and ex- 
troversion hio wed a better response to treatment, 
the difference never reached statistical significance. 
Similarly, high levels of neuroticism and extroversion ın 
combination revealed similar results and only reached 
significance from the low combination levels on one of 
the fourteen days, the eleventh. 

From these results, therefore, it seems that the 
influence of personality factors did not significantly 
alter either pain intensity or the response to treatment in 
patients suffering from ischaemic rest pain. In future 
trials personality structure need not be assessed. 
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Bilateral carcinoma of the breast 
M.J. BAILEY, C. ROYCE, J.P. SLOANE, H.T. FORD, 


T.J. POWLES AND J.-C. GAZET* 


SUMMARY 

Among the 911 cases of carcinoma of the breast treated 
between 1969 and 1978 there were 39 cases of bilateral 
pri cancer. Of these, 17 were synchronous tumours 
de as cancers diagnosed and treated during the same 
primary hospital admission. The remaining 22 patients 
had tumours that were diagnosed separately (metachron- 
ous tumours), With a mean time interval of 5 years and 8 
months between presentationof first and second primaries 
(range 6 months to 20 years). Of the metachronous 
tumours, 20 had pince à within 7 years of the diagnosis 
of the first primary (2-2 per cent of all patients). The 
patients with synchronous disease fared badly, but 
patients in the metachronous grou a good prognosis. 
This is due, at least in part, to the inherent selection of 
patients in the metachronous group who have to survive 
the first primary tumour in order to develop the second. 
However, careful follow-up after the first primary may 
also account for the relatively good prognosis of this 
group. We therefore recommend continuing regular out- 
patient follow-up, with careful examination of the second 
breast, for all patients having undergone treatment for 
cancer of the breast. 


SINCE Kilgore first reported bilateral primary cancer of 
the breast in 1921 (1), several further series have 
reported an incidence of patients with bilateral cancer of 
between 1 and 14 per cent (2-12). 

It is established that any patient who has had 
carcinoma of one breast runs a greater risk of develop- 
ing a second primary breast cancer than other women 
(2, 6, 11), but, in addition, a high risk subgroup has been 
defined (6, 7, 13). This group consists of patients with 
one or more of the following features: initial tumour 
diagnosed at an early age, favourable stage and his- 
tology of the first tumour, multicentric origin of the first 
tumour, or family history of breast cancer. 


Patients and methods 
Since 1969, 911 out of 3496 patients seen in the St George’s 
Hospital Combined Breast Climc at the Royal Marsden 
Hospital have been histologically shown to have cancer of the 
breast. All patients had clinical assessment, including medical 
history and physical examination, chest X-ray and xerography 
(or mammography before 1973). Those with suspected carci- 
noma were admitted for full pre Demat treatment staging. 
The histology has been reviewed on all patients who had or 
who subsequently developed a tumour in the other breast, so 
as to distinguish second primary tumours from metastases. 
The histological criterion used to differentiate primary from 
metastatic disease was the presence in both tumours of an ın 
situ component. 


Results 

Of the total of 911 consecutive cases of cancer of the 
breast studied, 39 cases of bilateral primary cancer have 
been recorded. Of these, 17 (44 per cent) occurred 
synchronously and 22 (56 per cent) were metachronous, 
with a mean time of 5 years 8 months and a median time 
of 3 years between diagnosis of the tumours (Table J). 


Table I: NUMBER, AGE AND INCIDENCE OF 
FAMILY HISTORY OF BREAST CANCER IN 
PATIENTS WITH BILATERAL AND UNILATERAL 
BREAST CANCER 


Bilateral primary 
cancer Unilateral 

Syn. Meta cancer P 
No. 17 22 872 
% 19 24 95-7 
Age 53 56 59 n.s 
s.d. +86 +9-8 +78 
Family 18-8 18-2 15-5 n.S. 

history (V9) 


Syn., Synchronous; meta., metachronous. 


Eighteen per cent of patients with bilateral cancer had 
a family history of breast cancer which was not signific- 
antly different from patients with unilateral cancer. 
There was no significant difference 1n the age of patients 
with unilateral or bilateral metachronous or synchron- 
ous tumours (Table I). 

Of ihe 22 patients with metachronous disease, 8 
presented within 1 year of the first primary, 2 in the third 
year, 4 in the fourth, 2 in the fifth and 2 in the seventh. 
Two patients presented between 10 and 20 years. 
Ninety-one per cent of the metachronous tumours 
presented in the first 7 years of follow-up. 

Since random biopsies of the breast were not per- 
formed, all tumours were found by clinical examination 
and/or radiology. Only 10 of the 39 tumours were 
noticed by the patient, 35 by clinical and radiological 
examination and 4 by radiology alone. 

The survival of patients with bilateral breast cancer is 
shown in Fig. 1. Seven of the 17 patients with synchron- 
ous disease are dead and 2 are alive with metastatic 
disease, Only 2 have survived 5 years. The mean 
duration of follow-up in this du das 2 years 8 months. 

Survival of patients with metachronous disease may 
be expressed from diagnosis of either tumour (figures in 
pee are dated from the second tumour). Of the 

2 patients with metachronous disease, 2 are dead at 56 
(50) and 160 (80) months. Three patients are alive with 
metastatic disease at 54 (47), 80 (24) and 144 (98) 
months. Fifteen patients are disease-free with a mean 
follow-up period of 10 years (58 months). At 110 
months the median duration of survival has not yet been 
reached. 

In 14 of the 22 patients the second primary had a 
proe better TNM rating at diagnosis than the 

st, in 2it was the same and in 3 the second primary was 
more advanced. Two of these 3 patients had defaulted 
from follow-up (18 months and 6 years). Fig. 2 depicts 
the T stage of the tumour. The difference in size 
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Fig. 1. Actuarial survival of patients with bilateral primary 
carcinoma compared with survival of patients with 
unilateral carcinoma of the breast. 


Table Il: COMPARISON OF SITE OF 
PRESENTATION OF FIRST AND SECOND 
TUMOURS (METACHRONOUS GROUP) 


Site of Same as Different from 
2nd tumour Total lst tumour ist tumour 
UOQ 9 3 6 
LOD 3 1 2 
L 4 1 3 
LIQ 3 l 2 
Central 3 2 I 
All sites 22 8 14 


Table HI: T STAGE OF TUMOURS IN 
METACHRONOUS AND SYNCHRONOUS GROUPS 
COMPARED (THE MORE ADVANCED TUMOUR 
FOR EACH PATIENT IS SHOWN) 


Stage Metachronous Synchronous 
T 0 6 
T2 35 38 
T3 40 44 
T4 25 12 


= 13-7, P «0-01, Y? test for trend) and nodal status 
2 = 11-6, P<0-01, y? test for trend) is highly 
significant. : 

Location in the breast of the second primary in the 
metachronous group and the relation to the site of the 
first primary is shown in Table II. 

Table III compares T stage of the more advanced 
tumour in the patients in the metachronous and syn- 


chronous groups. There is no significant difference. 


between the groups, suggesting that the difference in 
prognosis cannot be explained on the basis of later 
presentation of patients with synchronous tumours. 


Discussion 

The variation in reported incidence of bilateral breast 
cancer from 1 to 14 per cent relates to differences in 
duration of follow-up and analysis techniques. True 
incidence should not vary greatly, and in this series, the 
incidence was 8-2 cases per 1000 woman years of follow- 
up. This figure is in agreement with that found by 
Robins and Berg (6) and other workers (7, 14). The 


overall crude frequency rate (often co with 


incidence) is 39 in 911 (4-3 per cent), but projection 
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Fig. 2. T stage of first and second primary tumour at 
diagnosis compared. Each line represents one patient. 


from actuanal analysis and incidence rates suggests 
that about 15 more metachronous tumours will oc- 
cur, giving a total of 53 (5-9 per cent) in the group 
under observation. 

The time between presentation of the first and second 
primaries is nterne In Egan’s series (9), 85 per cent 
of cases had appeared by the sixth year. In this series, 91 
per cent of tumours had presented by the seventh year, 
which indicates the need for careful follow-up in this 
period. It could be argued that patients whose second 
tumour presented within 1 year must have had tumour 
in this breast at the time of diagnosis of the first tumour, 
and should be included in the synchronous group. 
However, since their second tumours were not evident 
on clinical or radiological grounds, they have been 
included in the metachronous group. 

The proportion of synchronous tumours in these 
patients (44 per cent of bilateral tumours, 1-9 per cent of 
all patients) 1s higher thanin other series (9-5—28 percent) 
(5, 8); but with longer follow-up, the proportion of 
synchronous tumours is expected to fall to about 30 per 
cent. 

The interpretation of survival data in patients with 
metachronous disease is difficult. If survival time is 
measured from presentation of the first tumour, patients 
developing a second primary do significantly better than 
patients who have unilateral disease (y? test for trend 

= 7-2, P = 0-005). This 1s a reflection of patient selec- 
tion in that patients living longer stand a greater chance 
of developing a second primary. Survival time measured 
from presentation of the second tumour is also better 
than that in patients with unilateral disease (Fig. 1), but 
not significantly so (x? test for trend = 1-1, P = 0-29) 
This must mean that any adverse effect on survival 
exerted by the first primary tumour is more than offset 

the earlier stage at which the second tumour is 
diagnosed. It is therefore important to treat.a second 
primary breast tumour as effectively as the first, and not 
to regard patients with a second primary breast cancer 
in the same category as patients with metastatic disease. 

Patients in our series with synchronous primary 
tumours have fared badly (Fig. 1), their survival being 
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worse than 
trend = 11-4,: P = 0:0007) or than patients with bila- 
teral primary tumours, whether measured from time of 
presentation of the first tumour (y^ — 13:6, P — 0-0006) 
or from the second tumour (y^ = 11-6, P = 0-0007). 
This may be due to the paani ing exposed to the full 
metastatic potential of both primaries, without the 
mitigating effect of bias in selection towards patients 
with a good prognosis, and early diagnosis of the second 
tumour, as operates ın patients with metachronous 
disease. 

Different approaches to the problem of the opposite 
breast after treatment of breast cancer on one side have 
ranged from simultaneous prophylactic radical mastec- 
tomy (1), prophylactic mastectomy for patients in the 
high risk group (2, 15) and random biopsy -of the 
opposite breast at the time of primary surgery, with 
simple mastectomy for any malignant lesions found 
(13), to long term outpatient follow-up. It is now 
generally accepted that there is no place for prophylactic 
mastectomy (6, 8, 10, 12). Urban (13) found 13 infiltra- 
tingcarcinomas in159 patients by biopsying the opposite 
breast, but 5 of these patients had a palpable mass. 
Thus, there was a pick-up rate of unsuspected tumours 
of 8 in 154 or 5 per cent. In addition, there were 18 
*malignant' non-invasive lesions, the exact significance 
of which is contentious. Table II shows that 36 per cent 
of the metachronous tumours in our series would have 
been missed by such biopsies, even assuming that all of 
the tumours presenting after many years were histologi- 
cally detectable at the time of diagnosis of the first 
primary. 

In the series reported here, using careful personal 
follow-up and yearly xerography, the second tumour 
has been detected at a relatively early stage, and the 
appearance of this tumour has not adversely influenced 
the prognosis of the patient. It 1s therefore important 
that clinicians involved in the follow-up of patients after 
primary treatment for cancer of the breast should pay 

ial attention to the opposite breast. The subsequent 
etection of a second primary in the other breast should 
be treated as if it were the first primary. 


Conclusions 
The incidence of bilateral primary carcinoma of the 
breast is approximately 1 case for 100 woman years of 


tients with unilateral cancer (x° test for 


follow-up. As survival time following treatment of the 
initial primary increases, more cases will be seen. 

Although patients with bilateral synchronous 
tumours do badly, patients with metachronous disease 
do as well as patients with only one primary. 

After treatment of primary breast cancer, we recom- 
mend 6-monthly follow-up examination for life, with 
annual xerography for the first 6 years. Unlike patients 
with metastatic disease, patients with bilateral meta- 
chronous tumours are potentially curable when 
tumours are detected early. When detected, tumours 
should be treated aggressively. 
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The complications of arteriovenous grafts for vascular 


access 


PIERRE J. GUILLOU STEPHEN H. LEVESON AND RALPH C. KESTER* 


SUMMARY 

An analysis has been made of the complications occurring 
in 86 arteriovenous grafts performed for vascular access 
over a 5-year period ending in July 1979. Synthetic grafts 
provide significantly móre complication-free dialyses than 
do biological grafts. They are less susceptible to sepsis and 
aneurysm formation and, when thrombosis does super- 
vene, synthetic grafts can more readily be retrieved than 
biological grafts. Dacron velour in particular appears to 
have a low primary and secondary failure rate compared 
with other types of graft. Grafts implanted in the straight 
configuration have lower thrombosis rates than looped 
grafts. While the forearm remains the site of choice for the 
insertion of an arteriovenous graft, equally good results 
may be obtained with a graft interposed between the 
femoral artery and vein. 


THE proportion of patients ultimately requiring secon- 
dary procedures for vascular access following the failure 
of standard arteriovenous fistulas has been variously 
reported as between 9-8 per cent and 12 per cent of the 
haemodialysis patient pool (1, 2). For the vast majority 
of patients the secondary procedure takes the form of 
either a biological or a synthetic conduit interposed 
between an artery and a conveniently situated vein. The 
multitude of reports on the many different types of graft 
available attests to the universal failure of acceptance of 
any particular graft. Since the success or failure of any 
particular graft can only be objectively assessed against 
the background of the complications attendant upon its 
use we have reviewed the results obtained for secondary 
grafting procedures performed ın this centre over a S- 

period. The aim of this study was to examine the 
incidence of complications following the implantation 
of several different subcutaneous arteriovenous grafts in 
an attempt to identify the optimum site, configuration 
and type of graft for use in a second-stage vascular 
access procedure. 


Patients and methods 

During the 5-year period from June 1974 to July 1979 53 
patients have undergone 86 arteriovenous graft insertions as 
second-stage operations for vascular access. Forty-eight of 
these patients were suffering from end-stage renal failure and 5 
required vascular access for magnesium depletion therapy for 
advanced malignant disease. The mean age of the patients was 
39 4 years (range 10—64 years) The group comprised 24 men 
and 29 women and they had Brevibusly required tween 0 and 
9 vascular access pr ures. 

The types and numbers of arteriovenous grafts used are 
shown in Table I together with the site Ps and 
EOD Rursum: All grafts had an internal diameter of 6 mm 

t those expanded reinforced polytetrafluoroethylene 

) grafts which were placed in the thigh Here, either 

6mm or 8mm grafts were em > saa ope on nue 
diameter of the recipient vessels. peaa 

previously been described oppa 3), e were scents 

divisible into ‘biological’ grafts (reversed autogenous saphen- 

ous vein; ficin-digested, glutaraldehyde and antibiotic-treated 

bovine carotid artery), human umbilical cord vein allograft 

(HUCVAG) and ‘synthetic’ grafts (Sparks mandril Dacron, 


Table I: ARTERIOVENOUS GRAFTS USED FOR 
HAEMODIALYSIS OVER A 5-YEAR PERIOD 


Forearm oe 
Loop Straight Loop Straight 
Autogenous 3 4 l — 
saphenous 
vein 
Bovine carotid 2 3 — 10 
artery 
HUCVAG — — — 6 
Sparks mandril 3 — 5 3 
Dacron 
Expanded reinforced 6 8 4 12 
Dacron velour 2 — 2 12 


expanded reinforced PTFE, Gore-tex, and knitted Dacron 
velour, Vasculour-D). 

The graft was placed in the thigh if the vessels in the forearm 
were judged to be inadequate. In the forearm and thigh 
attempts were made to adhere to a straight ende rian ws 
the graft but when distal forearm vessels were poor 
was inserted as a loop based on the vessels of the antecu il 
fossa. All commercial bioprostheses (HUCVAG and ficin- 
digested bovine carotid artery) were inserted into the i e For 
a straight forearm configuration an appropriate vessel 1n the 
distal forearm was connected to an antecubital vessel. For a 
forearm loop the brachial iq de was bridged to the widest vein 
in the antecubital fossa, the loop extending 1nto the distal 
forearm. For grafts inserted into the thigh the common femoral 
artery was connected to either the superficial femoral vein in 
the distal of Hunter's canal for straight grafts, or 1nto the 
comnton femoral vein or saphenofemoral junction for loop 


grafts. 

All procedures were fully documented at the time of 
caine Ae or other of the authors and complications 
were record tively as they occurred. The period of 
follow-up Ne cen or at least 3 months for all grafts reported 
All procedures were performed by vascular surgeons, who also 
pe ormed arteriovenous fistula operations. It is the failed 

tula patients who require arteriovenous grafting In an 
average of 79 fistulas per year, the failure rate was 11 5 percent. 


Results 

Mortality 

There was no death within 1 month of operation over 
the course of this 5-year study. A total of 20 patients 
ultimately died, including all 5 patients undergoing 
magnesium depletion therapy. Four of the 20 male 
patients (20 per cent) with end-stage renal failure died 
compared with 11 of the 28 female patients (39 per cent) 
This difference is not statistically significant by Fisher's 
exact test. Five of the 16 deaths in the end-stage renal 
failure group were directly attributable to complications 
of the arteriovenous grafts, 4 being due to cannulation 
sepsis and 1 being the result of repeated thrombotic 
episodes of the graft. 
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Graft failure and duration 

failure Of an arteriovenous graft has been 
defined ın this series as the inability to support a single 
dialysis because of thrombosis or sepsis. Secondary 
failure has been defined as the inability of the graft to 
support more than 24 dialysis sessions (i.e. about 2 
months) because of thrombosis or sepsis. The mean 
duration of patency and range of patency duration are 
shown together with the primary and secondary failure 
rates 1n Table II. Of the biological grafts (autogenous 
saphenous vein, bovine carotid artery and HUCVAG), 
the most satisfactory results have been obtained with 
bovine carotid artery implants which appear to have a 
low primary and secondary failure rate and the longest 
mean overall duration of patency. Of the three types of 
synthetic grafts used, the most striking results have been 
observed with Dacron velour grafts, which achieved 
primary and secondary failure rates of 6:25 per cent and 
18-75 per cent respectively and a mean overall duration 
of patency for successful grafts of 16-3 months at the 
time of writing. Twelve of the 16 Dacron velour grafts 
are still patent and have provided satisfactory 
haemodialysis for 4—25 modih after implantation 
(mean duration of patency, 17:1 months). Sparks man- 
dril Dacron grafts exhibit high primary and secondary 
failure rates, only 2 of 11 such grafts being capable of 
supporting dialysis for more than 24 sessions, but these 
two grafts have remained patent for 41 and 42 months 
respectively. 


Thrombosis 
Primary and secondary failure of an arteriovenous graft 
has been almost universally attributable to thrombosis 
of the graft. The data have therefore been re-examined 
in an attempt to define what influence the nature, site 
and configuration of the graft have on the incidence of 
primary failure due to thrombosis and the overall 
incidence of thrombosis throughout the period of study 
(Table IIT). 

Eight of 29 (27-6 per cent) biological grafts suffered 
primary failure because of thrombosis compared with 
12 out of 57 (21-1 per cent) synthetic grafts. The overall 


thrombosis rate for these two groups was also similar 
(14 of 29 biological grafts and 20 of 57 synthetic grafts). 

igh grafts appeared to fare better than forearm grafts, 
both in terms of the primary failure rate (14 out of 31 
forearm grafts and 6 out of 55 thigh grafts, y^ = 13-03, 
P « 0-01) and overall thrombosis rate (11 out of 55 thigh 
grafts and 23 out of 31 forearm grafts, y? — 24-36, 
P «: 0-001). Straight grafts had a slightly lower prima 
thrombosis rate (11/58) than loop grafts (9/28), thou 
this was not statistically significant. This trend was 
confirmed when thrombosis rates were examined, as 
only 18 of the 58 straight grafts occluded compared with 
17 out of the 28 loop grafts (y^ = 6:89, P « 0-05). 
Effects of thrombectomy: As some of the grafts throm- 
bosed more than once, the outcome of thrombectomy 
has been assessed on the basis of the total number of 
thrombotic incidents, successful thrombectomy being 
defined as the ability to restore dialysis for at least one 
session. Thus, in Table IV the total number of throm- 
boses is greater than the number of grafts which 
thrombosed. None of the reversed autogenous vein 
diee underwent thrombectomy. There were 4 throm- 

tic incidents in the arm bovine carotid grafts, 3 of 
which were treated by thrombectomy which restored 
successful dialysis in only one. À total of 5 thromboses 
occurred in the HUCVAG grafts, all of which were 
subjected to thrombectomy: 3 of these procedures were 
successful. Six thrombectomies were performed in the 
group of 9 thrombosed Sparks mandril Dacron grafts, 
of which only 3 were successful. Fighteen thrombotic 
incidents occurred in the PTFE grafts, all of which were 
treated by thrombectomy, with success in 10 cases. Nine 
of these 10 successful thrombectomies required an 
associated angioplasty for venóus outflow obstruction 
(see below). Of the 5 thrombotic incidents in the Dacron 
velour grafts all were managed by thrombectomy with 3 
successes. One of the latter cases required angioplasty 
because of venous outflow obstruction. 

In all cases thrombosis of the grafts most often 
seemed to be associated with hypotension during dia- 
lysis, and in the PTFE grafts thrombosis was commonly 
accompanied by outflow tract obstruction. 


Table I: FAILURE RATES AND DURATION OF PATENCY IN SUCCESSFUL ARTERIOVENOUS GRAFTS 


bir vidi of patency (mth)* 





Prunary failure Secondary failure can Range 

Biological grafts 

SV 4/8 (50% 5/8 (62-59) 82 3-13 

BCA 2/15 (13-3%) 3/15 (20%) 16-0 1-:5-20-5 

HUCVAG 2/6 (33-394) 3/6 (50%) 10-3 2 5-29 
Synthetic grafts 

SMD 5/11 (45:594) 9/11 (81 8% 41 5 41-42 

PTFE 6/30 (20%) 10/30 (33:3% 12-3 2-33-5 

DV 1/16 (6 25%) 3/16 (18 8% 163 25 
* Duration of pico ot successful grafts capable of supporting dialysis for more than 24 sessions. 
SV, Saphenous vein; BCA, bovine carotid artery; SMD, Sparks mandril Dacron; DV, Dacron velour. 
Table IN: INFLUENCE OF TYPE, SITE AND CONFIGURATION OF ARTERIOVENOUS GRAFTS ON 
THROMBOSIS RATES ` 

Primary thrombosis Overall thrombosis _ 

Biological grafts 8/29 co i = 0-49 14/29 ieee | Y = 1-73 
Synthetic grafts 12/57 (21%) (n.s.) 20/57 (35-196 (n.s.) 
Forearm grafts 14/31 SEE | Y -1303 23/31 era | = 24-36 
Thigh grafts 6/55 (10-994 (P «0-01) 11/55 (20%) P « 0-001) 
Straight grafts 11/58 > i | Y = 1:83 18/58 (31%) | y = 6-89 
Loop grafts 9/28 (32-194 > (as) 17/28 (60 7%) (P « 0-05) 


Aneurysm formation (Table V) 

Aneurysm formation has been assessed for the number 
of each type of graft at risk as defined by those in which 
dialysis was accomplished for more than 24 sessions 
(approximately 2 months). In this series aneurysms 
occurred from 3 to 36 months after insertion (mean 12-4 
months). Nine aneurysms have been observed in a total 
‘at-risk’ group of 18 biological grafts whereas only 6 
aneurysms-were seen in the 35 successful synthetic grafts 
(x? with Yates’ correction = 4-81, P<0 05). 

The time of pae of aneurysms in the biological 
group ranged from 2 to 12 months (mean 5 months 
after commencing dialysis, compared with a range of 
to 36 months (mean 9-9 months) for the synthetic grafts. 


Septic complications 

There were no major surgical septic complications 
resulting in loss of the graft in this series. Sepsis resulting 
from cannulation for haemodialysis was the major 
cause of morbidity and mortality (Table VI). A total of 4 
biological grafts suffered severe cannulation sepsis and 
all 4 required excision for this reason. Two of these 
patients subsequently died as a result of this 
complication. 

Cannulation sepsis occurred in 9 of the synthetic 
grafts in this series, necessitating excision in 3. Two 
urther deaths occurred following excision of the in- 
fected synthetic grafts. Infected grafts which did not 
merit excision appeared to respond satisfactorily to 
antibiotic therapy. 


Haemorrhagic complications 

À a hee complication in this seres has been 
defined as bleeding occurring from the cannulation 
sites or anastomotic sites which required surgical inter- 
vention (Table VID. Five patents suffered from such 
haemorrhage (4 bovine carotid grafts (2 in one patient), 
1 Sparks mandril and 1 PTFE graft). All ultimately 
required excision of their grafts for the haemorrhagic 
complications which, with one exception, arose from 
the cannulation sites. No haemorrhagic complications 
were seen in the autologous saphenous vein, HUCVAG 
or Dacron velour grafts. 


Venous outflow stenosis (Table VIII) 
There was only one case of venous outflow stenosis in 
the 21 biological grafts which achieved dialysis (4-8 per 
cent) compared with 10 stenoses in 45 synthetic grafts 
(22:3 per cent). This difference is statistically significant 
at the 5 per cent level using Yates’ correction for the y? 
test (y? = 4-05). Of the total of 11 outflow tract stenoses 
seen, 9 were associated with PTFE grafts, 1 with a 
Dacron velour graft and the remaining one occurred at 
the venous end of a bovine carotid artery graft. Five of 
the stenoses were in upper limb grafts at the basilic or 
cephalic vein in the antecubital fossa. All but one of 
these were loop grafts. The remaining 6 stenoses 
occurred in thigh grafts, 3 at the point where the venous 
end was inserted into the saphenofemoral junction and 
the other 3 where the grafts had been inserted in a 
straight configuration into the side of the superficial 
femoral vein in the lower end of Hunter's canal. Thus of 
the 7 successful thigh loop grafts in this series, 3 (43 
per cent) became stenosed at the venous end, whereas of 
successful straight thigh grafts only 3 suffered 
stenosis (8-8 per cent). (This difference just fails to reach 
statistical significance at the 5 per cent level by Fisher’s 
exact test.) 
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Table IV: RESULTS OF THROMBECTOMY 
Total no. of 
thrombotic Attempted Successful 
incidents thrombectomies thrombectomies 
SV 8 0 = 
BCA 4 3 l 
HUCVAG 5 5 3 
SMD 9 6 3 
PTFE 18 18 10 
DV 5 5 3 


Abbreviations as for Table II 
Table V: ANEURYSMS IN ARTERIOVENOUS GRAFTS 


No. at True False 
nsk* aneurysms aneurysms 
SV 3 — — 
BCA ] 1 3 
HUCVAG 3 3 2 
SMD 2 l ~~ 
PTFE 20 — 2 
DV 13 l 2 


Abbreviations as for Table H f 
* Number of successful grafts serving >24 dialyses. 


Table VI: INCIDENCE OF SEPTIC COMPLICATIONS 
RESULTING FROM CANNULATION 


Time from 
Cannulation implant 
No. at risk* sepsis (mth) 

SV 5 — — 
BCA 13 3 16, 18,7 
HUCVAG 3 l 5 
SMD 6 2 1,5 
PTFE 24 5 1,6,6,6,6 
DV 15 2 7 


Abbreviations as for Table I 
* Number of grafts providing more than one dialysis 


Table VII: HAEMORRHAGE FROM 
ARTERIOVENOUS GRAFTS 


Haemorrhagic 
No. at risk* episodes 

SV 5 d 
BCA 13 10 (1n 4 grafts 
HUCVAG 3 — 
SMD 6 l 

E 24 3 (in 1 graft 
DV i 15 — 


Abbreviations as for Table II. 
* Number of grafts providing more than one dialysis 


Table VII: VENOUS OUTFLOW STENOSIS IN 
ARTERIOVENOUS GRAFTS 


No. with Time 

No at risk* stenosis (mth) 
SV 5 — 
BCA 3 ] 10 
HUCVAG 3 — 
SMD 6 — 
PTFE 24 9 5,12, 26,1,6 
DV 15 l 76. 


Abbreviations as for Table II 
* Number of grafts providing more than one dialysis 
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Nine ofthe 11 venous outflow stenoses were subjected 
to revisionary ach n following either a thrombotic 
episode or dialysis failure. In 3 cases this took the form 
of a patch angioplasty, in 5 cases reanastomosis to a 
more distal or proximal venous segment was required 
and in the remaining case dilatation with a Bakes dilator 
appeared sufficient to re-establish flow. All but 2 (1 
patch angioplasty and 1 reanastomosis) were successful 
in restoring an arteriovenous shunt. 


Limb oedema 

Eight pátients experienced limb oedema after insertion 
of an arteriovenous graft, this representing 9-3 per cent 
of the total number of grafts. All cases involved grafts in 
the thigh from femoral artery to femoral vein (4 bovine 
caroti ts and 4 PTFE grafts). In 6 cases the oedema 
subsided permanently after elevation of the limb. In 2 
cases partial ligation of the graft (1 HUCVAG and 1 
PTFE graft) was required to reduce the measured flow 
through the graft from 2 l/min to about 600 ml/min. In 
both cases, the oedema diminished satisfactorily. 


Other complications 

Congestive cardiac failure was induced by the 
arteriovenous graft in the 2 patients in whom banding 
of the graft was required for limb oedema. In both cases 
banding of the graft resulted in improvement in cardiac 
failure as well as limb oedema. Inadequate dialysis due 
to high venous pressure was seen in 4 patients with 
arteriovenous grafts, which was due to venous outflow 
obstruction in all cases. In all but one case this 
responded satisfactorily to vein patch angioplasty or 
reanastomosis. 

Poor arterial inflow has been seen only once in this 
series. This occurred in a patient who had severe 
arteriosclerosis and who required a femoral endarter- 
ectomy prior to insertion of the graft. 


Complication-free grafts 

In a clinical series of this nature which encompasses so 
many variable factors it is difficult to assess the ad- 
vantages of one particular graft over another by analysis 
of the total numbers of complications sustained by any 
one particular form of graft. We have therefore attem- 
pted to assess those grafts which, over a follow-u 

period ranging from 3 to 41 months (mean 14-2 months 
have not suffered from any complications which re- 
quired surgical interference. Only 2 of the total of 29 
biological grafts had sustained dialysis without any 
surgical complications at the time of writing (Table IX). 
Both were bovine carotid grafts which continued to 
function in patients who subsequently died of other 
causes despite satisfactory dialysis 3 and 12 months 
after graft muplanistión. This contrasts with 18 of 57 
synthetic grafts which gave trouble-free dialysis. 


Table IX: COMPLICATION-FREE ARTERIOVENOUS 
GRAFTS 


No. with no 

Total complications 
SV 8 — 
BCA 15 2 (13-396) 
HUCVAG 6 — 
SMD li 1 (9-1%) 
PTFE 30 8 a 
DV 16 9 (56-39 


Abbreviations as for Table II. 


Statistical comparison of these results by the y? test 
emphasizes the superiority of synthetic grafts over 
biological grafts in terms of those which function 
without complications (zy? = 6:45, P<0-05). All 
patients possessing complication-free synthetic grafts 
are alive, well and undergoing satisfactory dialysis at 
periods ranging from 3 to 41 months (mean 14-9 
months) after graft implantation. 


Discussion 

Of the biological grafts employed in this series, the most 
impressive results have been obtained with the bovine 
carotid artery. Despite the early promise of uncompli- 
cated dialysis using the reversed saphenous vein auto- 
graft (2, 4) our results confirm the high failure rate due 
to thrombosis which has been reported by other workers 
(5). The use of the HUCVAG has also given disappoint- 
ing results in terms of early thrombosis rates and 
aneurysm formation wai ai an enthusiastic report on 
tensile strength and low thrombogenicity by Mindich et 
al. (6). Bovine carotid artery heterografts appear to 
provide satisfactory access to the circulation. Eighty per 
cent of these grafts were used for more than 24 dialyses. 
Unfortunately when thrombosis occurred in these grafts 
thrombectomy was rarely successful because of degen- 
erative changes within the grafts themselves. In addi- 
tion, haemorrhage from the cannulation site appeared 
more frequent in the bovine carotid artery grafts 
than with other grafts, though we have not experienced 
the high incidence of venous outflow stenosis cited by 
other workers using thus graft (7). 

We experienced poor results with Sparks mandru 
Dacron, which has unacceptably high primary and 
secondary failure rates. The maturation period of 6 
weeks prior to removal of the mandril also makes this 
graft an unattractive proposition for haemodialysis 
purposes since the graft cannot be utilized for this 
period. We are unable to confirm the initially favourable 
Mrd (8, 9) on the value of this type of arteriovenous 


graft. 

In contrast, Dacron velour had the lowest primary 
and pi tee rates of all the grafts. Reinforced 
PTFE grafts a low incidence of primary failure but 
one-third went on to secondary thrombosis. In the 
majority of cases this was attributable to neointimal 
proliferation at the venous end of the graft, particularly 


i where this was inserted into the saphenofemoral junc- 


tion. It is noteworthy that thrombectomy of PTFE and 
Dacron velour grafts was successful in restoring flow in 
most of the cases. Venous patch angioplasty or re- 
anastomosis into another venous segment also appears 
to be a valuable procedure in maintaining the patency of 
a thrombosed graft associated with outflow stenosis. As 
noted elsewhere (10) the thrombosis rate in PTFE grafts 
was slightly higher than that in bovine carotid artery 
grafts and the synthetic grafts are far more amenable to 
thrombectomy than the biological grafts. Moreover, 
our results also suggest that whereas infection of 
biological grafts almost always results in excision, 
synthetic grafts appear to be relatively resistant to the 
effects of sepsis and this complication need not necess- 
arily culminate in their excision. 

Statistical analysis of the primary and secondary 
failure rates fails to indicate a distinct superiority of the 
synthetic grafts over the biological grafts but this 
analysis must be viewed against the background of the 


failure of saphenous vein, HUCVAG and Sparks 
mandril Dacron grafts to provide long term vascular 
access. Aneurysm formation occurs more often in 
biological grafts than in synthetic grafts. This finding, 
combined with the resistance to infection, low incidence 
of cannulation haemorrhage and the success of throm- 
bectomy in reinforced PTFE and Dacron velour grafts, 
suggests that these are the optimal materials to use as 
subcutaneous conduits. 

As might be expected, forearm grafts appeared in this 
study to suffer from a significantly higher incidence of 
failure than did thigh grafts. This is presumably a 
reflection of the size of the recipient vessels. We would 
not wish to infer from this that the thigh is necessarily 
the site of choice for the insertion of an arteriovenous 
graft. We have observed two female cases with thigh 
grafts who have lost subsequent renal allografts on the 
ipsilateral side as a result of renal vein thrombosis and it 
may be that increased venous flow in the iliac veins may 
be implicated. Nevertheless, in the ‘problem’ patient 
satisfactory arteriovenous access is easily obtained at 
this site. Of perhaps greater significance is the observ- 
ation that straight grafts provide more reliable access 
than do grafts in the looped configuration. In addition, 
the incidence of outflow tract stenosis in looped grafts 
appeared to be higher than in straight grafts, though this 
may be related to the fact that there were a substantial 
number of PTFE grafts in the group with a looped 
configuration. 
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Presternal gastric bypass 


the thoracic oesophagus: 
AYLWYN MANNELL* 


SUMMARY 

Presternal gastric bypass was performed on 10 African 
patients with unresectable carcinoma of the thoracic 
oesophagus. Where the cancer involved the lower third of 
the thoracic oesophagus the oesophagus was simply 
excluded. However, for cancer of the upper and middle 
third of the thoracic oesophagus the additional step of 
Roux-en-Y jejunal anastomosis to the intra-abdominal 
oesophagus was performed to drain away oesophageal 
secretions from existing or imminent  tracheo- 
oesophageal fistulas. No patient died as a result of the 
operation, and 9 out of 10 patients were able to eat 
normally afterwards. Presternal gastric bypass is com- 
pared with other methods of palliation for unresectable 
carcinoma of the thoracic oesophagus. 


THE best treatment for carcinoma of the oesophagus is 
excision of the growth and restoration of continuity of 
the alimentary tract (1). However, many African 
patients with carcinoma of the thoracic oesophagus 
present at an advanced stage of the disease when the 
growth is no longer resectable. When the cancer has 
spread beyond the oesophagus and infiltrated the 
tracheobronchial tree or invaded the aorta, attempts at 
resection will lead to disaster (2). Also, in some patients 
Where it would be technically possible to excise the 
lesion, the presence of gross malnutrition and poor 
respiratory function makes the operative risk of thora- 
cotomy for resection prohibitive (3, 4) and treatment 
must therefore be palliative. The aim of palliation is to 
relieve the distressing symptoms of dysphagia and 
aspiration and to restore normal swallowing. The 
method of palliation should not shorten the patient’s 
expectancy of life and should, where possible, permit the 
use of adjunctive measures, such as radiotherapy, to 
control the growth and relieve pain (5). 

This report describes the use of presternal gastric 
bypass for palliation of unresectable carcinoma of the 
intrathoracic oesophagus. 


Materials and methods 

Presternal gastric bypass was performed in 10 African patients 
admitted to the Baragwanath Hospital, Johannesburg, be- 
tween April 1979 and August 1979. Each was suffering from 
unresectable squamous carcinoma of the thoracic oesophagus 
(Table I). The extent of the disease was assessed preoperatively 
by barium swallow, a chest radiograph, oesophagoscopy and 
bronchoscopy, and histological confirmation of the diagnosis 
was obtained in every case. At laparotomy cancers of the lower 
third of the thoracic oesophagus were also examined trans- 
hiatally. Immobility of the growth on the aorta indicated 
invasion of the latter (6). 

In 3 patients with carcinoma of the middle third of the 
thoracic oesophagus infiltration of the left main bronchus was 
seen at bronchoscopy. In 2 patients cancer of the upper third of 
the thoracic oesophagus had infiltrated the trachea, and in 1 of 
these (Case 10) there was a tracheo-oesophageal fistula (Fig. 1). 
In 3 patients with cancers of the lower thoracic third of the 
oesophagus the growth was found at laparotomy to be 
invading the aorta. In 2 patients the presence of active 
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Fig. 1. Case 10. Barium swallow showing large tracheo- 
oesophageal fistula. 


pulmonary disease was a contraindication to thoracotomy for 
resection. Case 3 (Fig. 2) also suffered from severe cachexia. 


Preoperative preparation 

All the patients had dysphagia for solid and semi-solid food. all 
had suffered marked weight loss and the majority had pellagra. 
They therefore received a high protein, high calorie liquid diet 
with vitamin supplements. Case 10 required intravenous 
alimentation. 

Aspiration pneumonitis was a common complication of the 
oesophageal obstruction and intensive chest physiotherapy 
was necessary in every case. As soon as the patient was thought 
to be strong eneugh, operation was performed. 


Operation 

Exploration of the abdomen was carried out through a midline 
incision. The greater curvature of the stomach was mobilized 
by dividing the gastrocolic omentum. preserving the arterial 
arcade and the right gastro-epiploic vessels. The left gastro- 
epiploic vessels and the vasa brevia were ligated and divided 
close to the splenic hilum. Care was taken not to injure the 
spleen. The left gastric vessels were ligated and divided, the 
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Table I: PATIENTS UNDERGOING PRESTERNAL 
GASTRIC BYPASS 
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Fig. 2. Case 3 before and after undergoing gastric bypass. 





Case Level of Contraindication 
no. Age/sex X lesions to oesophagectomy 
] 52/M__ Mid 1/3 Invasion of left 
bronchus 
2 47/M Lower 1/3 Invasion of aorta 
3 4]/M Lower 1/3 Active lung disease: 
cachexia 
4 77/M Lower 1/3 Active lung disease 
> 45/M Lower 1/3 Invasion of aorta: 
metastases to left 
gastric and coeliac 
nodes 
6 44/F Upper 1/3 Invasion of trachea 
7 50/M Mid 1/3 Invasion of left 
bronchus 
8 61/M Mid and Invasion of aorta 
lower 1/3 
9 64/M Mid 1/3 Invasion of left 
bronchus 
10 26/F Upper 1/3 Invasion of trachea: 


tracheo-oesophageal 
fistula 





artery being taken at its origin from the coeliac axis to preserve 
the collateral circulation along the lesser curvature (7). The 
oesophagus was then mobilized at the hiatus. If the cancer was 
situated in the lower thoracic oesophagus, it was examined 
digitally through the hiatus to assess its lower limit and 
mobility. To permit secure closure of the lower end of the 
oesophagus through uninvaded tissues, the palpable extent of 
lower thoracic tumours should lie at least 5 cm above the 
cardio-oesophageal junction. Fixity of the growth on the 





contraindicates 


aorta indicates aortic infiltration and 
oesophagectomy. 

The duodenum and the head of the pancreas were mobilized 
with an extended Kocher manoeuvre so that the pylorus could 
be made to reach the ziphisternum. The lesser omentum was 
divided, preserving the right gastric vessels. 

The oesophagus was divided at the cardio-oesophageal 
junction which was closed. A pyloromyotomy was performed 
and the stomach laid aside. When the malignant obstruction 
was in the lower thoracic oesophagus, the intra-abdominal 
oesophagus was closed in two layers (Fig. 3a). However, for 
cancers of the upper and middle third, the intra-abdominal 
oesophagus was anastomosed to a Roux-en-Y loop of jejunum 
(Fig. 3b). This allows drainage of oesophageal secretions away 
from the airway when a malignant fistula is present or incipient. 

A J-shaped incision was made in the left side of the neck 
along the anterior margin of the sternomastoid and across the 
suprasternal notch (Fig. 4). The cervical oesophagus was 
mobilized, care being taken to avoid injury to the recurrent 
laryngeal nerves. The cervical oesophagus was then divided as 
low as possible but allowing good clearance of tumour tissue 
The distal divided end was closed over. The stomach was then 
drawn up to the neck through a presternal subcutaneous tunnel 
made with a pair of long scissors. A one-layer anastomosis was 
made between the gastric fundus and the proximal end of the 
cervical oesophagus over a nasogastric tube inserted at opera- 
tion. The neck was closed with a drain. 

A feeding jejunostomy was constructed and the abdomen 
closed with drainage. 


Postoperative care 

The stomach was kept decompressed by nasogastric aspiration 
for 1 week. During this time the patient received intravenous 
fluids, jejunostomy feeding and chest physiotherapy. On the 
seventh day a Gastrografin swallow was done to exclude 
anastomotic leakage. The nasogastric tube was then removed 
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Fig. 3. a, Presternal gastric bypass with exclusion of the oesophagus. 5, Presternal gastric bypass with Roux-en-Y 
drainage of the oesophagus. 


and oral fluids given. Semi-solid and then solid foods were 
gradually introduced into the diet and the patient was usually 
eating normally by the fourteenth postoperative day. 


Results 

Postoperative deaths 

There were no operative deaths. All patients except one 
have been discharged from hospital eating a normal 
diet. The patient with the tracheo-oesophageal fistula 
(Case 10) is able to eat without spasms of coughing. 
Long term follow-up results are not yet available. 


Postoperative complications (Table II) 

Chest infections occurred in 3 patients who had had 
active pulmonary disease before operation. The chest 
infections resolved with physiotherapy and antibiotics. 

All wounds healed primarily. However, in the first 3 
patients there was a considerable amount of purulent 
drainage from the neck for a short time despite primary 
healing of the anastomosis. In subsequent patients, 
gloves were changed before opening the neck and local 
antibiotics were instilled at this site. The next 7 patients 
did not experience this minor problem. 

The postoperative Gastrografin swallow showed an 
intact cervical anastomosis in every case. However, in 
one patient (Case 5) the anastomosis was perforated on 
the tenth postoperative day when attempts were made 
to reintroduce a nasogastric tube at reoperation for a 
leaking jejunostomy. Secondary suture was performed 
and the patient was later able to eat again. However, 
delayed leakage developed at this site and the patient 
remains in hospital on a regimen of intravenous alimen- 
tation awaiting closure of the fistula. 

The cervical anastomosis lies at an angle (Fig. 5). 
Once the nasogastric tube has been removed attempts to 
replace it should be avoided. 

The feeding jejunostomy is constructed by inserting a 
No. 20 Foley catheter into the jejunum which is then 
secured to the anterior abdominal wall. Case 3 de- 
veloped a subacute small intestinal obstruction at the 





Fig. 4. Case 6, showing the incisions used for presternal 
gastric bypass. 


jejunostomy, which was taken down. In Case 5 there 
was leakage into the peritoneal cavity from around the 
jejunostomy. This required reoperation to drain a 
subphrenic collection. By using non-absorbable sutures 





Fig. 5. Postoperative barium swallow showing the cervical 
anastomosis. 


and avoiding angulation of the jejunum where it is 
secured to the abdominal wall, these problems have 
been overcome. 


Discussion 

There are four basic methods in current usage for the 
palliative treatment of carcinoma of the oesophagus, 
namely radiotherapy, chemotherapy, intubation and 
surgical bypass. They may be used singly or in 
combination. 

Radiotherapy is often resorted to when an oeso- 
phageal carcinoma is unresectable. However, when a 
cancer of the upper half of the thoracic oesophagus has 
infiltrated the airway, radio-necrosis of the tumour 
frequently leads to an oesophagobronchial fistula (8, 2). 
Chemotherapeutic agents, when effective, have a similar 
radio-necrotic effect and their use alone is also contra- 
indicated in this situation. When carcinoma of the 
distal half of the thoracic oesophagus has invaded the 
aorta, radiotherapy or chemotherapy may cause sudden 
fatal haemorrhage (8). 

The insertion of an oesophageal tube is widely 
practised to relieve dysphagia caused by unresectable 
oesophageal carcinoma. However, relief of dysphagia is 
incomplete: patients cannot eat a normal diet as solid 
food will obstruct the lumen of the tube. The partial 
relief from dysphagia effected by an oesophageal tube is 
usually only temporary (9), as the tube may be ob- 
structed if the tumour grows above it (10) or when the 
tube softens and flattens within the oesophagus (5). 

Oesophageal intubation, although an attractively 
simple procedure, has a significant mortality rate. The 
mortality rate for prograde intubation, using the 
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Table II: RESULTS OF PRESTERNAL GASTRIC 
BYPASS 





Complications Ability 
Daje === to 
no. Minor Major swallow 
| Purulent neck - Normal 
drainage diet 
2  Purulent neck Normal 
drainage diet 
3  Purulent neck Jejunostomy Norma 
drainage; obstruction diet 
chest infection 
4 Chest infection Normal 
diet 
5 — Jejunostomy 
leakage; 
perforation 
of neck 
anastomosis with 
nasogastric tube 
6 — - Normal 
diet 
7 -— - Normal 
diet 
8 — Normal 
diet 
9 — Normal 
diet 
10 Chest infection Normal 


diet 





Proctor Livingston tube, is approximately 17 per cent 
(11, 12). The mortality for traction intubation, where à 
laparotomy and gastrotomy are required for insertion 
of the tube, is even higher (10). Proctor (5) reported a 
hospital mortality rate of 34 per cent for Celestin 
intubation and found, on autopsy evidence, that the 
majority of these cases had died as a result of the 
presence of a tube in the oesophagus, rather than from 
the effects of the disease itself. 

When an oesophageal tube is used to block a 
malignant fistula, the tamponade effect does not last 
very long as pressure necrosis of the tumour by the rigid 
tube causes enlargement of the opening (9). Pain is not 
relieved by intubation and is often aggravated (5). 
However, the use of an adjunctive measure such às 
radiotherapy to relieve pain and control the growth 
appears to be contraindicated when there is a tube in the 
oesophagus (12, 13). 

Bypass procedures are an attractive alternative to 
oesophageal intubation. Right and left colon, jejunum 
and stomach have all been used. The routes taken for the 
bypass may be intrathoracic, retrosternal or presternal. 
However, before any particular bypass procedure can 
be recommended for palliation of unresectable car- 
cinoma of the oesophagus, it must fulfil certain require 
ments. These requirements are an acceptably low mor 
tality rate for the performance of the procedure in 
already debilitated patients and the achievement of 
complete relief from dysphagia. The bypass procedure 
must also permit the use of adjunctive measures, such as 
radiotherapy, where indicated to control the growth of 
tumour and to relieve pain. 

The presternal gastric bypass procedure appears to 
fulfil these requirements. The operative mortality rate in 
this series was nil and Ong (6) also reported a mortality 
rate of less than 10 per cent for the procedure. This 
compares favourably with the mortality for oeso- 
phageal intubation. The mortality rate for colonic 
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Fig. 6. Four patients after presternal gastric bypass who are having radiotherapy for unresectable cancers of the thoracic 


oesophagus. 


bypass of unresectable oesophageal cancers varies 
between 30 per cent (14) and 50 per cent (15). The 
mortality reported by Ong in 1978 (6) for jejunal bypass 
procedures was 67 per cent. Relief from dysphagia was 
complete in 9 out of 10 patients in this series. This is 
similar to the experience reported by Akiyama and 
Hiyama (16) who used a gastric bypass procedure for 
unresectable oesophageal carcinoma. 

The operation of presternal gastric bypass with 
Roux-en-Y drainage of the intra-abdominal oeso- 
phagus was first described by Kirschner (17) in 1920. He 
performed the procedure for a benign oesophageal 
stricture. The operation was more appropriately used by 
Ong (18) for the palliation of malignant oesophago- 
bronchial fistulas. When a cancer of the upper thoracic 
oesophagus has invaded the airway, presternal gastric 
bypass with Roux-en-Y drainage of the intra- 
abdominal oesophagus offers distinct advantages. It 
provides an alternative route for swallowing, prevents 
aspiration of saliva into the airway and drains oeso- 
phageal secretions into an isolated segment of jejunum. 
Radiotherapy can then be given to the tumour as 
precipitation or enlargement of a fistula is of little 
consequence. The resultant fistula is effectively isolated 
from the upper alimentary tract (9). 

Oesophageal intubation for malignant oesophago- 
bronchial fistulas is usually followed by survival for only 
a few weeks (12). Using the combination of presternal 
gastric bypass procedures and radiotherapy for malig- 
nant oesophagobronchial fistulas, several long term 
survivors have already been reported (2). Presternal 
gastric bypass was performed successfully in the five 
cases in this series where the oesophageal cancer had 
invaded the airway. These patients are currently receiv- 
ing a course of radiotherapy to their tumours (Fig. 6). 

When the cancer was situated in the lower half of the 
thoracic oesophagus and distal to the tracheobronchial 


ek 


tree, the oesophagus was not drained but simply 
excluded. No ill effects have resulted from complete 
exclusion of the thoracic oesophagus in the 5 cases in 
this series where this was done. Clinical and experi- 
mental evidence suggests that the excluded thoracic 
oesophagus becomes an asymptomatic mucocoele in the 
posterior mediastinum (19, 20). 

The intrathoracic route for the bypass was avoided as 
this imposes the hazards of thoracotomy on an already 
debilitated patient who is often suffering from active 
lung disease. The retrosternal route was not used as this 
can be complicated by pneumothoraces (2) and if 
leakage occurs, fatal mediastinitis may result (21, 22). 
Also, if the retrosternal route is taken to bypass cancers 
of the upper thoracic oesophagus, continued growth of 
the tumours can compress the bypass in the confined 
space between the vertebral column and the sternum, 
leading to recurrent dysphagia (2). The presternal route 
is safer and the subcutaneous tunnel is simple to fashion. 
Any leakage will be superficial and if the bypass should 
undergo infarction this can be quickly recognized and 
the bypass easily removed. 


Conclusion 

This series is a small one and no long term results are yet 
available. However, for patients with unresectable car- 
cinoma of the thoracic oesophagus, presternal gastric 
bypass appears to offer an attractive alternative to 
oesophageal intubation and other types of bypass 
procedures. It has a low mortality rate in patients who 
can be made fit for operation and, where successful, 
completely relieves dysphagia. The procedure can be 
used to bypass cancers of the distal thoracic oesophagus 
which are invading the aorta and for which radio- 
therapy or chemotherapy would be inadvisable. In 
patients where the oesophageal carcinoma has in- 
filtrated the tracheobronchial tree, presternal gastric 


bypass combined with Roux-en-Y drainage of the intra- 
abdominal oesophagus can then be followed by irradi- 
ation of the tumour. 
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The occult rectal prolapse syndrome 
C. M. WHITE, J. M. FINDLAY AND J. J. PRICE* 


SUMMARY 

Occult rectal prolapse is a condition of young adults which 
causes problems in diagnosis. Symptoms consist of tenes- 
mus and the passage of blood and mucus associated with 
constipation and straining at stool. The rectal prolapse 
often remains unrecognized for a long time because 
demonstration of the prolapse is difficult. There are 
characteristic changes in the rectum on clinical examina- 
tion and these should alert the clinician to the diagnosis. 
Treatment of the prolapse relieves the symptoms. 


THE diagnosis of occult rectal prolapse is difficult; 
symptoms are often present for a long time before the 
correct diagnosis is made (1). Occult rectal prolapse 
produces chronic symptoms that are unresponsive to 
medical treatment (1). This paper reports 6 patients with 
occult rectal prolapse and illustrates the often mislead- 
ing clinical features of this condition. 


Patients and methods 

Between December 1975 and June 1978 5 women and | man 
presented with occult rectal prolapse. The age range was 10—45 
years. The interval between presentation and diagnosis ranged 
from 4 to 36 months (Table I). 

Symptoms had been present before presentation for between 
2 and 26 months (Table I). The symptoms are listed in Table II. 
All 6 patients complained of the passage of blood and mucus, 
usually during defaecation, but in two patients also on 
micturition (Cases 2 and 3). Case 2 initially presented to the 
urology department because her mother thought she was 
passing blood and mucus per urethram. All the patients also 
suffered from constipation. Three complained of attacks of 
‘diarrhoea’ which, on closer questioning, proved to be tenes- 
mus with the frequent passage of blood and mucus unac- 
companied by faeces. Tenesmus was experienced by 4 patients. 
All but | patient admitted to straining at stool. Two patients 
experienced pain on defaecation. Two patients developed 
nocturnal enuresis coincidentally with their rectal symptoms; 
in one case (Case 2) nocturnal enuresis was a presenting 
symptom. In all patients the symptoms fluctuated in severity 
(they were often worse during episodes of severe constipation) 
and occasionally disappeared entirely. Five patients were 
aware of rectal prolapse. However, only 2 patients complained 
spontaneously of prolapse but the diagnosis was not made 
because in | patient (Case 1) this symptom was ignored and in 
the second (Case 5) the patient was thought to have a 
prolapsing rectal polyp. The other 3 patients admitted to a 
sensation of prolapse only on direct questioning and said they 
had not mentioned it earlier because they were too embarrassed 
(Cases 3 and 4) or thought it was a normal sensation (Case 6). A 
complete rectal prolapse was eventually demonstrated after 
prolonged straining in all cases (Fig. 1). Four patients produced 
their prolapse only after being sent to sit and strain in private 
on a commode. 

In 4 patients digital rectal examination revealed a polypoid 
lesion in the rectal ampulla, anteriorly in 3 but posteriorly in 1 
patient (Case 2). 

The sigmoidoscopic findings before diagnosis of the prolapse 
are listed in Table III and varied at different times in the same 
patient. The least severe changes consisted of erythema and 
granularity of the lower 5—10 cm of the anterior rectal mucosa. 
Excessive mucus was often present. Histological examination 
of biopsies of this type of lesion usually revealed non-specific 
proctitis, although on one occasion the histologist described 
normal mucosa and on another oedematous mucosa without 





Fig. 1. Case 6. Complete rectal prolapse. 


Table I: AGE, SEX AND DURATION OF 





SYMPTOMS 
Duration of Delay between 
symptoms before presentation 
Case Age presentation and diagnosis 
no. Sex (yr) (mth) (mth) 
| F 22 24 4 
2 F 10 z 36 
3 F 23 3 26 
4 F 45 11 19 
5 F 34 26 8 
6 M 19 3 11 





inflammation. In 4 patients on one or more occasions polypoid, 
oedematous mucosa, usually on the anterior rectal wall 
overlying the lower rectal valve, was seen. Often these polypoid 
lesions were white-topped, a striking and characteristic appear- 
ance (Fig. 2). Histological examination of these lesions was 
often misleading. Biopsies were variously reported as 'angio- 
matous nodule with ulceration', 'benign adenomatous polyp 
with superficial necrosis’ and ‘acute inflammatory polyp’. Four 
patients had ulcers on one or more occasions—solitary and 
anterior in 3 cases and multiple and posterior in | (Case 2). The 
ulcers were situated 5-15cm from the anal verge. The 
diagnosis of benign solitary rectal ulcer was made on histo- 
logical examination of biopsies from only | patient. 

The rectal prolapse was missed initially and proctitis was 
diagnosed in all 6 patients. All patients were treated with 
Salazopyrin and, with one exception (Case 2), topical or 
systemic steroids. Their symptoms invariably failed to respond 
to this treatment. 

When the rectal prolapse was demonstrated 5 patients were 
treated by high residue diet and perianal insertion of a double 
loop of menofilament nylon and one patient (Case 2) was 
treated with a high residue diet alone. The patients have been 
reviewed 4-25 months after treatment and their symptoms 
after treatment are listed in Table IV. The prolapse was 
controlled in all patients. Only one patient continued to pass 
blood and mucus per rectum. None of the patients experienced 
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Table Il: SYMPTOMS BEFORE TREATMENT OF PROLAPSE 


Blood Mucus 
Case no. Bowel habit PR PR Straining 
l Constipated + + + 
2 Constipated + + -+ 
3 Constipated + + = 
4 Constipated + + + 
5 Constipated + + + 
6 Constipated + + + 


Sensation of Nocturnal 
Tenesmus prolapse Pain enuresis 
+ + Lumbo- — 
sacral 
+ -+ Anal — 
pE E — saa 
B B - - 
- B - + 


ie ENEMIES 








Fig. 2. Case 4. Complete rectal prolapse showing white- 
topped polypoid mucosa of the anterior rectal wall. 


tenesmus after treatment. The 2 patients with nocturnal 
enuresis were cured. The nylon cut out of | patient (Case 1) 
and was reinserted; this patient subsequently became pregnant 
and had a normal delivery with the perianal nylon in situ. Her 
rectal prolapse remained controlled. 

The sigmoidoscopic findings after treatment of the prolapse 
are listed in Table V. In all cases the sigmoidoscopic appear- 
ances were improved. In 4 patients the rectum had returned to 
normal but one patient had one residual white-topped polyp 
and another still had an erythematous, oedematous lower 
rectal valve. 


Discussion 
Diagnosis of occult rectal prolapse is difficult, and delay 
in diagnosis is common (1). Patients are often too 
embarrassed to complain of rectal prolapse (1, 2). Two 
of our patients complained spontaneously of a sensa- 
tion of prolapse but, because they were reluctant to 
strain sufficiently, failed to produce the prolapse during 
examination and this symptom was ignored. Four of 
our patients successfully produced their prolapse only 
when they were sent to sit and strain on a commode in 
private. Prolapse may be more readily produced if the 
patient is asked to strain in the squatting position (2). 
The findings on rectal and sigmoidoscopic examina- 
tion of patients with occult prolapse are often mislead- 
ing. On digital rectal examination a polypoid lesion was 
felt in 4 of our patients and in 2 patients rectal polyp was 
diagnosed. The erythema and granularity of the distal 
rectum which were seen at sigmoidoscopy in 4 patients 
led to the diagnosis of non-specific proctitis. This is the 
diagnosis that is usually made in occult rectal prolapse 
and the response to medical treatment is always poor 


(1). 


Table III: SIGMOIDOSCOPIC AND BIOPSY 
FINDINGS BEFORE TREATMENT OF PROLAPSE 


Case 


no. Sigmoidoscopy Biopsy 





| 1. Excess mucus; 
Patchy erythema 
and granularity 
of rectal mucosa 
2. Solitary ulcer on 
anterior rectal wall 
at 15cm 


Superficial necrosis 
of mucosa with 
acute inflammatory 
reaction 


. Polyp at 4 cm on Angiomatous nodule 


posterior with secondary 
rectal wall ulceration 

2. Patchy erythema Non-specific 
and granularity proctitis with 
of distal 6 cm ulceration 


of rectal mucosa 
3. Erythema, granularity 
and superficial 
ulcers of lower 5 cm 
of rectum 
4. Erythema and granularity Normal rectal 


with scar posteriorly mucosa 
suggestive of healed 
ulcer 

3 1. Excess mucus; erythema Non-specific 
and granularity of proctitis 


distal 5 cm of rectal 
mucosa 

2. White-topped 
inflammatory 
polyps of anterior 
rectal wall at 5 cm 


4 1l.2and 3 Erythematous, Benign adenomatous 
granular mucosa to polyp with 
10 cm with polypoid superficial necrosis 
white-topped area of mucosa 
anteriorly at 6 cm 

5 |. Sessile polyp at 6 cm Acute inflammatory 


on anterior rectal polyp 
wall 

2. Solitary ulcer at 7 cm 
on anterior rectal 


wall 


Solitary rectal 
ulcer 


6 1 and 2. Muco-pus; patchy 
erythema and 
granularity 
of lower 8 cm of 
rectal mucosa 

3 and 4, Erythema and 
granularity of lower 
10 cm of rectal mucosa 
with solitary ulcer 
anteriorly at 6 cm 


Non-specific 
proctitis 
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Table IV: SYMPTOMS AFTER TREATMENT OF RECTAL PROLAPSE 





Case Months after Blood Mucus Sensation of Nocturnal 
no. treatment Bowel habit PR PR Straining — Tenesmus prolapse Pain enuresis 

l 25 Regular ~~ _ ~ - — _ -— 

2 6 Regular -— = = ~ — -— -— 

3 6 Constipated * * * = _ = = 

4 4 Constipated = -— + ed ue = ee 

5 4 Regular ~~ = + es m = = 

6 6 Regular — ~ -— -— -— ~= — 





However, certain findings should raise the suspicion 
that occult prolapse is present. In this condition the 
proctitis is localized and usually involves the anterior 
sector of the rectal ampulla. Polypoid, white-topped 
mucosa on the anterior rectal wall was present in 2 of 
our patients and it is a striking and characteristic feature 
of occult rectal prolapse. This lesion has been described 
previously in association with rectal prolapse (3) and the 
appearance is probably due to superficial necrosis of 
oedematous mucosa. Ulceration of the rectum, usually 
solitary, was present in 4 of our patients and is known to 
be associated with rectal prolapse (1, 2, 4, 5). The age, 
symptoms and clinical course of our patients fit closely 
the solitary rectal ulcer syndrome described by Rutter 
(5). However, our patients have shown that ulceration is 
only one extreme of a spectrum of rectal mucosal 
changes that may be produced by occult rectal prolapse. 

Our patients were young and their symptoms were 
relatively trivial, therefore it seemed unreasonable to 
treat their prolapse with rectopexy. We chose to insert a 
perianal nylon loop in 5 patients because it is a safe, 
simple technique that may be reversed easily. The 
prolapse of all 5 patients has been controlled by this 
procedure and symptoms have been relieved in 4 . The 
youngest patient was only 13 years old when her 
prolapse was diagnosed and we attempted to control her 
prolapse by treating her constipation with a high residue 
diet. It is possible that the other patients would have 
responded to a high residue diet alone and, in the future, 
we intend to treat patients with occult rectal prolapse by 
this means. Rowland and his colleagues (2) have treated 
solitary rectal ulcer, which they believe is due to 
excessive straining at stool, by high residue diet and re- 
education of bowel habit. 

What is the mechanism of production of the rectal 
changes? Patients with solitary ulcer syndrome have 
been shown by electromyography to have excessive 
activity of the puborectalis during straining (6). The 
anorectal junctions forms a right-angle due to pull of the 
puborectalis muscle; the anterior wall of the rectum thus 
lies across the top of the anal canal and acts as a flap 
valve which maintains continence (7). Patients with 
prolapse try to defaecate through an unrelaxed pubor- 
ectalis and the part of the rectal wall that forms the flap 
valve prolapses through the puborectalis sling. The 





Table V: SIGMOIDOSCOPIC FINDINGS AFTER 
TREATMENT OF PROLAPSE 


Case no. Sigmoidoscopy 





Normal rectum 

Normal rectum 

Erythematous, oedematous lower rectal valve an- 
teriorly at 5 cm 

One 4--5 mm white-topped polyp anteriorly at 5 cm 
in an area of erythema and granularity 

Normal rectum 

Normal rectum 


TATA TITIUS HH Mert 


mucosa of the anterior rectum becomes strangulated, 
resulting in congestion, oedema and superficial necrosis 
or ulceration. A strong pelvic floor is necessary to 
produce this effect, therefore the occult rectal prolapse 
syndrome is a condition of fit young persons. Our 
patients have shown that if the prolapse is controlled, 
the rectal changes improve. 

It is difficult to explain why the nocturnal enuresis 
that was seen in 2 of our patients also responded to 
treatment of the rectal prolapse. We are not aware of 
any reports of an association between nocturnal en- 
uresis and rectal prolapse. 


QN tA es ta Sr a 
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Accident and Emergency Medicine 

W, H. Rutherford, P. G. Nelson, P. A. M. Weston and D. H. 
Wilson. 286x222 mm. Pp. 393+-viii. Illustrated. 1980. 
Tunbridge Wells: Pitman Medical. £29-00. 


THE specialty of Accident and Emergency is rapidly evolving 
with the creation of new training and career posts, so it is 
natural that a need should develop for specialized educational 
material. Accident and Emergency Medicine is going to offer a 
very valuable contribution to the discipline. The background to 
the book is the traumatic crucible of Belfast in association with 
the centres of Leeds and Nottingham. 

The 393-page hardback is divided into sections, the first five 
dealing with organization, life-threatening emergencies, major 
conditions, minor conditions and specialized areas. The sixth 
section is a series of fourteen appendices containing a wealth of 
dim data ranging from clinica! traps to lists of equipment and 
books. 

The section on organization covers many aspects of the 
managerial role of the A & E consultant. Certain opinions are 
offered authoritatively, but one small lack of conviction is the 
clear need for strong medical involvement in the planning of 
new departments. 

The sections on clinical subjects are clearly written and very 
well illustrated. Even most of the X-ray pictures convey their 
message clearly, which is not always the case in medical 
publications. Most chapters have an introduction or summary 
and a list of recommended further reading. The level of clinical 
and practical detail is carefully matched. It is difficult to find 
fault in such a well-planned and edited book; perhaps a little 
more on prehospital care and disaster planning for the second 
edition. Óne or two small omissions can also be noted such as 
the warning about sudden deflation of a cuff in Bier's block but 
no detail of what to expect and do if it happens. However, to 
pick on minutiae is to miss the point. This is a clearly written 
and illustrated book that has been so well edited that it does not 
show up as a multi-author text. It cannot fail to become a 
standard text in a developing subject. 

R. SNOOK 


Human Plasma Proteins 
J. W. Keyser. 238 x 158 mm. Pp. 320-- x. Illustrated. 1979. 
Chichester: Wiley. £18-50. 


Tuis informative book is a reference volume of the changes in 
human plasma proteins produced by disease. 

The book is of limited value for surgeons but I found the 
chapters about the effect of auto-immunity, trauma, cancer and 
malnutrition on plasma proteins both helpful and interesting. 

The appendices give useful technical information for any 
surgeon about to embark on research in this field and the 
bibliography is full. 

M. G. W. KETTLEWELL 


Microsurgery 
S. J. Silber. 260 x 178 mm. Pp. 492 ^ xxii. Illustrated. 1979. 
Baltimore: Williams & Wilkins. $61.50. 


THis book describes the technique of repair of small blood 
vessels, and other tubes, and the application of these techniques 
to virtually every field of surgery, except ophthalmology and 
otolaryngology. 

The editor is a pioneer in the field. His chapters on how to do 
it are clearly written and well illustrated, with a welcome 
emphasis on simplicity in choice of instruments and sutures. 
There is considerable repetition in other sections of the book. 
Some authors describe different techniques—that on micro- 
vascular surgery in the rat advocates continuous rather than 
interrupted sutures—an unusual choice. The chapters on 
gynaecology and urology form the bulk of the book. 


The chapters on formal technique, and the review on free 
vascularized flaps of skin, bone, nerve and muscle, will be of 
interest to orthopaedic microsurgeons, but the wide compass of 
the book and the absence of discussion of peripheral nerve 
repair, would not recommend this volume as a best buy. 

R. BIRCH 


Advice to a Young Scientist 
P. B. Medawar. 244 x 154 mm. Pp. 109 4 xv. 1980. London: 
Harper & Row. £4-95, 


IT is not uncommon for eminent scientists to express their views 
regarding the nature of the research effort and the conditions 
required for a successful outcome. Often, however, such 
accounts do not relate to the individual, and for this reason 
excite little interest. In this respect Sir Peter Medawar’s Advice 
to a Young Scientist is a notable exception. Meaningful advice 
emanates from a critical analysis of an individuals own 
experience written or stated factually for others to consider and 
this, in essence, is what this beautifully written book is about. 
In character with this attitude, the only admonitions expressed 
by the author relate to the absolute need for professional and 
intellectual integrity with carefully planned and sustained 
effort. The rest consists of recommendations rather than 
assertions. This book reflects the opinions and attitudes of an 
honest intellectual and should be read by all medica! scientists 
irrespective of age and stage in their career. 

A, CUSCHIERI 


Urology for Nurses 
J. P. Mitchell. Third Edition. 184 x 121 mm. 
Illustrated. 1980. Bristol: Wright. £6-50. 


Tuis third edition of Professor Mitchells book is a concise yet 
comprehensive survey of general urology which may well prove 
useful to other than the nursing profession. The text is easy to 
read, well illustrated and contains much useful information on 
those topics of particular interest to nurses, e.g. the outpatient 
cystoscopy clinic. The inquiring nurse will have to search 
elsewhere for information on such topics as modern uro- 
dynamics or self-catheterization but that is inevitable with such 
a compact paperback. The book not only deserves a place on 
the shelf of every urology office, it also deserves to be reac. 
D. G. THOMAS 


Pp. 359. 


Transurethral Surgery | 
L. F. Greene and J. W. Segura. 254 x 174 mm. Pp. 400 xv. 
Illustrated. 1979. Philadelphia: Saunders. £25-25. 


THAT there are nineteen contributors to this book indicates that 
it attempts to encompass rather more than its tithe would 
suggest. In a book of 387 pages it seems rather futile to devote 
seven of them to a chapter on inflammatory disease of the 
bladder and a mere seventeen to uredynamics of the urinary 
tract, which exemplifies the superficial coverage offered to these 
subjects. To counterbalance this deficiency, 180 pages are 
devoted to prostatic resection. The spread of information 
ranges from the medicolegal aspects to the management of the 
diabetic patient. I was somewhat disturbed by the suggestion 
that anticoagulant therapy can be restarted 48 h after trans- 
urethal resection; this seems ill-advised and fraught with 
danger. 

It is difficult to know for whom this book is written; it is not 
for the experienced urologist, yet the illustrations are both 
inadequate and confusing for the apprentice. All in all, the two 
latest British contributions to endoscopic urethral surgery 
must be considered superior buys both in terms of practical 
utility (to the trainer and trained urologist) and the quality of 


the writing and illustrations. S nis 
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Surgery of Diseases and Injuries of the Hand 

E. V. Usoltseva and K. I. Mashkara. 251 x 170 mm. Pp. 
338+ vili, with 352 illustrations. 1979. Chicago Year Book. 
£27-00, 


Tuis book was published in Russia, and translated in America. 
It is divided into part one on general principles and exam- 
ination and part two on infections, diseases, tumours and 
injuries. This book is based on the work done at the Municipal 
Centre for Hand Surgery in Leningrad, where a large number 
of hand injuries are seen. These injuries constitute 26-3 per cent 
of all industrial injuries. 

This book is of interest to hand surgeons as it presents a 
picture of the development of hand surgery in Russia. In some 
respects it is different from the average book published in 
England and America, as some of the conditions described are 
rare, and the emphasis on conservative treatment is unusual. 
There are sections which are incomplete, particularly one on 
rheumatoid arthritis and microsurgery, and it could not, 
therefore, be classed as a reference book on hand surgery. 

It is encouraging to know that the specialized field of hand 
surgery is receiving such good support from the Municipal 
Centre of Hand Surgery in Leningrad, and it is hoped that this 
book will help to develop an interchange of ideas with the 
countries of the western hemisphere which would be mutually 
beneficial. 

S. HARRISON 


Standard Orthopaedic Operations 
J. Crawford Adams. Second Edition. 255 x 196 mm. Pp. 463. 
Illustrated. 1979. Edinburgh, Churchill Livingstone. £18-00. 


IN the second edition of this popular book Mr Crawford 
Adams has preserved the format of the previous edition, while 
incorporating a considerable number of improvements. It 
remains a book of personal recommendations on operative 
orthopaedic surgery by an experienced teacher and surgeon, 
and is written for the surgeon in training. The book is not 
comprehensive, the author having chosen those procedures 
which he would recommend for the surgeon in training. Those 
operations which a registrar or senior registrar would be 
expected to perform on his own are often described in greater 
detail than those for which he could expect the help of an 
experienced surgeon. 

The drawings are clear and simple, being well chosen to 
supplement the text. The use of drawings instead of photo- 
graphs or radiographs has enabled the cost to be kept down, 
and the addition of 177 further illustrations has overcome the 
major fault of the previous edition. The whole text has been 
revised. and where advances have been made, such as in knee 
and shoulder arthroplasty, they have been incorporated. 

In conclusion, this book is a valuable addition to the 
personal bookshelf of orthopaedic surgeons in training, and to 
any departmental library. It will certainly replace the well-used 
copy of its predecessor in my own bookcase. 

J. POLLARD 


The Double-contrast Barium Meal. A Radiological Atlas 
D. J. Nolan. 268 x 208 mm. Pp. 94+ viii, with 156 illustrations. 
1980. Aylesbury: H M & M. £15-00. 


ALTHOUGH double-contrast barium meals were introduced 
over 50 years ago, it is only in the past 10 years that they have 
been in common use in Britain. This atlas presents the clinician 
with excellent pictures of the quality and detail that can now be 
obtained in the oesophagus, stomach and duodenum by this 
technique. The methods are described briefly, and some 
clinicians may well ask their radiological colleagues why they 
too cannot produce such pictures routinely, particularly if the 
author is correct that the method is 'quick, no more time- 
consuming than the conventional method, well tolerated by the 
patient and suitable for use in a busy radiology department. 

J. H. BARON 


Surgery of the Anus, Rectum and Colon 
J. C. Goligher. Fourth Edition. 264 x 198 mm. Pp. 968 + vii, with 
654 illustrations. 1980. London: Bailliére Tindall. £35-00. 


Surgery of the Anus, Rectum and Colon, first published 19 years 
ago. has always been proclaimed as a magnificent surgical 
textbook and unique in the field it covers. We now have the 
fourth edition and the verdict is unchanged. 

The text has been generally brought up to date, and a 
number of references are those of 1979. The chapter on Crohn's 
disease has been largely rewritten and sphincter-saving 
resections of the rectum, enterostomal care and the newer 
techniques in surgery of ulcerative colitis have been included. 
There are a number of new illustrations, all of which enhance 
the text. 

The two-column layout has been adopted on each page for 
the first time. This has allowed an increase in the volume of the 
text and the number of illustrations with an overall reduction in 
the number of pages. Furthermore, the appearance is most 
pleasing and is an undoubted improvement. 

A prominent feature of this book, which is continued, has 
been the full discussion of the varying treatment methods. 
There is always a clear statement at the end of each section of 
Professor Goligher's preference, and this is supported with 
data from his experience, much of which has been updated. 

Professor Goligher expresses the hope in his preface that the 
reading of this volume might persuade young surgeons that 
colorectal surgery is a challenging and satisfying specialty. 
Whilst this hope will undoubtedly be fulfilled, it is certain that 
no surgeon dealing with large bowel problems can afford to be 
too far from a copy of this masterpiece. 

Nearly all book reviews have some adverse comment. For 
this one it is only that the price has increased by 66 per cent 
since the third edition. 

J. P. S. THOMSON 


DEMONSTRATIONS OF PHYSICAL SIGNS IN 
CLINICAL SURGERY (Hamilton Bailey), 16th Edition 


Edited by Allan Clain, MB (CAPE), FRCS (ENG). 


Despite modern advances in laboratory and other auxiliary aids to diagnosis, the elicitation of 
physical signs, together with careful history-taking, still remains of fundamental importance. 
This world-famous book has become the indispensable companion of clinicians in all stages ot 
their careers, and in particular, of medical students commencing clinical studies. 


234x156 mm, 624 pages, 957 illustrations 
ISBN 0 7236 0518 1 UK Met price £14-00 


SELF ASSESSMENT OUESTIONS AND ANSWERS ON 
CLINICAL SURGERY (based on Hamilton Bailey's Demonstrations 
of Physical Signs in Clinical Surgery, 16th Edition) 


Edited by Allan Clain, MB (CAPE), FRCS (ENG). 

This book emphasizes clinical diagnosis and tests the undergraduate medical student, the 
postgraduate surgical student and the medical student in the tropics by means of self 
assessment questions on aspects of clinical surgery. To facilitate learning and revision, the nage 
reference is given on which the text relevant to the question appears. 

216x138 mm, 240 pages. 

ISBN 07236 05467 " UK Net price £5.00 


WT JOHN WRIGHT 


42-44 Triangle West, Bristol BSS 1EX 


Recently published 


DIAGNOSIS AND MONITORING IN ARTERIAL SURGERY 


Edited by Roger N. Baird, BSc, ChM, FRCS, FRCSEd, Consultant Sentor 
Lecturer in Surgery, University of Bristol. Honorary Consultant Surgeon, Bristol 
Royal Infirmary, and John P. Woodcock, BSc, MPhil, PhD, FinstP, Principal 
Physicist, Avon Area Health Authority (Teaching). Honorary Research Fellow in 
Surgery, University of Bristol. 

Contents: Developments in the Diagnosis of Lower Limb Ischaemia; Extracranial Carotid Artery 
Disease; The Diagnosis of Aorto-iliac Disease; Intra-operative Monitoring. | 

Proceedings of a workshop held in September 1979 dealing with new diagnostic and monitoring 
techniques in arterial surgery. Application of the techniques described will result in a more precise 
definition of symptoms in a patient with suspected vascular disease, and better identification of 
patients who may benefit from surgical or medical treatment. 

216 x 138 mm, 184 pages, 64 illustrations | | 
ISBN 0 7236 0556 4 | UK net price £925 
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Presentation 

Antibiotic Simplex” Bone Cement-Radiopaque Antibiotic Bone Cement 
i$ packaged as two sterile components. One component is an ampoule 
containing 20 ml of a colourless flammable liquid monomer (methy! 
methacrylate), Hydroquinone is added to prevent premature 
polymerization which may occur under certain conditions, e.g. exposure 
to light, elevated temperatures. N4,N-dimethykp-toluidine is added to 
promote cold curing. The liquid component is sterilizad by membrane 
filtration. The other component is a packet of 40g of finely divided white 
powder mixture of Polymethy! methacrylate-styrene copolymer, barium 
sulphate, erythromycin glucoheptonate (0 740g) and colistin methane 
Sulphonate (0.240g). This compound is sterilized by gamma irradiation 
The antibiotics prepared sterile, are blended with the cement component 
under sterile mixing and packing conditions. At the time of use the 
powder and liquid are mixed, resulting in the exothermic polymeric 
formation of a soft, pliable, dough- like mass. As the reaction progresses, 
within a few minutes a hard, cément-like complex is formed 
Indications 

Hardened antibiotic cement, Antibiotic Simplex" Bone Cement- 
Radiopaque is a cement-hard acrylic substance, which provides firm 
fixation of endoprotheses to bone and transfers weight evenly from the 
prothesis to the bone. The barium sulphate incorporatec in Antibiotic 
Simplex” Bone Cement-Radiopaque acts as a contrast medium for X- 
ray examination. Antibiotic Simplex” Bone Cement-Radiopaque, is 
principally used in the fixation of hip-joint and knee-joint endoprosthes 
inserted for the following indications 

Osteoc-arthrosis, chronic polyarthritis; post-traumatic arthrosis, avascular 
chondro-necrosis, pseudo-arthrosis following fracture of the femur, 
endoprosthetic primary treatment of fracture of the neck of the femur in 
older patients, and re-operation following earlier insertion of 
endoprostheses 


Mechanical properties 

The mechanical properties are not adversely affected by the 
incorporation of antibiotics 

Dosage and Administration 

A dose is prepared by mixing the entire contents of one packet of 
powder 40g and one ampoule of the liquid monomer 20mil. Depending 
upon the surgical procedure and technique, up to 1 to 2 doses are 
required. Each dose is mixed separately as required 

Preparation 
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After application of the product, position of the prosthesis must be 
maintained securely without movement until the product is hard and the 
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Clinical 

Endoprotheses should always be regarded as foreign bodies which may 
lead to infection The risk of infections is greatly reduced by the release 
of antibiotics from Antibiotic Simpiex" one Cement-Radiopaque into its 
immediate surroundings. In cases of re-operation on endoprotheses as a 
result of infection resulting in displacement of the prosthesis, the 
antibiotic combination incorporated in Antibiotic Simplex” Bone 
Cement-Radiopaque effectively controls the existing infection. The 
prophylactic and therapeutic effect of the combination has been 
demonstrated clinically 


Contraindications 

The use of Antibiotic Simplex" Bone Cement-Radiopaque Antibiotic 
bone Cement is contraindicated in patients allergic to any of its 
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compromise in the affected limb would render the procedure 
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The liquid component is a powerful lipid solvent. It has caused contact 
dermatitis in susceptible individuals. Wearing of a second pair of surgical 
gloves and strict adherence to the mixing instructions may diminish the 
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that the entire contents of the ampoule and pouch be utilized The 
mixing and kneading of the liquid monomer and the powder 
componen! should be thorough and at least four minutes in duration 
Data trom clinical studies have shown that mixing and kneading o! the 
liquid and powder components for four or more minutes decreased the 
level of the monomer in the circulating blood and also in the urine. Caution, 
however, should be taken to avoid kneading of the product too long to avoid 
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when the product is implanted into the bone 
The completion of polymerization occurs in the patient and is an 
exothermic reaction. Temperatures occuring during the polymerization 
have been reported as high as 110? Centigrade. The long-term effect of 
the heat produced along with the resulting tissue damage is not known 
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Proctocolectomy with ileal reservoir and anal anastomosis 
A. G. PARKS, R. J. NICHOLLS AND P. BELLIVEAU* 


SUMMARY 

A technique of proctocolectomy avoiding an ileostomy 
has been developed for patients with ulcerative colitis or 
polyposis coli. After excision of all diseased tissue a 
reservoir of terminal ileum is constructed which is brought 
through the rectal stump denuded of mucosa; an ileo-anal 
anastomosis is then carried out. 

Twenty-one patients (17 ulcerative colitis, 4 polyposis) 
have been treated and 20 followed for from 2 to 34 months 
(mean 13-5 months). There was no mortality but early 
complications occurred in 9 patients. All are currently 
well, with no disturbance of urinary or sexual function. 
Continence of faeces is complete in all during the day, but 
I patient evacuates unconsciously at night. The average 
frequency of evacuation is 3-8 times in 24 h. Ten patients 
void spontaneously. All patients tolerate a full diet and 
only 2 use medicaments to reduce frequency. 

This operation appears to be a satisfactory alternative 
to proctocolectomy with a permanent ileostomy. 


As a result of medical and surgical advances major 
resections for generalized colonic disease can now safely 
be carried out. A permanent ileostomy is, however, the 
usual consequence of such procedures, although ileo- 
rectal anastomosis has an established place (1, 2, 3). 
Despite improvements in stoma care in recent years, an 
ileostomy or colostomy still imposes on the patient both 
a considerable degree of physical restraint and, at times, 
social and mental difficulties (4). With justification it is 
unpopular with most patients. It would, therefore, be 
desirable if by some measure an ileostomy could be 
avoided altogether. 

Such a technique would need to fulfil two require- 
ments. First, it is essential that complete excision of 
tissue subject to the disease should be achieved, so that 
inflammation cannot occur and malignant change is 
prevented. Secondly, the quality of life of such a person 
must be preferable to that of a patient with an ileostomy. 
Ulcerative colitis and familial polyposis are diseases of 
the mucosa only. Provided that no colonic or rectal 
mucosa is left, this therapeutic aim can be achieved. 

Several attempts have been made over the past 30 
years to perform a proctocolectomy with anastomosis 
of theileum to the anal canal (5). Though technically not 
difficult, the procedure has usually been abandoned 
because of the frequency of bowel action in many of the 
patients so treated. This is undoubtedly due to the 
peristaltic drive of the small intestine, coupled with the 
absence of reservoir capacity, which the anal sphincters 
are unable to combat. Two advances in the past 25 years 
have encouraged a fresh approach to the possibility of 
total elimination of affected mucosa with retention of 
alimentary continuity. The first is the evolution by Kock 


of the ileal reservoir (6, 7) and the second, the de- 
velopment of the technique of endo-anal anastomosis 
(8). An operation has been described which combines an 
ileal pouch, that eliminates propulsive activity and acts 
as a storage organ, with the preservation of the muscies 
wi lower rectum and the entire sphincter mechanism 
(9). 

The technique and results of this operation in 2! 
patients are described. 


Patients and methods 
Operative technique 
The patient is positioned as for synchronous combined excision 
of the rectum with the legs elevated, thus allowing surgical 
access to the abdomen and the perineum simultaneously. The 
abdomen is explored through a long midline or paramedian 
incision. The entire colon is then routinely removed. The 
mesocolon ceases at the rectosigmoid junction and below this 
pom dissection is carried out close to the rectal wall. The many 
ranches of the superior rectal artery to the rectum are ligated. 
Dissection in this plane is tedious but damage to the hypo- 
gastric nerves and, at a lower level, the parasympathetic 
nerves supplying the bladder is completelv avoided. The 
rectum is transected to leave a stump about 6-8 crm in length, at 
a point at or just below the peritoneal reflection. 

The ileal pouch is then constructed. The terminal 50 cm of 
ileum are measured and are folded twice to give three segments 
of bowel, the proximal two of which are 15 cm long and the 
distal segment 20cm long. The additional length of the 
terminal portion allows for a 5-cm length of ileum to project 
beyond the pouch (Fig. 1) The ileum is opened on is 
antimesenteric border (Fig. 2) and the edges of the adjacen: 
loops are sutured (Fig. 3) using a continuous stitch of 3/0 
Dexon. The two outer edges are then folded together to 
complete the pouch and again are sutured with continuous 3/0 
Dexon. A second layer of continuous 3/0 Dexon is then placed 
as a seromuscular stitch to reinforce the first layer. In this way a 
pouch consisting of three segments of ileum, each about 15 èm 
long, is created. Proximally ileum enters the pouch at one end 
and the distal 5-cm spout is situated at the other. No valve 
mechanism of any kind is made at the exit of the pouch (Fig. 4). 

An anal retractor is passed through the anal canal into the 
rectum by an operator working from the perineal aspect. The 
lower 8 cm of rectal mucosa are exposed and, even if a stenosis 
is present, this can be overcome by gentle stretching: should the 
mucosa be split in the process, this presents no problem. A 
solution of normal saline containing | : 300 000 adrenaline is 
injected under the submucosa above the dentate line to lift the 
mucosa off the underlying circular muscle. It is possible to do 
this even when there is quite severe inflammation in the mucosa 
itself. The mucosa is then excised from the surface of the 
oedematous submucosa using sharp pointed scissors. The 
dissection commences at the dentate line and extends upwards 
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Fig. 1. Alignment of small bowel loops. 





Fig. 3. Adjacent walls sutured. 


to the cut margin of the rectum. The mucosa of the rectum can 
beentirely removed in this way in three strips; the anal retractor 
is rotated by about 60 ° to expose a new aspect of the rectal 
wall. Bleeding points are dealt with using diathermy 
coagulation. 

The abdominal operator closes the terminal ileum with a 
purse-string suture and passes it down together with the pouch 
into the denuded rectal remnant. The -perineal operator 
removes the purse-string suture and grasps the free edges of the 
ileum, which is drawn down into the lower anal canal. An 
anastomosis between the terminal ileum and the mid-anal 
canal is now performed at the level of the dentate line, using 
interrupted sutures of 3/0 Dexon (Fig. 5). Each suture in- 
corporates mucosa of the mid-anal canal, a deep bite of the 
internal sphincter and the full thickness of the muscle and 





Fig. 2. Antimesenteric wall opened. 
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Fig. 4. Reservoir completed. 


mucosa of the terminal ileum. Two such sutures are placed 
anteriorly and posteriorly, after which the retractor is with- 
drawn and then inserted into the ileum itself to expose the 
lateral wall of the anal canal as well. This allows a further four 
sutures on each side to be inserted, which completes the 
anastomosis. A few sutures are placed by the abdominal 
operator between the edges of the divided rectum and the 
seromuscular layer of the pouch. A silicone tube drain (28 F) is 
then passed down through the levator plate and out through 
the ileorectal fossa, being sutured to the perineal skin. This 
establishes dependent drainage of the pelvis. Another silicone 
drain is placed into the pelvis through a stab wound in the 
abdominal wall. A large self-retaining balloon catheter (30 F) 
is passed through the anus into the pouch. 

Absolute haemostasis is essential to prevent a haematoma 
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Fig. 5. Position in the pelvis. 


developing which may become infected. The pouch is placed 
deeply in the pelvis and partly into the rectum itself. If the rectal 
wall is narrowed, it can be divided posteriorly for several 
centimetres to allow entry of the pouch without difficulty. It 
may be necessary for the edge of the mesentery of the ileum to 
be situated anteriorly, as in this way the terminal branch of the 
superior mesenteric artery will cross the pelvis by the shortest 
distance to avoid tension. The peritoneum of the pelvic wall is 
then sutured around the pouch to prevent small gut becoming 
adherent in the pelvis. A temporary loop ileostomy is per- 
formed in the right iliac fossa as close to the pouch as is 
reasonably possible. 

Preoperatively the patient is given 200 mg of metronidazole 
orally 8-hourly for 48 h and 80 mg gentamicin intramuscularly 
with premedications. Postoperatively intravenous metroni- 
dazole (500 mg) together with gentamicin (80 mg) is given 8- 
hourly for 5 days. The silicone drains are connected to a low 
pressure suction apparatus. They are removed between the fifth 
and seventh day. The reservoir catheter is also removed on 
about the fifth day. The loop ileostomy is not closed for a 
period of 4—6 weeks, during which time any complication such 
as pelvic sepsis would have manifested itself and have been 
dealt with. After routine ileostomy closure, a large Foley 
catheter is left in the reservoir for 4—5 days. Following this the 
patient is instructed to catheterize the pouch about four times a 
day. It will soon be apparent as to whether the patient is 
capable of evacuating the pouch spontaneously, which occurs 
in 50 per cent of cases. 


Patients 
There were 21 patients with ages ranging from 14 to 47 years (a 
mean of 30-7). The operation has so far been performed on 
atients who have expressed a strong antipathy to a permanent 
ileostomy. Of the 17 patients with ulcerative colitis, the 
indication for surgical treatment was failure of a medical 
regimen in 16 and incipient malignancy in 1. None was 
considered suitable for an ileorectal anastomosis either because 
of severe inflammatory disease in the rectum or the presence of 
a stricture. Eight had had a previous subtotal colectomy with 
rectal mucous fistula. In the other 9 patients with ulcerative 
colitis, proctocolectomy and the pouch procedure were per- 
formed at the same time. 

Four patients had familial polyposis coli. The indication in 
one was the presence of a carcinoma at the rectosigmoid 
junction in a patient who refused to accept an ileostomy. The 
second case, a boy who had already had an ileorectal ana- 
stomosis, was converted to a pouch in view of the likelihood of 
inadequate follow-up. The remaining 2 patients had a primary 
proctocolectomy with a pouch. 
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Results 

General outcome 

The period of observation from closure of the ileostomy 
has ranged from 2 to 34 months (mean 13-5 months). All 
the patients are in good health and taking a full diet. The 
general well-being of those with ulcerative colitis has 
been restored and their weight has increased to the 
normal range. All patients in employment preopera- 
tively were back at work within 4 months except Case 
10. One patient (Case 6) has inflammation in the 
reservoir extending into the terminal ileum above. The 
reason for this is not clear and she is otherwise well. 
Menstruation has returned in the case of 3 women who 
suffered amenorrhoea before the operation. Urinary 
and sexual function is normal in all. Having already 
experienced an ileostomy, all but 1 patient preferred the 
quality of life after this operation. The single failure 
(Case 4) found passing a catheter per anum unaccept- 
able and insisted on removal of the pouch. This was 
performed and he is now well with a permanent 
ileostomy. 


Complications 

There were no deaths. Seven of the first 10 patients 
operated upon developed complications compared with 
only 2 of the last 11 and no abdominal complications 
occurred after the tenth patient (Table I). A pelvic 
abscess developed in 3 cases; one of these discharged 
through the perineal drainage wound. Another dis- 
charged through the anastomosis without interfering 
with recovery. In a third patient, however, the pelvic 
collection discharging through the anastomosis resulted 
in considerable delay in the closure of the ileostomy. 
Small intestinal obstruction requiring surgical inter- 
vention developed in 3 patients. In one this was due to 
an obvious omental adhesion, while in the other 2, 
numerous plastic adhesions were found. In no case was 
the ileal reservoir itself involved in the obstructive pro- 
cess. Haemorrhage occurred from the reservoir suture 
line in one patient; it was successfully treated by sig- 
moidoscopic evacuation of the pouch and diathermy 
coagulation of bleeding points. Another patient de- 
veloped an ileofemoral thrombosis after discharge from 
hospital following the first stage of the operation. 


Function 

Twenty patients have been followed at regular intervals. 
Ten of these evacuate the reservoir spontaneously and 
10 use a catheter as a routine. They experienced a desire 
to defaecate similar to the normal. The frequency of 
evacuation ranges from one to six times in 24 h (mean 
3-8) (Table I). Nineteen do not need to get up at night, 
but one has to do so regularly once a night. There is a 
tendency for the frequency of evacuation to diminish 
with time (Fig. 6). In the first 12 patients it dropped 
significantly from 4:8 to 3:8 times a day in the first 6 
months after operation (P « 0:05). Most patients spend 
no more than 5 min in the lavatory with each evacu- 
ation; none takes longer than 15 min. Two are taking 
codeine regularly to thicken the stool and reduce 
frequency. 

All 20 patients are continent of faeces during the day 
but 2 wear a pad to cope with mucous leakage. At night 
5 experience an occasional mucous leakage, 3 further 
patients require a pad for this symptom. The patient 
with inflammation in the reservoir (Case 6) experiences 
no difficulty with continence during the daytime but has 
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one spontaneous faecal evacuation during sleep. A 
sphincter plication operation was performed in an 
endeavour to prevent these nocturnal symptoms but it 
has not been effective. A similar procedure was done in 
another patient with mucous leakage without im- 
mediate improvement. 


Discussion 

Although proctocolectomy with ileostomy is regarded 
by many as the surgical treatment of choice in ulcerative 
colitis, other procedures have been attempted in order 
to avoid an ileostomy. Colectomy and ileorectal ana- 
stomosis can be successfully carried out in many 
patients (2, 3) and at present about 30 per cent of those 
with colitis requiring surgery are treated by this opera- 
tion (1); in polyposis coli it is the procedure of choice. 
However, the cumulative risk of cancer in the retained 
rectum in colitis is 6 per cent at 20 years (10) and in 
polyposis coli this risk is much greater and careful 
follow-up is not always successful in identifying these 
cancers at an early stage (11). 

An alternative approach was made by Ravitch 
(5,12), by which, after a complete excision of all 
diseased tissue, he restored intestinal continuity by 
direct anastomosis of the ileum to the anal canal in an 
attempt to preserve sphincter function. The ileum was 
brought to the anal canal through a tube of rectum from 
which the mucosa had been removed. When the results 
of this operation were reviewed, however, satisfactory 


Table I: DETAILS OF PATIENTS AT TIME OF FOLLOW-UP 


Case 
no. Age/Sex Diagnosis 
l 38/M UC 
2 24/M UC 
3 27/F UC 
4 35/M uc 
5 34/F P 
6 39/F UC 
7 31/M UC 
8 47/F UC 
9 40/F UC 
10 35/F uc 
11 29/M UC 
12 20/F UC 
13 31/F UC 
14 25/M P 
15 39/M UC 
16 42/M P 
17 27/M UC 
18 30M | UC 
19 16/M P 
20 22/M UC 
21 14/M UC 


Mth 
after 
ileostomy 
closure 


34 
31 
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Complications 


Pelvic abscess 


Chest infection 


Bowel 
obstruction 
Pelvic abscess 
None (pouch 
removed) 
Bowel 
obstruction 
None 
Haemorrhage 
None 
Bowel 


obstruction; 


sodium 

depletion 
Pelvic abscess 
None 


None 


Chest infection 


None 


None 

None 

None 

Deep venous 
thrombosis 

None 

None 

None 


Evacuations/ Continence 
24 h Day Night 
4 (C) N | Occ. mucous 
4 (C) N N 
4-5 (S) N Occ. mucous 
| (C) N Occ. mucous 
$-6 (C) N Evacuation 
4 (C) N 
5 (S) N N 
3-4 (S) N Slight mucous 
(pad) 
3-4 (C) N N 
2-3 (C) Slight Slight mucous 
mucous 
4(C) Slight Mucous (pad) 
mucous 
4 (C) N Occ. mucous 
4 (S) Slight mucous 
(pad) 
3 (S) N Occ. mucous 
4 (C) N N 
4 (S) N N 
2 (S) N N 
4-5 (S) N N 
5-6 (S) N N 
3 (S) N N 





UC, Ulcerative colitis; P, polyposis; C, catheter; S, spontaneous; N, normal; Occ., occasional. 





function with regard to frequency, urgency, continence 
and perianal soreness could only be expected in about 
half the cases (13). 

More recently, a longer tube of rectum has been tried 
both in dogs (14) and in man (15) in an attempt to 
improve function after ileo-anal anastomosis. Although 
control was good there was a high complication rate in 
17 young patients treated (15); pelvic sepsis was com- 
mon and led to failure of the operation in two patients. 
Frequency of evacuation ranged from two to eight 
motions per day but this was with the help of 
medicaments. 

Others have attempted to line a denuded rectum with 
ileal mucosa from which the muscle coat has been 
partially or totally removed (16). Difficulties with blood 
supply, however, discouraged persisting with this 
technique. 

In 1955 Valiente and Bacon (13) described the 
construction of an ileal pouch in dogs, which was then 
anastomosed to the anal canal. A high mortality in these 
animals prevented further pursuit of this method at the 
time. Since then, however, two advances have enabled 
this type of operation to be applied to man. Kock (6) 
developed an operation which combined an ileal reser- 
voir with an artificial flutter valve, which aimed to create 
an abdominal stoma which did not leak, required no 
appliance and could be emptied by intermittent cath- 
eterization. Although the patient still had an abdominal 
stoma and considerable technical problems with the 
operation occurred (7, 17), it was nevertheless shown 
that a pouch of ileum could act as a satisfactory 
reservoir over many years without causing nutritional 
disturbances (18). At about the same time it was 
appreciated that neither the mucosa nor the muscle wall 
of the rectum played a part in the maintenance of 
continence. With the development of endo-anal tech- 
niques, a short segment of rectum stripped of its mucosa 
could be relined with proximal colon, as in the treatment 
of large villous adenomas of the rectum (19), rectal 
haemangiomas (20) and radiation-induced rectovaginal 
fistula (21), while continence was well preserved. 

It was a reasonable supposition, therefore, that a 
combination of an ileal pouch to create a reservoir and 
also to diminish peristaltic drive, coupled with the 
preservation of the entire sphincter mechanism, would 
result in function near enough to normal to be accept- 
able to patients with diffuse colonic disease. 

In the 21 patients reported here function has been 
most satisfactory. The average frequency of evacuation 
is just under four times in 24 h which is almost identical 
to that after colectomy with ileorectal anastomosis for 
colitis (2). No patient needs to empty the reservoir more 
than six times in 24 h and the frequency car, be expected 
to diminish with time. This tendency may be due to a 
gradual increase in the capacity of the reservoir and it is 
important that these patients do not empty the pouch as 
soon as the sensation of fullness is felt, so that the 
reservoir may increase in capacity. Only 2 out of 20 
patients take medicaments to reduce frequency. 
Evacuation by means of a catheter does not involve 
complicated apparatus and is carried out normally in 
the sitting position on the lavatory pan, emptying the 
pouch by gravity. Although one patient developed an 
aversion to using a catheter and was not happy until his 
pouch was removed, the other patients have found little 
difficulty with this method, and have adapted willingly 
to this procedure, partly no doubt out of awareness of 
the alternative. 
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Eighteen of the 20 patients experience no leakage or 
other disturbances of continence during the day. They 
are all able to lead normal lives and to do a norma! days 
Work. At night, however, when voluntary control of the 
sphincter muscles is absent, 3 experience à minor 
mucous leak for which they wear a pad and 5 note 
occasional discharge. For most of them it is a trivial 
matter leading neither to excoriation nor soiling. The 
patient with a troublesome degree of leakage at night 
has inflammatory changes in the pouch and indeed quite 
severe inflammatory change in the ileum proximal to the 
pouch. Whether this is related to the nocturnal incontin- 
ence is not known. It is possible that the mucous leakage 
experienced by some of these patients may be due to the 
proximity of the ileum to the anal verge. To date no 
secondary procedures have been carried out on the 
ileum to try to prevent this. Manifestly, there is room for 
experiment here. 

Half the patients evacuate the pouch spontaneousisy 
and half need to use a catheter and it is interesting that 
the majority of those who empty spontaneously are io 
be found in the latter half of this series where the pouch 
has been drawn down nearer to the anal canal and also 
made larger. It is only possible to guess that these may 
be important factors. 

The incidence of urinary and sexual disturbances 
following proctocolectomy for colitis and polyposis coli 
is reported as ranging from 0 to 30 per cent in various 
published series (22). This is undoubtedly due to 
damage to the pelvic nerves. All the patients in the 
present series have normal function in both respects. 
During dissection of the upper rectum, great care is 
taken to keep well away from the pelvic plexus of nerves 
and its branches. Furthermore, the rectum is divided 
just above the point where the nerves sweep round it to 
enter the genitourinary apparatus. 

The complication rate compares favourably with any 
major abdominal operation and appears to be lower 
than that attained by Martin et al. (15) with ileo-ana! 
anastomosis. Six of the first 10 patients had abdominal 
complications, whereas there were none in the second 
half of the series. Three of the early cases had pelvic 
sepsis. The addition of a large bore silicone drain placed 
through the pelvic floor to give dependent drainage 
prevents the collection of blood and serum and may 
have reduced the incidence of pelvic abscess. Though 
sepsis may delay closure of the ileostomy (it did so in one 
patient for a year), the final outcome was satisfactory in 
all. It is not possible at this stage to say whether 
intestinal obstruction is more likely than after conven- 
tional proctocolectomy. So far, however, the incidence 
immediately after the operation (14 per cent) is not 
significantly different from that occurring after any 
other form of total colonic resection for colitis (5—10 per 
cent) (23). 

Despite its apparent complexity, the operation is not 
difficult to carry out. It consists of several standard 
procedures combined into one and, although pro- 
longed, no individual part is especially taxing. By the 
technique employed in the ileo-anal operation described 
by Ravitch (5), the rectal stump was everted through the 
anal canal and the anastomosis was performed exter- 
nally. This is now not necessary, as excision of the rectal 
mucosa and the anastomosis itself can be carried out 
through the anal canal with an anal retractor in situ. The 
peranal technique causes less disturbance to the pelvic 
floor mechanism (8). The presence of gross mucosal 
inflammation does not prevent separation of the 
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mucosa and submucosa from the underlying rectal 
muscle. 


Conclusion 

There is no doubt that the subjective assessment by the 
patient of his condition is favourable, so far, in all cases, 
with the one exception previously mentioned (Case 4). 
All the patients are well and prefer their present state to 
having to live with an ileostomy. They are in a position 
to compare the two since all had experienced an 
ileostomy at some stage in the course of management. 

It must again be emphasized that the colonic and 
rectal mucosa, which in ulcerative colitis and polyposis 
coli is the sole site of disease, is totally eliminated, 
thereby removing both the risk of further inflammation 
and of malignant change. Therapeutically, therefore, it 
is as effective as proctocolectomy. The severity of the 
disease in the rectum is of no great importance tech- 
nically; the procedure can be carried out in the presence 
of severe ulceration, stenosis or even a rectovaginal 
fistula. Outwardly the patient is anatomically normal 
and has avoided the disadvantage both of the appear- 
ance of an ileostomy and of the difficulties of its 
management. 

Sufficient patients have been treated to know that this 
procedure is compatible with both a fully healthy and an 
active life. At the present time many patients with total 
ulcerative colitis are being subjected to proctocolectomy 
with a permanent irreversible ileostomy. An alternative 
is now available which achieves the same therapeutic 
result and yet avoids the presence of an ileostomy. To 
date, only patients who were considered unsuitable for 
ileo-rectal anastomosis or who refused a permanent 
stoma have been treated with this procedure. The 
procedure is still under trial and, only after very careful 
evaluation and assessment over several years, will it be 
possible to know whether this method should be more 
generally adopted. In the meantime, however, the plea is 
made that in those patients requiring colectomy for 
acute and chronic disease the rectum be retained so that 
they may be given the chance, should they wish it, of 
subsequently losing their ileostomy. 
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Palliation and survival in malignant oesophago-respiratory 


fistula 
R. M. WEAVER AND H. R. MATTHEWS* 


SUMMARY 
Survival in the presence of malignant oesophago- 
respiratory fistula is usually limited to a few weeks. 

In this paper we describe our experience with 3 cases 
treated by retrosternal oesophagogastric bypass with 
oesophageal exclusion, and review the experience of 
previous authors using this and other forms of bypass. 

The results indicate that both survival and quality of life 
are considerably better with surgical bypass and exclusion 
than with any other form of treatment. Indeed, the 
survival times are frequently better than those achieved 
after palliative resection of oesophageal carcinoma with- 
out fistula. 

Retrosternal oesophagogastric bypass with oeso- 
phageal exclusion is recommended as a simple method of 
bypass for this condition. 


MALIGNANT oesophago-respiratory fistula occurs as a 
complication of carcinoma of the oesophagus, bronchus 
and trachea. 

Untreated, early death is to be expected from respira- 
tory complications, with unpleasant symptoms due to 
spillage of saliva, food and drink into the tracheobron- 
chial tree, as well as dysphagia. 

Encouraging results have been obtained in the treat- 
ment of this condition by retrosternal oesophagogastric 
bypass with oesophagel exclusion (1). We have used this 
principle in the treatment of three cases of malignant 
oesophago-respiratory fistula, with excellent results in 
two cases. 


Case reports 

Case 1: A 53-year-old male presented in November 1976 with a 
3-month history of progressive dysphagia. Ten years 
previously he had undergone cardiomyotomy for achalasia 
and had subsequently been free of symptoms. 

Investigations, including barium swallow, oesophagoscopy 
and biopsy, demonstrated a well-differentiated squamous ceil 
Carcinoma of the middle third of the oesophagus, and the 
patient was referred to this hospital for treatment with 
radiotherapy. A Gastrografin swallow at this time showed no 
evidence of an oesophago-respiratory fistula. 

Radiotherapy to a total dose of 3000 rad was given by linear 
accelerator in January 1977. 

In February 1977 he was readmitted with recurrent dys- 
phagia and severe persistent cough, provoked by swallowing 
saliva and liquids. A repeat Gastrografin swallow (Fig. 1) 
demonstrated a fistula between the oesophagus and the 
proximal left main bronchus. Additionally, there was stasis in 
the distal third of the oesophagus, which was thought to be due 
to residual cardiospasm. 

Bronchoscopy and oesophagoscopy confirmed the presence 
of the fistula. Biopsies showed malignant invasion of both 
oesophagus and bronchus at the level of the fistula. Attempted 
dilatation of the oesophageal stricture proved unsuccessful. 

At this time he was totally unable to swallow saliva or drink 
at severe respiratory distress, and required intravenous 

uids. 

Despite his poor general condition it was decided to attempt 
to palliate him surgically by retrosternal oesophagogastric 
bypass with oesophageal exclusion, in order to relieve his 
symptoms of dysphagia and overspill. 





Fig. 1. Case 1. Gastrografin swallow demonstrating 
oesophago-bronchial fistula. 


Operation was performed on 25 February 1977 via a 
laparotomy and a left cervical incision. The cervical and 
abdominal oesophagus was divided above and below the 
growth and closed. The stomach was mobilized and the cardia 
closed. It was then passed up into the neck through a tunnel 
made retrosternally and the fundus was anastomosed end to 
end to the proximal cervical oesophagus (Fig. 2). 

Postoperatively he required intermittent positive-pressure 
ventilation for the first night. He commenced oral fluids on the 
third postoperative day and the intravenous infusion was 
discontinued on the sixth. On the tenth postoperative day a 
Gastrografin swallow showed free filling and emptying of the 
retrosternal stomach, with no filling of the excluded thoracic 
oesophagus. He was able to go home on the twelfth post- 
operative day. 

At follow-up 6 months later he remained well, with no 
further dysphagia, and had returned to his original work as a 
crane driver. His only complaint was of a continual, though not 
particularly troublesome, cough, which was presümed to be the 
result of oesophageal debris emptying through the fistula. He 
remained well, having been at work for a total of 18 months, 
until he was readmitted on 30 November 1978 with a 10-week 
history of increasing cough with purulent sputum. His 
swallowing remained satisfactory. 

A chest X-ray (Fig. 3) at this time showed opacification and 
collapse of the left lower lobe, with mediastinal shift to the left 
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Fig. 2. Diagrammatic representation of the anatomical 
arrangement after oesophageal exclusion and oesophago- 
gastric bypass of the fistula. 


and a small left pleural effusion. Bronchograms showed 
the appearances of cylindrical bronchiectasis affecting all 
bronchopulmonary segments of the left lower lobe. He was 
considerably improved by postural drainage and broad spec- 
trum antibiotics, and he was discharged on this treatment. 

He died at home on 10 January 1979 from respiratory causes, 

22% months after operation and 26 months after the initial 
diagnosis of carcinoma of the oesophagus. 
Case 2: A 72-year-old male was referred to us from the ENT 
Department, to which he had presented with a 4-month history 
of dysphagia and persistent cough. A barium swallow was 
suggestive of a carcinoma of the middle third of the oeso- 
phagus, with a fistula into the lower trachea. Oesophagoscopy, 
bronchoscopy and biopsy confirmed the presence of a well- 
differentiated squamous cell carcinoma of the oesophagus with 
a malignant oesophago-tracheal fistula. 

Retrosternal oesophagogastric bypass with oesophageal 
exclusion was performed on 29 November 1976, from which 
the patient made an uncomplicated recovery. He was dischar- 
ged on the fifteenth postoperative day, having obtained 
complete relief from both dysphagia and overspill. 

He was reported to be alive and well 6 months later, but he 

subsequently died at home on 8 July 1977, a little over 7 months 
after operation. 
Case 3: A 50-year-old-man presented in February 1977 with a 
3-month history of dysphagia, persistent cough and weight 
loss. Barium swallow, oesophagoscopy, bronchoscopy and 
biopsy demonstrated a well-differentiated carcinoma of the 
middle third of the oesophagus, with involvement of the right 
main bronchus and accompanying oesophago-bronchial 
fistula. 

Retrosternal oesophagogastric bypass with oesophageal 
exclusion was performed on 7 February 1977. On the fourth 
postoperative day he became drowsy, with pyrexia, tachy- 
pnoea and an unrecordable blood pressure. He deteriorated 
rapidly and died the same day. 





Fig. 3. Case 1. Chest X-ray taken on readmission in 
November 1978 showing left lower lobar 
collapse/consolidation, with left pleural effusion and 
mediastinal shift. 


Post-mortem examination showed necrosis at the oeso- 
phagogastric anastomosis, with surrounding suppuration 
communicating with an empyema of the left pleural cavity. 


Discussion 
Malignant oesophago-respiratory fistula has been de- 
scribed as a complication occurring in 4:94 per cent of 
cases of carcinoma of the oesophagus, 0-16 per cent of 
cases of lung cancer and 14-75 per cent of cases of 
tracheal cancer. Once it has developed, survival is 
usually limited to a few weeks, with early death arising 
from complications of repeated aspiration, even though 
the tumour remains localized to the chest in at least 50 
per cent of cases (1, 2). 

Currently, there are three main approaches to treat- 
ment (Table I). 


Supportive treatment 

This entails the use of intravenous fluids and opiates, 
with avoidance of oral feeding. Nutritional support may 
be given either parenterally or through a nasogastric 
tube. 

In their experience of 7 cases treated in this way, 
Lolley et al. (3) found a mean survival of only 6 days. 
This accords with our own experience of supportive 
treatment, survival being limited to a matter of days, 
with no effective relief of symptoms of overspill or 
dysphagia. 


Oesophageal intubation 
An oesophageal tube, e.g. Souttar or Mousseau- 
Barbin, is passed, either being pushed through the 





Table I: MEAN SURVIVAL IN PREVIOUSLY 
REPORTED SERIES 





No. of Mean 
Source cases Treatment survival 
Lolley Supportive 6d 
et al. (3) 
Lolley Oesophageal 18 wk 
et al. (3) intubation 
Judd and 3 | Oesophageal 11 wk 
Codd (4) intubation 
Amman and 3 . Oesophageal 13 wk 
Collis (5) intubation 
Haiderer 4 Oesophageal 15 wk 
et al. (6) intubation 
Barnard 4 . Oesophageal 15 wk 
et al. (8) intubation 
Orringer and 4  Retrosternal 6 mth 
Sloan (1) oesophago- 
gastric 
bypass with 
oesophageal 
exclusion 


tumour at oesophagoscopy or pulled through at lapar- 
otomy via a gastrotomy. 

The aim of treatment is to occlude the fistula and to 
allow the passage of swallowed saliva, drink or sloppy 
food through the lumen of the tube (4-8). Mean 
reported survival times following intubation range from 
11 to 18 weeks. 

This method of treatment, therefore, is far more 
satisfactory in terms of survival than supportive therapy 
alone, and additionally provides symptomatic relief 
from dysphagia and overspill. 

The hospital mortality following oesophageal intuba- 
tion is generally reported to range between 10 per cent 
and 20 per cent, and results from perforation, aspiration 
and the hazards of general anaesthesia in the unfit 
patient. It may be as high as 46 per cent following 
intubation by the pullthrough method (5, 9). 

In 25 per cent of cases surviving operation, migration 
of the tube or its blockage by food or tumour over- 
growth is reported to occur; early recurrence of dys- 
phagia and overspill is therefore common (1, 10). 


Oesophageal bypass and exclusion 

The original concept of bypassing an unresectable 
oesophageal carcinoma is largely the work of G. B. Ong 
(10, 11). Orogastric continuity is restored, bypassing the 
tumour with either stomach, colon or jejunum, thus 
allowing saliva, food and drink to be swallowed without 
hold-up or overspill through the fistula. Bypass may 
also be achieved by employing a reversed gastric tube 
(12). 

Ong's ‘double bypass’ additionally employs a Roux- 
en-Y anastomosis between the jejunum and the divided 
lower end of the oesophagus, thus preventing reflux of 
gastric contents into the oesophagus, whilst allowing the 
emptying of oesophageal debris (10). 

Retrosternal oesophagogastric bypass with oeso- 
phageal exclusion as described by Orringer and Sloan 
(1) and employed by us involves the complete exclusion 
of the oesophagus, closing it at both its upper and lower 
ends. In the presence of an oesophago-respiratory 
fistula, oesophageal debris empty into the tracheo- 
bronchial tree and are cleared by coughing. The de- 
velopment of bronchiectasis reported in Case 1 above 
was presumably due to parenchymal damage caused by 
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this, eventually becoming manifest because of the 
patient's unusually prolonged survival. 

Technically, we feel that this method of retrosternal 
oesophagogastric bypass has several advantages. 

It is essentially an upper abdominal and cervical 
procedure, involving one anastomosis in the neck 
and avoiding thoracotomy. Unlike methods of bypass 
employing colon, jejunum or reversed gastric tube, it 
avoids the construction of intra-abdominal anasto- 
moses or suture lines, thus minimizing both the duration 
of operation and liability to subsequent complications 
due to leakage, sepsis and vascular problems. Similar 
advantages arise from simply closing the lower end of 
the oesophagus, rather than fashioning an oésophago- 
jejunal anastomosis. 

From Table |, it will be seen that the series of 4 cases 
treated in this way by Orringer and Sloan (1) had a mean 
survival of 6 months. Our series of 3 cases reported 
above achieved a mean survival of approximately 10 
months, and Case | illustrates, to the best of our 
knowledge, the longest recorded survival achieved in the 
palliation of this condition. 

The hospital mortality recorded for retrosternal 
bypass with oesophageal exclusion was 33 per cent in 
our series and 40 per cent in that of Orringer and Sloan 
(1). This is slightly higher than that reported generally 
for oesophageal intubation, but this is more than 
compensated for by the superior palliation and survival 
achieved. 


Other treatments 

Apart from these three main approaches, various other 
forms of treatment have previously been advocated. 
None has achieved effective palliation of the two main 
symptoms, or has significantly prolonged survival. 
These treatments include various combinations of 
cervical oesophagostomy, tracheostomy, gastrostomy, 
ligation of the salivary ducts and ligation of the cervica! 
or abdominal oesophagus (13). Resection is generally 
not feasible owing to the high mortality associated with 
combined oesophageal and tracheal reconstruction in 
the poor-risk patient. Radiotherapy is contraindicated, 
due to the danger of enlargement of the fistula as a result 
of tumour necrosis, with worsening of overspill into 
the tracheobronchial tree. However, in cases treated 
by oesophageal bypass and exclusion, this contra- 
indication no longer applies and radiotherapy can be 
safely employed. 


Conclusions 
Malignant oesophagorespiratory fistula is best treated 
by retrosternal oesophagogastric bypass and oecso- 
phageal exclusion. Excellent palliation and relatively 
prolonged survival have been obtained by this method. 
with an operative mortality not unacceptably higher 
than that of oesophageal intubation. 

Postoperative radiotherapy is made possible, without 
fear of worsening symptoms due to overspill. 
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SUMMARY 
A study was made of 326 patients first treated for clinical 
stage I cutaneous malignant melanoma by a wide excision 
(with or without split-skin graft) but no nodal dissection 
and who subsequently developed recurrence of their 
disease. Thick lesions recurred far more frequently than 
very thin lesions, although evidence of partial regression in 
very thin lesions conferred upon the latter a liability to 
metastasize. Thicker lesions first recurred predominantly 
in the vicinity of the scar of primary lesion excision whilst 
very thin lesions first recurred either at regional lymph 
nodes or at remote sites. The disease-free interval fell with 
increasing tumour thickness. As a result of this, local first 
recurrences developed more rapidly than remote first 
recurrences. The cumulative 10-year survival rate for 
patients with local first recurrences was, however, signifi- 
cantly higher than for patients with remote first recur- 
rences, as the survival period after local first recurrence 
was considerably longer than after remote first recurrence. 
We conclude that tumour thickness is an easily 


measured, objective predictor of the site and time of 


first recurrence from melanoma. Thus, by facilitating 
early detection of first metastases, it may be possible 
to prolong survival time. 


BRESLOW (1, 2) first established tumour thickness as a 
major determinant of survival from malignant mela- 
noma. This has more recently been confirmed in our 
large series of patients first presenting with clinical stage 
I malignant melanoma (3). In addition, we have shown 
that tumour thickness is an independent variable, 
several host and tumour factors drawing their prognos- 
tic significance primarily from their correlation with 
tumour thickness (3-5). We thus considered it likely 
that tumour thickness influences the site and time of first 
recurrence from melanoma and as such may prove to be 
a useful guide in the subsequent management of patients 
with localized disease. To our knowledge, no data exist 
on this concept of predicting the biological behaviour of 
primary melanoma. 


Patients and methods 
Patients 
The computerized records of 970 patients treated for cutaneous 
malignant melanoma at the Melanoma Clinic at Sydney 
Hospital between January 1950 and September 1978 were 
reviewed. All patients first presented with localized disease and 
no clinical or pathological signs of metastases (i.e. clinical stage 
I). Since we have recently shown that malignant melanoma 
arising in a Hutchinson's melanotic freckle is a separate disease 
entity (6), patients with this type of lesion were not considered 
in the present study nor were patients with multiple primary 
lesions. Also excluded were patients who developed first 
recurrences at multiple sites, since one purpose of this study 
was to assess disease-free and total survival times according to 
a particular site of recurrence. Details of primary lesion 
pathology, including tumour thickness and evidence of partial 
regression, were known for each patient. 

Selected for study were 326 patients who subsequently 
developed a recurrence, and whose first definitive treatment 


was a wide excision or a wide excision and split-skin graft of 
their primary lesion but no regional lymph node dissection. 
The initial surgical procedure was excision of the lesion down 
to and including the deep fascia. There is no true deep fascia on 
the trunk and lesions here were excised down to and including 
the fascia over the muscles. The margin of normal skin exc ised, 
except when constrained by anatomical barriers (such as on the 
face), was 5 cm on each side and distally and 7 cm proximally in 
the direction of lymphatic drainage. Patients were classified 
into two categories according to whether their first recurrence 
developed at a local site (at the primary scar, in transit to or at 
regional lymph nodes) or at a remote site (central nervous 
system, liver, lung, bone or in subcutaneous tissues wide of the 
line of spread). None of these patients received prophylactic 
chemotherapy. In the final study groups there were 247 patients 
whose first recurrence was local and 79 patients whose fret 
recurrence was remote. 


Analyses 

Cumulative survival rates were calculated by the Hie table 
method (7). The statistical difference between the cumulative 
10-year survival rate for patients with local and remote first 
recurrence was carried out by the log rank method, Observed 
and expected differences were analysed for significance by the 
y^ test with one degree of freedom. 


Results 

Frequency and site of first recurrence 

We first made comparisons between those patients 
developing recurrences and all patients presenting to the 
Melanoma Clinic with clinical stage | melanoma. The 
thicker the lesion, the greater was the tendency for it to 
metastasize. More than one-third of all patients present- 
ing to the Melanoma Clinic with lesions thicker than 
3-0 mm suffered a recurrence compared with less than 5 
per cent of patients with lesions up to 0-7 mm thick (Fg. 
1). The increase in recurrence rate with thickness was 
due entirely to an increase in local first recurrences, 
particularly in the vicinity of the scar, the proportion of 
remote recurrences being constantly low irrespective of 
tumour thickness (Fig. 1). 

There was evidence of partial regression in 89 per cent 
of very thin lesions that recurred compared with 50 per 
cent of very thin lesions in the entire series, However, the 
proportion of very thick lesions displaying such re- 
gression was low both in patients with recurrence and in 
the entire series of clinical stage | patients (31 and 20 per 
cent respectively). 

= Recurrences developed slightly more frequently in 
men than women (59 versus 41 per cent respectively). In 
our patients with recurrences there was a preponderance 
of men (59 per cent), although in all 970 patients 
presenting for treatment for clinical stage 1 melanoma 
there was a slight preponderance of women (53 per 
cent). 
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Fig. 1. Three-hundred and twenty-six patients whose lesions 
recurred as a proportion of all 970 clinical stage I patients 
presenting to the Melanoma Clinic, according to tumour 
thickness. Sites of first recurrence are remote or local, local 
being either in the vicinity of the scar or other (in transit to 
or at regional lymph nodes). 
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Fig. 3. Cumulative proportions of 326 patients whose 
lesions recurred who remained disease-free, according to 
time and tumour thickness. 


We then considered only those patients developing a 
. recurrence. The first metastases of the few lesions in the 
0-1—0-7 mm range developed at either local or remote 
sités with equal frequency (Fig. 2). However, for lesions 
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Fig. 2. Sites of first recurrence in 326 patients whose lesions 
recurred, according to tumour thickness. Sites of first 
recurrence are remote or local, local being either in the 
vicinity of the scar or other (in transit to or at regional 
lymph nodes). 


over 3-0 mm thick, the site of first recurrence was almost 
entirely local (Fig. 2). This increase in proportion of 
local recurrences with thickness was not due to an 
increase in recurrences in transit to or at regional lymph 
nodes but to more first recurrences developing in the 
vicinity of the scar. Whilst no very thin lesions devel- 
oped first metastases at the scar, nearly one-third of 
the thickest lesions developed first metastases at this site 
(Fig. 2). 


Time to first recurrence 

Approximately half the patients were disease-free | year 
after excision of the primary lesion irrespective of the 
thickness of their tumour (Fig. 3). However, after that 
time, patients with thick tumours tended to develop 
their first recurrence more rapidly than patients with 
thin tumours (Fig. 3). All lesions thicker than 3:0 mm 
had recurred within 6 years whilst not all of the thinnest 
lesions had recurred within 10 years. 

The total |0-year survival rate for patients with local 
first recurrence was significantly higher than for patients 
with remote first recurrences (33 versus 10 per cent 
respectively; y? = 10:6, df = 1, P « 0-005). The disease- 
free interval for patients with local recurrence was 
shorter than for patients with remote recurrence. After | 
year, only half the patients developing a local recurrence 
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Fig. 4. Cumulative disease-free and surviving proportions of 
326 patients whose lesions recurred, according to sites of 
first recurrence. The short survival interval remote first 
recurrence can be gauged from the proximity of the curves 
representing disease-free and surviving pro ortions of 
patients. The longer survival interval local first 
recurrence can be gauged from the greater separation of the 
corresponding curves. 


were disease-free compared with three-quarters of 
patients developing a remote recurrence (Fig. 4). How- 
ever, after 10 years, metastases had in more 
than 95 per cent of both patients (Fig. 4). The higher 10- 
year survival rate for patients with local recurrence was 
attributable to the fact that although the interval to first 
recurrence was shorter than in patients with remote first 
recurrence, survival after local recurrence was con- 
siderably longer than survival after remote recurrence. 
These differences in survival intervals after first recur- 
rence can be gauged by the distances separating the 
curves representing disease-free and surviving pro- 
portions of patients (Fig. 4). i ; 


Discussion 

We confined the present study to the analysis of the site 
and time of first recurrence from melanoma. 
Consequently, it was often difficult to draw direct 
comparisons between other researches and ours, since 
seldom was it specified in these studies whether the first 
recurrence only was discussed. 


Frequency and site of first recurrence 


Breslow (2) clearly demonstrated an increase in recur- . 


rence rate with thickness. However, neither Breslow nor 
Balch et al. (8) observed any recurrences even after 5 
years in patients with lesions less than 0-76 mm thick. In 
contrast, a small proportion of our patients with lesions 
less than 0-7 mm thick developed metastases. This was 
due to the fact that in nearly all of these thin lesions that 
recurred there was evidence of partial regression, a poor 
rognostic sign in very thin ‘lesions (3, 9). 

Balch et al. (8), in their study on first and subsequent 

recurrences, recorded a low incidence of recurrences in 
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the vicinity of the scar (3 per cent), these metastases 
developing almost entirely from lesions thicker than 
3-0 mm. Similarly, in our study none of the very thin 
lesions recurred first in the vicinity of the scar, but the 
incidence rose with increasing tumour thickness until 
nearly one-third of the first recurrences recorded for the 
thickest lesions developed here. 

Balch et al. (8) found that actuarial 3-year incidence 
of regional lymph node metastases in patients under- 
going wide excision and graft rose with increasing thick- 
ness until 62 per cent of their patients with lesions 
thicker than 4-0 mm developed such metastases. The 
present study disclosed a rising incidence of first meta- 
stases at regional lymph nodes with increasing tumour 
thickness until at least one-quarter of all patients 
presenting to the clinic with clinical stage I lesions 
thicker than 3-0 mm developed such a first recurrence. 
Remote first metastases were rare amongst our patients 
and their occurrence was relatively independent of 
tumour thickness (Fig. 1). However, remote recurrences 
constituted a much larger proportion of the first recur- 
rences from very thin lesions than the first recurrences 
from very thick lesions (Fig. 2). 


Time to-first recurrence 

About one-half of our patients were disease-free 1 year 
after excision of their primary lesions irrespective of the 
thickness of these lesions. After 3 years a relationship 
between tumour thickness and time to first recurrence 
was emerging and after 5 years it was apparent that very 
thick tumours metastasized significantly earlier than 


. very thin tumours. In light of this, it was perhaps not 


surprising that the disease-free period for local first 
recurrences that developed predominantly from thick 
lesions was shorter than the disease-free period for 
remote first recurrences that developed predominantly 
from thin lesions. This confirmed an earlier observation 
of ours (10). Similarly, Hunter (11) found that the 
median time to local recurrence was 1 year compared 
with 3 years for remote recurrence, and Balch et al. (8), 
in their large series, also noted the slow time course for 
the development of visceral metastases. 

The survival period for our patients after local 
recurrence was considerably longer than after remote 
first recurrence. Elias et al. (12) noted a similar situation, 
reporting that there was a fourfold difference in survival 
time. Olsen (13) found that survival after remote 
cutaneous recurrence was also extremely short, 92 per 
cent of her patients dying from their disease within 2 
years. À median survival period of 4 months after 
remote recurrence and 16 months after local recurrence 
was observed by Hunter (11). As a result of this longer 
survival period after local first recurrence, these patients 
in our study had a significantly higher cumulative 10- 
year survival rate than patients with remote first recur- 
rence. Nevertheless, it was gratifying to observe that 
prognosis for our patients who developed a remote 
recurrence was not hopeless, as 10 per cent were still 
alive though not disease-free more than 10 
excision of their primary lesion. 







Conclusions e 

The purpose of the foregoing study was? detémine 

whether tumour thickness, an easily casùred, abjec 
redict rte ` 
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for 3/years, then less regularly up to 10 years. In these 
patients with thick lesions particular examination 
should be made for recurrences in the region of the scar. 
Follow-up for af regress with very thin lesions displaying 
signs of parti sion must be as thorough as for 

atients with thick lesions and should continue pre- 

erably for 10 years. In thesé patients with thin regres- 
_ sing lesions efforts should concentrate on early detection 
of recurrences at regional lymph nodes or remote sites. 
Once early detection of first recurrences is thus facili- 
tated by knowledge of tumour thickness, it may be 
possible to extend survival time by treating local 
_recurrences with resection or intralesional chemo- 
therapy and visceral recurrences by systemic chemo- 
therapy (14). 
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Prophylactic metronidazole in appendicectomy: 


a controlled trial 


T. BATES, V. L. R TOUQUET, M. K. TUTTON, S. E. MAHMOUD 


AND J. W. A. REUTHER 


SUMMARY 

Prophylactic metronidazole was compared with no treat- 
ment in a randomly allocated study of patients undergoing 
appendicectomy. A 1-g suppository of metronidazole was 
given with the premedication and 200 mg 1.d.s. orally for 7 
days thereafter. 

There were 4 hospital wound infections in the 87 
patients receiving metronidazole and 11 out of 83 in the 
no-treament group (P <0-05). However, 60 per cent of 
wound infections occurred at home and the overall 
infection rates were not significantly different. 

The duration of postoperatiye hospital stay was longer 
in the control group (5-8 days+3-0 s.d.) than in the 
treated group (48 +23; P « 0-01). 

Only one anaerobic infection occurred in a patient 
receiving metronidazole but late infection was not pre- 
vented. Blood levels of metronidazole taken at the end 
of operation showed a wide variation but there was no 
correlation with subsequent infection. Culture of the 
appendix showed aerobic organisms in 88 per cent of 
cases and anaerobes in 72 per cent. 

It is suggested that an antibiotic which is effective 
against both aerobic and anaerobic organisms might have 
an advantage over metronidazole in appendicitis. 


SEPSIS following appendicectomy still causes consider- 
able morbidity and prolonged hospital stay in spite of 
the benefit which has been demonstrated from the use of 
various topical and systemic agents. However, there has 
been increasing awareness of the importance of non- 
sporing anaerobes (Bacteroides spp.) as a major cause of 
sepsis after gastrointestinal and gynaecological surgery 

l w 


(1). 

Willis et al. (2) have reported that prophylaxis against 
anaerobic organisms with metronidazole greatly re- 
duces the morbidity of appendicitis and subsequent 
studies have so far confirmed this finding. Willis and his 
colleagues gave metronidazole 1 g by suppository with 
the premedication followed by oral therapy for 7 days. 
Rodgers et al. (3) have since reported a significant 
reduction in wound infection using intrarectal metroni- 
dazole for 48 h and Greenall et al. (4) found similar 
benefit from a single intravenous infusion of 500 mg at 
operation. Metronidazole given for 3 days has also been 
found to be superior to topical povidone-iodine in 
preventing wound infection after appendicectomy (5). 

The present Study was carried out following the 
report by Willis et al. (2) and the same dosage regimen of 
metronidazole was used. 


Patients and methods 
All patients admitted as an emergency with a clinical diagnosis 
of appendicitis were entered into the trial. Patients were 
randomly allocated by the admitting house surgeon to receive 
either prophylactic metronidazole or no treatment. A grid-iron 
incision was used 1n every case without peritoneal drainage. 
‘Treatment cards were prepared in sealed envelopes in 
equally divided batches of ien Patiedts in the treatment group 


received a 1-g suppository of metronidazole with the premedi- 
cation, approximately ] h preoperatively and 8-hourly post- 
operatively until tolerating oral fluids Thereafter, metroni- 
dazole 200 mg 8-hourly was given orally for 7 days. No specific 
treatment was given to the contro] group but the operatin 
surgeon was not informed whether the patient had receiv 
metronidazole. Children received half the adult dose up to the 
age of 12 : 

A peritoneal swab was taken only if pus was present, but 
during the latter part of the study the appendix tp was 
immersed in Amies ort medium at the time of operation 
and then inoculated on to the relevant culture media as soon as 
possible these were 8 per cent horse blood agar, MacConkey 
agar and deoxycholate citrate agar, incubated at 37 °C 1n 5 per 
cent carbon dioxide, and 8 per cent horse blood agar and 
neomycin blood anaerobically at 37 °C. The appendix tip 
was cultured for Campylobacter spp. on the campylobac- 
ter isolation medium (Oxoid) at 43 2d 

The Bacteroides spp. were identified using the Mastring 
MIDS for the presumptive identification of Gram-negative 
anaerobes. The B-haemolytic streptococci were grouped by the 
Phadebact system. 

The findings at operation were divided into three categories 
normal appendix, acute appendicitis and gangrenous ap- 
pendicitis, perforation or peritonitis 

Histological examination of the appendix was carried out in 
all cases and any doubt about the presence of early appendicitis 
was decided by the pathological findings. 

Each wound was inspected daily and the criteria of 
Ljungqvist (9 were used to indicate an infection, i.e. a frank 
discharge of pus. The surgeon who examined the patient post- 
operatively was unaware of the treatment group unless he felt 
that antibiotic treatment was indicated and made specific 
inquiry. Patients were examined again at about 4 weeks and 
questioned about any discharge from the wound. Those failing 
to attend outpatients were contacted by post 

The height and weight of each patient were recorded and 
those more than 20 per cent over the ideal weight for a medium 
frame (Metropolitan Life Insurance tables) were classed as 
obese The age, sex, prevalence of obesity, length of postopera- 
tive hospital stay and the number of postoperative days in 
which the temperature was recorded above 100?F were 
compared in the two groups. 


Statistics 

Differences 1n wound infection rates were examined b 
test and statistical comparison of the length of Hospital 
the two groups was estimated by Student's t test. 


the z? 
stay in 


Results 
Two hundred patients were admitted to the trial 
between August 1977 and March 1979. 


Exclusions 

Thirty patients were subsequently excluded from the 
study, 12 from the metronidazole group and 18 from the 
control group (Table I). The severity of the appendicitis 
was responsible for additional treatment being given to 
5 patients in the treatment group and 7 1n the control 


* Wilham Harvey Hospital, Willesborough, Ashford, Kent 
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Table I: PATIENTS EXCLUDED FROM STUDY 


Metronidazole Control 
(n = 12) (n = 18) 
Pregnant 0 3 
Diverticulitis l 0 
Antibiotics given for 6 8 
unrelated infection 
(e.g. urinary tract) 
Antibiotics given for 1 2 
postop. fever 
. Antibiotics given at "d 5 
- operation for peritonitis 
Tube dramage l 0 


Table I: COMPARISON OF GROUPS 
Metronidazole Control 





(n = 87) (n = 83) 
Male/female 51/36 39/44 
0-10 16 13 
11-20 34 38 
21—40 21 22 
41-60 13 8 
61-90 3 2 
Obesit 
% average 9 12 
Appendix 
Normal 24 21 
Inflamed 46. 50 
Gangrenous/peritonitis 17 12 
Table IIl: RESULTS 
Metronidazole Control 
(n = 87) (n = 83) 
Wound infection 
In hospital 4 11 P«0-05 
At home 13 10 n.s. 
Total 17 21 n.s. (P 0-2) 
Normal appendix 4 ta. 2 o 
Acute - 7 (4 14 (8 
appendicitis 
Severe 6 (5) 5 (0) 
appendicitis 
Total 17 (13) 21 (10) 
Length of postop. 48323 5-8+3:°0 P «0-01 
hospital stay 
(d i1 s.d.) 
No of postop 37 (n = 22) 32 (n = 16) n.s. 
patient days in 
which 
' temp. > 100 °F 


* Figures in brackets represent home infections. 


group. There were 3 wound infections in the excluded 
group, of which 1 occurred in a patient receiving 
metronidazole. 


Comparison of groups 
Ei uc rales patients received metronidazole and there 


3 patients in the control group (Table I). There 
were 16 patients over 40 years old in the metronidazole 
group and 10 in the control group. Fifty-nine per cent of 


metronidazole 
(mol/l) 
40 





20 





o de ome o o 
. 
. 


Nil Hospltal Home 
Patients with infection 


Fig. 1. Serum metronidazole levels in patients with and 
without postoperative wound infection. 
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the patients in-the treatment group were female com- 
pared with 47 per cent of the controls. There were 17 
patients in the treatment group with severe appendicitis 
and 12 in the control group. 


Wound infection 

There were 4 wound infections in the metronidazole 
group and 11 in the control group whilst the patients 
were in hospital (P « 0-05) (Table III). However, 60 per 
cent of wound infections occurred after the patients 
went home, making an overall infection rate of 19-5 per 
cent in the metronidazole group and 25 per cent in the 
untreated patients (n.s.). Ten wound infections that 
“occurred at home were not actually witnessed b 


: doctor, although the history was considered to be clear 


(8 of these were in the control group). When only those 
patients with severe appendicitis were considered, the 
overall wound infection rate was 5 out of 12 (42 per cent) 
in the control group com with 6 out of 17 (35 per 
cent) in the metronidazole group. However, only 1 of 
those in the metronidazole group occ in hospital 
com with all 5 in the control group. 
e mean length of postoperative sie gn stay was 1 
shorter in the treated group and this was sig- 
ay atly different (P<0-01). There was no demon- 
strable difference in the incidence of postoperative féver 
in the two groups. 


Bacteriology 

There was only 1 proved anaerobic infection in a patient 
receiving metronidazole. In 6 of the 8 cases in which 
both appendix and wound cultures were available, the 
same organism was isolated from both sites. Cultures of 
the appendix grew anaerobic organisms in 72 per cent of 


~~ 


cases and aerobes in 88 per cent. Both anaerobic and 
aerobic organisms were found in 65 per cent of cases. 


Metronidazole levels - 

Serum metronidazole levels were taken in 26 patients 
-who had received the drug and in 5 controls; 9 of the 
treated patients (35 per cent) had levels of 5-3 umol/l or 
less at a minimum of 90 min after administration. Two 
control patients ‘had reported levels of 1-8 and 
4-1 mol/l. The range in the treated group was «0-6 to: 
82 umol/l. There was no demonstrable correlation be- 
tween serum levels of metronidazole and the incidence 
of infection (Fig. 1) or the length of hospital stay in the 
treated group. 

Follow-up 

Fight patients failed to attend the outpatient depart- 
ment for follow-up examination but replied to a postal 
questionnaire that there had been no discharge from the 
' wound since leaving hospital. One patient in each group 
failed to attend outpatients or to reply to a letter (99 per 
cent follow-up). 


Discussion 

The present study confirms that metronidazole sig- 
nificantly reduces the incidence of wound infection 
occurring 1n hospital after appendicectomy. However, 
when careful follow-up was carried out, the number of 
wound infections occurring after the patient left hos- 
pital was much the same in both groups. In the present 
series 60 per cent of wound infections occurred after 
discharge from hospital which compares with an incid- 
ence of 65 per cent found by Salem et al. (5). 

The severity of infections occurring at home is not 
easy to judge and culture of the wound is difficult to 
obtain. However, it was clear from the patients' his- 
tories that these infections were not always trivial but 
often started with the profuse discharge of pus which 
required the district nurse to attend for several days. If 
those cases of late infection which relied on the patients' 
histories alone are excluded the incidence in the control 
group is reduced, but this does not affect the overall 
results. There were more patients with severe append- 
icitis in the treated group but this does not appear 
to have unduly biased the results. Metronidazole 
seemed most effective in preventing hospital infection in 
severe appendicitis but in several of these cases onset of 
infection was delayed until after the patient went home. 
The follow-up in previous studies has varied between 10 
days (3) and 3—5 weeks (5), but only the latter study has 
indicated the proportion of wound infections occurring 
after the patient has left the hospital. Willis et al. (2) 

'suggested that deep anaerobic infections give rise to 
high fever, but this was not shown th the present study. 
The reduction in the length of stay in the treated group 
was small but significant. 


'Serum metronidazole levels were only estimated in 26 i 


patients in the treatment group but in 2 the level was less 
than 0-6 umol/l. Similar levels were found in 2 patients 
in the study conducted by Rodgers et al. (3) using the 
same assay at 15 and 35 min after insertion of a 
suppository. The time interval was not recorded in our 
cases, but since the levels were taken at the end of 
Operation this must have been at least 90 min after 
administration. Rodgers et al. (3) found serum metroni- 
dazole levels of 5-3 pmol/l or less in 41 per cent of their 
cases at up to 75 min after intrarectal administration. 
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Thirty per cent of patients had levels of 5:3 mol/l or less 
ata minimum of 90 min in the present series. Houghton 
and Templeton (7) have also shown wide variation in 
serum levels after intrarectal administration. 

However, Willis et al. (2) found a minimum preop- 
erative level of 4-7 pmol/l and minimum postoperative 
one of 26 pmol/l: no metronidazole was found in the 
blood of any of their control patients. In the present 
study, however, 2 of 5 control patients had reported 
blood levels greater than some patients who had been 
given metronidazole. À polarographic assay, carried 
out in the same laboratory, was used in all these studies. 
Aithough we failed to demonstrate a correlation be- 
tween wound infection in the.treated group and low 
serum levels, it seems possible that a high level of 
metronidazole from an intravenous infusion at the time 
of wound inoculation might be superior to intrarectal 
administration. Eykyn and Phillips (8) found a range of 
76—241 pmol/l 30 min after intravenous infusion of 
500 mg metronidazole, and Selkon et al. (9) found a 
range of 124-282 pmol/l at 1-14 h after 600 mg 1.v. 
metronidazole. 

What has been left unanswered is the role of aerobic 
organisms in the late wound sepsis seen in patients 
receiving metronidazole. Willis et al. (2) have dismissed 
facultative aerobic infection as superficial and mild but 
prophylactic metronidazole did not completely protect 
against late postoperative septic morbidity in the pres- 
ent study. Ampicillin, whilst principally active against 
aerobic Gram-negative organisms, may also have an 
anaerobic effect as well. In a previous study (10) topical 
ampicillin was found to reduce the incidence of hospital 
wound infection from 16 to 3 per cent, which compares 
closely with the present findings of 13 per cent in the 
control group and 4-6 per cent in patients who received 
metronidazole. Margery et al. (11) and Pollock et al. 
(12 did not find ampicillin as effective but others 

13-16) did. 

A synergy between aerobic and anaerobic organisms 
has been demonstrated by Kelly (17), and it seems 
possible that the low serum levels of metronidazole at 
the time of wound inoculation with intrarectal admin- 
istration may leave enough viable anaerobic organ- 
isms to allow the delayed appearance of a clinical 
infection. There seems to be little doubt that some form 
of prophylaxis is indicated in acute appendicitis but it 1s 
suggested that it would be valuable to compare metroni- 
dazole with an antibiotic active against aerobic as well 


*. 


as anaerobic organisms. 
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Prophylactic use of metronidazole in preventing wound 


sepsis after elective cholecystectomy 
ANDREW K. HALSALL, CHRISTOPHER L. WELSH, JOHN L. CRAVEN, 


DAVID S. HOPTON AND R. NIGEL PEEL* 


SUMMARY l 

The effect of intravenous metronidazole as prophylaxis 
against postoperative wound infection was studied in a 
prospective, randomized, double-blind controlled trial of 
116 patients undergoing elective cholecystectomy. No 
significant difference was fi in the infection rate 
between the treated and the control groups. 


CHOLECYSTECTOMY is now the commonest elective 
gastrointestinal operation in the United Kingdom and it 
is followed by wound infection in 1-21 per cent of cases 
(1-3). It is generally regarded as a clean—contaminated 
operation as bile contains bacteria in about 30 per cent 
of cases (4). Recently many reports have suggested that 
prophylactic administration of antibiotics can reduce 
the incidence of such sepsis (5—10) 

Metronidazole has been used in the treatment of 
protozoal infections for 18 years and is considered a safe 
and effective antimicrobial agent. Recently its use in 
anaerobic sepsis has become established and it has been 
studied as a prophylactic agent following appendicec- 
tomy (11), hysterectomy (12) and colonic surgery (13) 
with overall reductions in postoperative sepsis. More 
serious mixed aerobic and anaerobic infections have 
been treated successfully by metronidazole alone, and 
Eykyn and Phillips (14) suggested that further work be 
carried out to assess its role in mixed bacterial infec- 
tions. In one study of biliary sepsis anaerobics were 
isolated from 20 per cent of bile specimens (9). This fact 
might indicate that metronidazole would be useful in the 
treatment of sepsis associated with biliary surgery. 

When metronidazole became available as a par- 
enteral preparation a study was started to ascertain 
whether its use would reduce wound sepsis following 
biliary surgery. We report here the results of a prospec- 
tive, double-blind trial using intravenous metronidazole 
given during cholecystectomy. 


Patients and methods 

One hundred and sixteen patients undergoing elective chole- 

Calton under the care of two surgeons at York District 
ospita] were admitted to the trial, each having given in- 

formed, written consent. 

Patients were randomly allocated to a treatment or placebo 
group. The treated group were given the first dose of intraven- 
ous metronidazole in 100 ml of normal saline at the commence- 
ment of cholecystectomy. The placebo group were given 100 ml 
of normal saline in identical bottles. Each bottle was identified 
by a code number and the key to the code was kept by the area 
information pharmacist Two further 100-ml infusions were 
given at 8-hourly intervals, from bottles with the same code 
number. 

At operation samples of gallbladder bile and pus were sent to 
the microbiology laboratory immediately. Bacteriological 
swabs in Stuart's transport medium were used when specimens 
were scanty. Wounds were inspected and their state recorded 
by the medical staff. The wounds were allocated to one of two 
categories, healed not infected or infected with discharged pus 
Swabs were sent for bacteriological examination, 1f appro- 


priate. À record was kept of length of stay in hospital and of 
any antibiotic treatment. 


Bacteriology 

Bile was examined microscopically for bacteria using a modi- 
fied Kopeloff Gram stain Aerobic cultures were made on 
Columbia agar (Oxoid) containing 7 per cent horse blood and 
MacConkey’s agar and were incubated in air for 18 h at 37 °C. 
Individual colonies were identified according to the methods of 
Cowan and Steel (15). 

Anaerobic cultures were made on pre-reduced Columbia 
blood agar containing 0-04 per cent cysteine hydrochloride, 
also on a similar medium with the addition of 0-75 g 
kanamycin per litre and in Robertson's cooked meat medium 
which was subcultured after incubation for 18 h at 37 °C The 
anaerobic plate cultures were incubated for 48 h at 37 °C in a 
modified MacIntosh and Fildes anaerobic jar using GasPaks to 
generate hydrogen and carbon dioxide. Identification of 
anaerobic bacteria was based on colonial characteristics, anti- 
biogramme (16), biochemical tests 1ncluding the API 20A 

tem and gas-liquid chromatography of the products of 
ucose metabolism (17). All isolated bacteria were tested for 
antimicrobial sensitivity to appropriate agents. 


Results 
A total of 116 patients was entered into the study and all 
were available for assessment. Fifty-seven received 
metronidazole and 59 the placebo. The mean age, sex 
and incidence of risk factors (18) are illustrated in Table 
I. The risk factors were balanced in the two groups. 
Bile was cultured from 110 patients and bacteria were 
isolated from 25 (22-7 per cent) speciméns and seen on 
Gram-stained films of bile in a further 5, so that bacteria 
were present in 27 per cent of cultures, of which 2 
contained more than one organism. Of the 27 organisms 
isolated and listed 1n Table IT only 2 were sensitive to 
metronidazole. These were Bacteroides melaninogenicus 
and Campylobacter jejuni (19) which is usually resistant 
to metronidazole. Both were also sensitive to penicillin, 
erythromycin, tetracycline, cefoxitin and chloram- 
phenicol. Seven strains were either Bacillus spp., 


Table I: MEAN AGE, SEX AND INCIDENCE OF 
RISK FACTORS FOR METRONIDAZOLE AND 
PLACEBO GROUPS 


Metronidazole Placebo 
Patients 57 59 
Mean age 32 50 
Male/female p 11/48 
>70 yr 8 in 5 (8%) 
Organism cultured 11 (1994 14 (23%) 

rom bile 

Choledochotomy 5 (9%) 9 (15%) 
Other procedures 3 M I tS 1%) 
Wound sepsis 4 (7% 3 (5%) 


* York District Hospital. 
Correspondence to. J L Craven, York District Hospital, 
Wigginton Road, York YO3 7HE. 
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Table II: ORGANISMS CULTURED FROM BILE OF 
PATIENTS IN TRIAL 


Streptococcus faecalis 

ee aureus 

Staphylococcus epidermidis i 
Mi ; 
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Staphylococcus epidermidis or micrococci and may be 
considered as contaminants. 

Four patients (7 per cent) in the treated group and 3 
patients (5 per cent) in the placebo group developed 
wound sepsis. The difference was not statistically signifi- 

cant (y? = 0-18; P = >0-10). 


Discussion 
Thé prophylactic use of antibiotics to reduce post- 
operative wound sepsis has been frequently advocated 
and many 2 s attest to its value-(20). For benefits to 
be claimed, tollowing the use of antibiotics in this way, 
resupposes a sufficiently uent incidence of wound 
Infection to: to warrant the use of antimicrobial agents that 
are not free from serious aid occasionally fatal side 
effects (21, 22). 

Our study has demonstrated a'low wound infection 
rate following elective cholecystectomy and that this 
` was not influenced by the prophylactic administration 
of metronidazole. 

It has been suggested that several risk factors (18) 

predispose to sepsis following biliary surgery—aged 
patients (70 years), contaminated bile, choledocho- 
tomy, a recent attack of biliary pain or acute cholecyst- 
itis or an appendicectomy carried out at the time of 
cholecystectomy (23). In our series there were few 
ees older than 70 years (8 per cent), only 27 per cent 

d contaminated bile and the common bile duct was 
explored in 15 per cent of cases. This low rate of risk 
factors may explain the low rate of sepsis in the control 


P Of the contaminated bile E only 2 were 
contaminated by anaerobes these were sensitive to 
penicillin as well as metronidazole. Therefore, it is not 
surprising that metronidazole, a specific anaerobic 
agent, did not influence the wound infection rate. 

In our view prophylaxis is not indicated when the 


infection rate is as low as 5 per cent. The postoperative 


sepsis which did occur was easily managed and did not 
endanger the patient. We consider it unnecessary to use 
antibiotics in this way except when it is established that a 
wound infection problem exists or that there is a high 
incidence of risk factors known to increase it. In these 
cases metronidazole would not be an appropriate agent. 


Acknowledgements 

We-wish to thank Mr S. Benn, Area Information Pharmacist, 
for invaluable help in connection with the study, Mrs H. M. 
Marchant for technical assistance with the bacteriology, Dr M. 
B. Skirrow of Worcester for work on the campylobacter, and 
Miss E. pci Breen who kindly typed the 


~ 


manuscripts We are grateful to May & Baker Ltd who 
john Co the metronidazole and placebo infusions and to Dr 
ohn Colher for his support. 


References 

|l. PUBLIC HEALTH LABORATORY SERVICE: Incidence of surgical 
bad sepsis in. England and Wales. Lancet 1960; 2° 

2. CUNHA B. A., PYRTEK L. J. and QUINTILIANI R.: Prophylactic 
antibiotics in cholecystectomy. Lancet 1977; 1: 207. 

3. EVAN C. and POLLOCK A. V. The reduction 1n surgical 
wound infection by d rdc as parenteral cephaloridine. 

Br. J. Surg. 1973; 

FOGAN-SMITH W. R.: Antibiotics and surgery. Br. J. Hosp. 

Med. 1978; 14: 529—490. 

- STRACHANC. J. L., BLACK J., POWIS S. J. A. et al.: Prophylactic 
use of cephazolin wound sepsis after cholecystec- 
tomy. Br. Med. J. 1977; 1: 1254—6. 

6. MORAN C., MCNAUGHT W. and MCCARDLE C. S." Prophylactic 
co-trimoxazole in biliary surgery. Br. Med. J. 1978; 2: 
462-4, 

7. KEIGHLEY M. R B., BADDELEY R. M. and BURDON D. W.: A 
controlled trial of parenteral prophylactic gentamicin 
therapy in biliary surgery. Br. J. Surg. 1975; 62: 275-9. 

8. BEVAN P. G. and WILLIAMS J. D.: Rifamide in acute 
oa and biliary surgery. Br. Med. J. 1971; 3: 


wf 


9. STONE H H., HOOPER C A., KOLB L. D. et al: Antibiotic 
prophylaxis i in gastric, and colonic surgery. Ann. 
Surg. 1976; 184: 443— lI 

10. CHETLIN 8. H. and ELLIOT erative antibiotics in 
biliary surgery. Arch. Sune. 1973; 107: 319-23. 

il. WILLIS A. T., FERGUSON I. R., JONES P. H. et al. 
Metronidazole in the prevention and treatment of bacter- 
Du j eLan aa acacia Br Med. J.1976;1: 

12. WILLIS A. T., BULLEN E. L., FERGUSON I. R. et al. (Study 
Group): Metronidazole in the prevention and treatment of 
bacteroides infections in gynaecological patients Lancet 
1974; 2: 1540-3 

13. GOLDRING J., SCOTT A., MCNAUGHT W. et al.: abba pago 
antimicrobial agents in elective colonic surgery. t 
1975; 2. 997-9. 

14, EYEYN $. J. and PHILLIPS L: Metronidazole and anaerobic 
sepsis. Br. Med. J. 1976; Z 1418-21. 

15. COWAN $. T. and STEEL K. J.: Manual for the Identification of 
Medical Bacteria, 2nd ed. Cambridge; bridge 
University Press, 1974. j 

16. SUTTER V. L. and FINBGOLD |S. M.: AnBblotic dis aud 
ceptibility tests for rapid presumptive identification of 
S uo penu anaerobic bacilli. Appl. Microbiol. 1971; 

17. HOLDEMAN L, Y., CATO E. P. and MOORE E. C.: Virginia 
Polytechnic Institute Anaerobic Laboratory Manual, 4th 
ed. Blacksburg VPI, 1977. . 

18. EY M. R. B.: Multivariate analysis of clinical and 

ve findings associated with biliary sepsis. Br. J. 
urg. 1976: 63: 528-31. 

19. DARLING W. M. , PEEL R. N. and SKIRROW M. B, et al.: 
esses Pus cholecystitis. Lancet 1979; 1: 1302. 

20. BERGER S. A. and NAGAR H.: Prophylactic antibiotics in 
AET procedure. Surg. Gynecol Obstet. 1978; 146: 


21. PRICE D. J. E. and SLEIGH J. C.: Control of infection due to 
Klebsiella aerogenes i a neurosur unit by withdrawal 
of all antibiotics. Lancet 1970; 2: pem 318. 

22. SPRUILL F. G., MINETT C. J. and SUTNE Q.: Two surgical 
deaths associated with cephalothin. YAMA 1974; 229: 440. 

23. POLLOCK A. V. and EVANS M.: Wound sepsis after chole- 
Pact ae of incidental appendicectomy. Br. Med. 


Paper accepted 7 is 1980. 


INJECTABLE 


} 


Prescribing informatio: 


Presentatio 


A 


cefuroxime sodium 


"^ A BROADER 
«* Qo" SO SPECTRUM 
mt o THAN MOST 

E ANTIBIOTICS 


In hospital practice Zinacef has been found 
to be particularly appropriate in the 
treatment of serious acute infections. 
Zinacef has high resistance to beta- 
lactamase enzymes, high intrinsic 
bactericidal activity and, in a recent trial in 
eighty-six patients with purulent chest 
infections, was shown to be clinically 
superior to ampicillin. ? 

Zinacef has shown a low incidence of side 
effects, is well tolerated and has a wide 
margin of safety. 


Recommended p 


ZINACEF — A MAJOR ADVANCE a 
IN FIRST-LINE ANTIBIOTIC THERAPY Glaxo 


1. Pines, A., Raafat, H. and Mullinger, B. M. 
(Details on file) 





‘Nolvadex’ improves 


the quality of life for your 
breast cancer patients. 


® [na recent review of 19 major clinical trials , the overall | Simple oral dosage promotes treatment at home and the 
objective response rate to ‘Nolvadex’ was 3296. return to a relatively normal domestic pattern. 


@ Fewer and less serious side effects than those found with 1. Cancer Treatment Reviews (1978) 5, 131 


existing hormonal or cytoxic therapy make ‘Nolvadex’ a é " 

more acceptable treatment for the patient. Nol vadex 
Tamoxifen 

Kinder to the life it may prolong 


ae 





m (9| i 


ptm 


Imperial Chemical Industries Limited, Pharmaceuticals Division, Alderley House, Alderley Park, Macclesfield, Cheshire. T. 7 T 
‘Nolvadex’ is a trade mark for tamoxifen. Further information is available upon request. AM CA “A 


Br. J. Surg. Vol. 67: August 1980 





Br. J. Surg. Vol. 67 (1980) 553 Printed in Great Britain 


Removal of metronidazole by haemodialysis 


ROGER GABRIEL, C. M. 
R. TEMPLETON AND P. S. THORNE* 


SUMMARY 

The removal of the anti-anaerobic antibiotic metroni- 
dazole has been studied in oliguric patients. The drug and 
its principal metabolite are rapidly removed by haemo- 
dialysis so that the plasma concentration quickly falls 
below the therapeutic range. Hence a further dose of 
metronidazole would be needed after dialysis to restore 
an adequate plasma concentration. 


METRONIDAZOLE is widely used to treat patients with 
presumed or proved anaerobic infections. In such 
infections endotoxaemic renal failure is a possible 
complication. Because metronidazole and its meta- 
bolites are excreted into the urine (1) unduly high 
plasma concentrations could occur in an oliguric 
patient. We have studied the removal by haemodialysis 
of metronidazole and two of its principal metabolites: 
1 -(2-hydroxyethyl)-2-hydroxymethyl-5-nitroimidazole 
(metabolite I) and 2-methyl-5-nitroimidazole-] -acetic 
acid (metabolite II) in patients with no appreciable renal 
function. 


Patients and methods 

Ten Caucasian adults (6 men) were included in the study after 
giving informed consent. The protocol was approved by the 
hospital ethics committee. Each patient was undergoing 
haemodialysis twice weekly. Metronidazole (500 mg) in 100 ml 
buffered aqueous solution was administered by infusion pump 
into a peripheral vein over a period of 20 min 2-2-5 h before 
the beginning of haemodialysis. The drug was infused at 0740 h 
in 8 patients and the early afternoon in 2. All patients received 
metronidazole from the same batch. As far as possible each 
dialysis was standardized by using the same machine, the same 
blood pump at a constant setting, a dialysate flow of 
500 ml/min and fresh hollow fibre dialysers of surface area of 
1-3 m? from the same batch for each patient. The negative 
pressure was adjusted to remove minimal fluid during the 8-h 
dialysis. The patients were weighed before and at the end of the 
study. Venous blood was taken at the beginning of dialysis and 
at 4 and 8 h. The plasma was separated immediately and frozen 
at —17 °C. Metronidazole and its metabolites were measured 
by a specific sensitive high-pressure liquid chromatographic 
method which detects concentrations of 20— 50 ng/ml (2). Urea 
and creatinine were measured by standard autoanalyser 
techniques. 


Results 

The results are shown in Table I. The mean weight loss 
of the patients during the dialysis was 0-76 kg. 
Metabolite II was not detected in the plasma of any 
patient: it is highly water-soluble (1). 


Discussion 

The assay used in this study was a chemical one. 
Metronidazole may also be measured by microbiolog- 
ical assay which relates directly to plasma antibacterial 
activity. Such an assay will measure the bactericidal 
activity of metronidazole and metabolite I together 
whereas our assay measured the two chemicals sep- 
arately. Microbiological assay of metronidazole alone 
correlates well with the chemical assay (3). The same 
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Table E PLASMA CONCENTRATIONS OF 
METRONIDAZOLE, METABOLITE i, UREA AND 
CREATININE 


Hours of dialysis 


0 4 8 

Venous 546 +290 — 0-0 33 p 4-0-2 

metronidazole 

(ng/ml) "e 
Venous 1:59 -0-9 (554017 026-401 

metabolite I 

(pg/ml) | . "Oe 
Venous urea 26.0 4067 2-05 DELL 

(mmol/l) 
Venous 1011-1356 — 173-41 103 4+ 52 

creatinine 

(umol/l) 


Concentrations given as mean tI s.d. (6 = I0} 


authors showed that metabolite I has up to 30 per cent 
of the bactericidal activity of metronidazole. Hence 
microbiological assay of metronidazole in the plasma of 
a patient could produce a result up to 30 per cent greater 
than a chemical estimation. The apparent increase in 
activity would depend upon the time of sampling in 
relation to dosing and the rate of generation of meta- 
bolite I. 

From the study reported here three points are worthy 
of note. First, the mean peak plasma metronidazole 
concentration before dialysis is similar to that found in 
normal subjects (1). Secondly, metronidazole and meta- 
bolite I are rapidly removed by haemodialysis. Since the 
minimum inhibitory concentration for most susceptible 
anaerobic organisms is 6:2 ug/ml or less (4) the plasma 
concentration of metronidazole may be subtherapeutic 
within 2h of beginning haemodialysis (Table f. 
Thirdly, a further dose of metronidazole is necessary 
following haemodialysis to regain therapeutic levels. 
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A trial of suction drainage in inguinal hernia repair 
J. BEACON, R. W. HOILE AND HAROLD ELLIS* 


SUMMARY 

A prospective randomized trial was conducted on 301 
adult males undergoing inguinal herniorrhaphy to assess 
the value of postoperative suction drainage. Hernias were 
classified into ‘complicated’ and ‘simple’. In the ‘com- 
plicated’ group suction drainage for 24h significantly 
reduced the incidence of wound haematoma, seroma or 
infection from 48-7 per cent to 17-6 per cent (P <0-01), 
there was also a noticeable effect on the postoperative 
morbidity in the 'simple' hernias, although this just failed 
to achieve significance (4-5 per cent in the suction group 
compared with 9-8 per cent in the controls). It is concluded 
that suction drainage should be employed postoperatively 
following repair of hernias where dissection may be 
difficult or where other complicating factors are present. 


IN 1887 Bassini advised that after closing the aponeuro- 
sis of the external oblique the surgeon should 'place a 
tube drain and bring it out of the upper angle of the 
wound’ (1). He later modified this and advised the use of 
drainage only in longstanding and very large hernias 
where dissection and isolation of the hernial sac could 
only be accomplished with great difficulty (2). 

There is a general feeling today that suction after 
difficult or complicated hernia repair is of value but we 
have been unable to find reports of formal trials to verify 
or refute this clinical practice. 


Patients and methods 

All men undergoing hernia repair on the surgical unit were 
studied over a period of 24 months. All inguinal hernias were 
included. The presence of one or more of the following was 
noted: an inguino-scrotal hernia, the use of a truss for more 
than 6 months, the presence of a recurrent hernia, large defects 
containing colon or bladder, cysts or lipomas of the spermatic 
cord and the use of anticoagulants perioperatively. The 
presence of one or more of these factors allowed us to classify 
the hernia as ‘complicated’ and all other hernias restricted to 
the groin were designated ‘simple’. The repairs were carried 
out by all grades of surgical staff working on the unit. 


Method 

The skin was prepared with povidone-iodine solution and a 
self-adhesive occlusive drape augmented the normal towelling. 
Local or general anaesthesia was employed, and a standardized 
nylon darn technique performed. Randomized numbers were 
used to allocate patients into two groups, those receiving 
suction and controls. Before closure of the exernal oblique 
aponeurosis the surgeon was informed of the group into which 
the patient was allocated. In the event of a suction drain being 
required, a Redivac tube was inserted over the nylon darn 
repair and brought out through the lateral end of the incision 
by a skin stab. The aponeurosis and subcutaneous layers were 
closed with chromic catgut and skin closure was performed 
with subcuticular Dexon and Steristrips. A light gauze dressing 
was applied and secured with adhesive dressings. The suction 
drain was removed after 24 h and the volume of drainage 
recorded. The wound was assessed daily during the postopera- 
tive hospital stay and particular note was taken of the presence 
ot complications such as wound or scrotal haematoma, seroma 
or wound infection. One month later the wound was assessed 
by an observer who did not know the method of treatment. The 
presence of late infection or of any complications was sought 
and recorded. | 


Table I: RESULTS 


Postoperative ‘Complicated’ ‘Simple’ 
outcome SD C SD C 
Uneventfu: 42 20 85 110 
Wound haematoma, 9 19 4 12 
seroma er (7699) (48799) (45%) (9-899) 
infection 
Total 5I 39 89 122 


SD, Suction drainage; C, control. 


Results ( Table I) 

Of the 30! hernia repairs in the series 90 were classified 
as complicated and 211 as simple. Twenty-eight (31 per 
cent) of those with complicated hernias and 16 of those 
with simple hernias (7-6 per cent) developed a post- 
operative wound or scrotal haematoma, seroma or 
wound infection, a highly significant difference 
(z = 5:28, P < 0-001). In the ‘complicated’ hernia group 
5] underwent suction drainage and 39 acted as controls. 
There were 9 wound complications in the suction group 
(17:6 per cent) compared with 19 in the controls (48-7 
per cent). This is a statistically significant difference 
(z = 3:16, P «0:01). In contrast, there were 4 wound 
complications in the 89 ‘simple’ hernias treated with 
suction (4:5 per cent) compared with 12 complications 
in the 122 controls (9:8 per cent), just failing to show any 
beneficial effect of suction (z = 1:45, P>0-05). The 
amount of fluid obtained in the suction bottle over 24 h 
ranged from 5 to 100 ml, with a mean of 50 ml. 


Discussion 
Our comp ication rates appear higher than those quoted 
in other series, which range from | to 9 per cent (3, 4) but 
these reports did not differentiate between hernias of 
differing complexity. We were very critical in our 
approach to the postoperative assessment of these 
wounds and some of the haematomas might have 
escaped comment under normal clinical circumstances. 
For the uncomplicated hernia there possibly is a 
marginal benefit (in terms of the reduction of post- 
operative wound problems) in using suction drainage, 
although this does not reach statistical significance. 
However, in those cases with complicating factors, such 
as inguino-scrotal hernias, large defects, the prolonged 
use of a truss prior to surgery and the prophylactic use 
of heparin. there is a significant advantage in the use of a 
suction drain for 24 h postoperatively. In this series the 
wound complication rate in these large hernias was 
reduced from 48:7 to 17-6 per cent. Thus we would 
advocate the use of suction drainage in large com- 
plicated hernias. 
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Ultrasound in the diagnosis of two unusual tuberculous 


abscesses 


RODNEY H. TAYLOR AND MARTIN W. MCNICOL* 


SUMMARY 

A case report of a patient with two extraperitoneal 
tuberculous abscesses in the abdominal wall diagnosed by 
ultrasound is presented. 


ABDOMINAL manifestations of tuberculosis are uncom- 
mon in the United Kingdom. The gut (1,2) and 
peritoneum (3) are most often affected. This case was 
unusual in presentation and in the nature of the lesions. 


Case report 

A 27-year-old Kenyan Asian man had a normal chest X-ray in 
1972. In 1977 X-ray examination showed an enlarged right 
paratracheal node. He was clinically normal but had a strongly 
positive Heaf test (+ + +). He was treated for 9 months with 
rifampicin and isoniazid and for an initial 3 months with 
ethambutol. The node regressed and his chest X-ray returned 
to normal. 

In 1979 he was referred with symptoms of left lower chest 
pain of 2 months' duration. There was a mass in the left upper 
quadrant of the abdomen which was thought to be within the 
rectus sheath. X-ray examination showed elevation of the right 
diaphragm. 

Two weeks later he had continuous discomfort and the mass 
was larger, smooth, rather mobile and about 10 cm in dia- 
meter. Some fullness was also felt in the right upper abdomen. 
He was admitted for investigation. 

Radiographs of the abdomen showed extrinsic compression 
of the proximal transverse colon and the lesser curve of the 
stomach suggestive of a mass in both lobes of the liver and 
splenomegaly. Ultrasound examination on a static B mode 
grey scale scanner disclosed two large fluid-containing lesions 
with ultrasonic features of abscesses (4) They were sym- 
metrical and anterior in the upper abdomen (Fig. 1). There was 
a thin boundary between the two. The spleen was displaced 
posteriorly and the liver was distorted. The patient's haemo- 
globin was 13 g/dl, leucocytes 6:6 x 10?/1 (normal differential), 
erythrocyte sedimentation rate 33 mm in | hand liver function 
tests were normal. 

At laparotomy both cystic swellings were found to be 
extraperitoneal, lying between the posterior rectus sheath and 
the parietal peritoneum, displacing the liver and spleen respect- 
ively. The left cyst was drained and dissected away. Over | | of 
pus was aspirated from the right cyst which was not excised. No 
obvious connections between the cysts and any other structure 
could be demonstrated. 

On histopathological examination the cyst removed had 
fibrous walls lined with inflamed granulation tissue. 
Granulomas containing giant cells were present, though no 
acid-fast bacilli were seen. Culture of the aspirated fluid grew 
Mycobacterium tuberculosis which was sensitive to isoniazid, 
ethambutol and rifampicin. The patient was started on these 
drugs after operation and has since made an uneventful 
recovery. 


Discussion 
These abscesses probably arose from an extra- 
abdominal site. A bony focus is the most likely, possibly 
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Fig. 1. Transverse ultrasound image of extraperitoneal 
abdominal tuberculous abscesses (A, abscess; L, liver; S, 
spleen; K, left kidney; Sp, spine; Ao, aorta; IVC, inferior 
vena cava; Rt, right; Lt, left). 


a rib. The lack of symptoms, other than the discomfort 
from the swelling, suggests that there was no major 
involvement of any other important structure. The 
appearance of tuberculosis despite previously adequate 
treatment is surprising. 

Ultrasound imaging greatly assisted the management 
of this case. It enabled the lesions to be identified and 
measured and their probable location deduced prior to 
surgery. 
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The annual mortality in England and Wales is over 2500! 















Current opinion suggests that a combination of chemotherapy with either 
surgery or radiotherapy offers most promise for advance.” 


“The major advances in chemotherapy over the past year 
have centred around the further definition of the value 
of cisplatin in head and neck squamous cancer. . . ^ 

Neoplatin* (cisplatin) has achieved significant tumour regression 
in head and neck tumours, both as a single agent and 
in combination with other drugs. i 
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Mead iier Division of Bristol-Myers Co. Ltd., 
Station Road, Langley, Slough, Berks. SL3 6EB. Tel: (0753) 44266. 
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Usefulness of transhepatic portal catheterization in the 


treatment of insulinomas 


SERGIO PEDRAZZOLI, GIAMPIERO FELTRIN, GIUSEPPE DODI, DIEGO MIOTTO, 
CLAUDIO PASQUALI AND PIER G. CEVESE* 


SUMMARY 

Twenty-four per cent of B-cell tumours require more than 
one operation to control the hypoglycaemic syndrome. 
Almost all of them are small insulinomas undetectable by 
palpation of the pancreas. Arteriography is too insensitive 
to detect non-palpable tumours. Transhepatic catheteriz- 
ation of the splenic and portal veins (T PC) can detect the 
position at which there is an abrupt increase in insulin level 
indicating the site of the tumour. Routine use of TPC 
allowed us to locate all 9 insulinomas in which this 
technique was employed, whereas of 15 patients not 
studied by TPC only 12 tumours were located at first 
operalion, 2 of which were found by blind resection of the 
tail of the pancreas. We believe that routine application of 
TPC to ail cases of suspected insulinoma would reduce the 
incidence of surgical failures, unsuccessful blind resec- 
tions and lengthy trials of medical therapy before 
laparotomy. 


Table I: DETAILS OF 24 PATIENTS WITH AN INSULINOMA 


by pese ares portal catheterization (TPC) have been 
reported (4—10). 

In this paper we present the results of using TPC and 
its influence on the surgical treatment of 9 patients 
compared with 15 previous cases in which the technique 
was not used. 


Patients and methods 
A catheter needle assembly was inserted under local anaes- 
thesia through the liver into the portal vein (4) and the catheter 
alone guided by tip-deflecting wires to sample in the splenic 
vein, superior mesenteric vein and veins draining the head, 
body and tail of the pancreas. Simultaneously, blood samples 
were taken from a peripheral vein. Plasma insulin concentra- 
tions were measured before operation by insulin RIA 
Twenty-four patients with insulinomas diagnosed by sup- 
pression tests were referred for operation by the Department of 
Medicine of the University of Padua. Twenty-three patients 
underwent coeliac and superior mesenteric arteriography. 


2 Location as indicated by Treatment 
Case Age Site of ES iii ini 
no.. (yr Sex tumour AG TPC Surg. Date Type Results 
1 30 F NF — — NF 17.2.66 EXPO: Unchanged 
38 Body Neg. — Body 28.2.74 D Cured 
2 60 M Tail Neg. — Tail 16.2.67 DP Cured 
3 42 F Head Head —  . Head 29.1.68 Enucl Cured 
4 29 F Tail Neg. — NF 29.12.68 DP ured 
5 52 F Tail (M) Tai — ^ Tail 9.1.71 EY d Died (1 yr) 
^6 31 F Tail Neg. — NF 9.1.71 D ured 
7 28 F NF Neg. — NF 20.4.71 DP Unchanged 
8 66 F Tal Neg. — Tai 18.8.72 DP ured 
9 45 F Tail (M) — — Tail 9.3.73 Explor. Died (1 yr) 
10 37 F Head Tail — . Head 27.3.74 Enucl. 
I1 31 M Tail Neg. — Tail 8.4.74 DP ured 
12 49 F Body (M) Neg. — Body 6 5.74 DP Died (3 d) 
13 22 M Tail Neg. Tail Tail 2.12.76 | DP ured 
14 27 F NF Neg. — NF 21.1.77 DP Unchanged 
15 63 M Uncinate 'Neg. Uncinate 17.3.77 Enucl Died (11 d) 
TOCeSS proces 
16 51 F Body Ne Body y 1.6.77 DP Cured 
17 58 M Head T — Head 17.6.77 Enucl Cured 
18 51 F Head Head Head NF 19.9.77 Cured 
19 39 M Head Neg. Head Head 27.2.78 Enucl Cured 
20 62 F Tail Neg. Tail Tail 29.3.78; | DP Cured 
21 56 M Head Head Neg. Head 23.11.78 — Enucl Cured 
22 40 M Head (M) Tail Heady Head 4.1.79 DCP Cured 
23 45 F Body Neg. Body Body 15.1.79 Enucl. Cured 
24 55 M ‘Tail Neg. Tail Tail 26.6.79 DP Cured 


AG, Angiography, Surg., surgery; NF, not found; —, not performed; DP, distal pancreatectomy; DCP, pancreatico- 
duodenectomy; M, malignant; Explor., exploration; Enucl., enucleation. . 


SURGERY is considered to be the treatment of choice of 


insulinomas (1, 2). Nevertheless, in only 806 out of 1067 


reported patients was the tumour located at the first 
operation and 261 patients underwent one or more 
further operations. In 71 cases the hypoglycaemic 
syndrome was not cured by surgery (3). . 

Few preoperative studies of location of insulinomas 


Nine patients underwent TPC whether arteriography had been 
positive or not. In Cases 14, 15 and 17 the portal tree could not 
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be entered. Since the failure was due to inadequate experience, 
we believe that these cases should not be included in the TPC 


group 


Results 
The details of the 24 patients with insulinomas are 
summarized in Table I. 

Eighteen tumours were benign and 4 malignant. In 2 
patients (Cases 7 and 14) no tumour could be found. 
Arteriography correctly demonstrated 4 insulinomas 
(Cases 3, 5, 18 and 21); in 3 others the test gave a false 


location (Cases 10, 17 and 22) and 12 insulinomas of 


larger diameter than 5 mm and 2 smaller than 5 mm 
were not shown. Furthermore, arteriography was 
negative in Cases 7 and 14 in which the tumour 
remained undetected even after pancreatic blind resec- 
tion. Fig. 1 shows insulin levels (U/ml) found in the 

rtal tree of 9 patients by means of TPC. An abrupt 
increase in the concentration of insulin was found in the 


P.B. 41-7--249 (N 6) 


om 





Patient 19 
P.B. 176:2: E257 (N11) 
P.L. Head 





Fig. 1 





Patient 18 
P.B. 28-2--4-4 (N13) 
P.L. Head 
splenic vein of Cases 13, 20 and 24 in whom arterio- 
graphy was negative but at operation an insulinoma 
was removed from the pancreatic tail. 

An abrupt increase in insulin levels was also observed 
in the posterior superior pancreaticoduodenal vein of 
Cases 18, 19 and 22; in the main portal vein of Cases 18 
and 19 and in the pancreatic branches of the gastrocolic 
trunk of Case 22. In Case 21 there was no indication of 
the site of the adenoma. 

Arteriography suggested a tumour of the head of the 
pancreas in Cases 18 and 21 and in the tail of the 
pancreas of Case 22, but it was negative in Case 19. 

At laparotomy an insulinoma of the head of the 
pancreas was felt in Cases 19, 21 and 22, whilst in Case 
18 the tumour could not be felt: a pancreaticoduodenec- 
tomy was performed following the TPC data which were 
in agreement with arteriography. A I-cm diameter 
insulinoma was found between the common bile and 
pancreatic ducts. 
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Fig. 1. Plasma insulin levels in each patient with an insulinoma. *, site of the tumour, P, portal vein, S, splenic vein, SM, 


superior mesenteric vein, IM, inferior mesenteric vein; GCT, 
duodenal vein; PSPD, posterior superior pancreaticoduoden 
gastroepiploic vein, CP, corpoca 


High insulin levels at the origin of the main portal 
vein were found in Cases 16 and 23. In both cases 
arteriography was negative, but an insulinoma was 
located and removed from the body of the pancreas. 

Table IT shows the results of the operation related to 
the preoperative studies. In 15 patients studied by 
arteriography alone the tumour was found at the first 
operation in 10 cases. It was removed by blind resection 
of the tail in 2 and was left unresected in 3. In one case in 
the latter group the insulinoma was resected 8 years 
later. There were 2 operative deaths among the 15 cases 
„at first operation and the patient who had two opera- 
tions also died. All deaths were due to acute pancreatitis. 
Two patients are receiving medical treatment for per- 
sisting hypoglycaemia 2 and 8 years after blind resection 
of the pancreatic tail. Two patients with beta cell 
carcinomas that metastasized to the liver and to the 
regional nodes died 1 year after laparotomy in spite of 
treatment with streptozotocin. 

In operations guided by TPC the tumour was pal 
able in 8 of 9 cases during the first operation and the 
tumour was located in all cases. In Case 18 a pan- 
creaticoduodenectomy was performed on the basis of 
the TPC data alone. In patients studied by TPC 
operative mortality was nil. All patients recovered from 
the yeaa syndrome and are well after 6-36 
months. 


pancreatic veins, J, jejunal veins; DP, dorsal pancreatic vein, 
PB, peripheral blood (x +s e.mean); PL, preoperative location. 


trocolic trunk; ASPD, anterior superior pancreatico- 


vein; RG, right gastric vein; LG, left gastric vein, GE, 


C, middle colic vein, 


TABLE II: RESULTS OF FIRST OPERATIVE 
TREATMENT OF INSULINOMAS WITH RELATION 
TO PREOPERATIVE STUDIES 


Arterio- Arterio- 
Tumour graphy only graphy+TPC 
Felt and resected 10 8 
Blindly resected 2 p 
Not felt or resected 3 0 
Total 15 9 


* Resection guided by TPC. 


Discussion 
In 24 per cent of patients an insulinoma cannot be found 
at operation and in these cases success can be achieved 
by blind resection of the pancreas in 25 per cent (11) to 
34 per cent (3). Operative mortality is much higher (18 
per cent) in patients with occult tumour than 1n those in 
whom the tumour is felt during the operation (6-7 per 
cent). Progressive left-to-right resection guided by 
immediate pathological examination (3) results in an 
almost total pancreatectomy, the occult tumours 
usually being in the head of the pancreas (9). 

In order to overcome these problems various pro- 
cedures have been proposed. If the hypoglycaemic 
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Table I: REVIEW OF REPORTED TRANSHEPATIC PORTAL CATHETERIZATIONS (TPC) 





Tocalized calized 
Authors Total cases locah ; Not localized localized 
Ingemansson et al > 5 0 0 
Passariello et al oO 5 3 I l 
Turner et al. (6) 2 2 0 0 
Millan et al. (8) I ] 0 0 
Le Quesne et al. (9) 3 2 1 0 
Mitty et al. (10) 2 2 0 0 
Present series 9 8 l 0 
Total 27 23 3 l 
insulinoma authors (4, 5, 7, 8, 10) performed TPC in all their 
patients, whereas failure of a first laparotomy and a 
negative arteriogram were the indications used by 
Transhepatic portal Turner (6) to recommend TPC. Failure of laparotomy 
vein studies and en therapy were indicators for Le Quesne (9) 
or : 
We believe that TPC has less risk than unsuccessful 
at EE rd laparotomy. In the 9 cases reported here and in 15 other 
gastrointestinal endocrine tumours studied by TPC no 
complications arose. After the initial failures there were 
Laparotomy . Diazoxide therapy no further ones in the following 22 procedures. In the 
investigations rted by Burc (13) there was a 
success rate of 96 per cent; complications occurred in 2 
Satisfactory control Unsatisfactory control per cent, none of these was lethal. 


INN 


No tumour Tumour found No tumour 

found and removed found 
Continued Distal 
diazoxide therapy pancreatectomy 


- Fig. 2. Scheme for the management of patients with an 


‘insulinoma. 


syndrome can be controlled by diazoxide and a neo- 
psi is not found it is advisable (11) not to perform a 

lind pancreatectomy but rather to plan another lapa- 
rotomy when further growth may have made the 
tumour a t. Unfortunately, a relationship be- 
tween length of the clinical history and size of the 
tumour appears unreliable from a review of 542 cases of 
insulinomas. Furthermore, in only 35 per cent of 168 
patients undergoing a second tion for an occult 
tumour was the tumour identified at a subsequent 
operation (3). 

Preoperative localization of insulinomas can: be 
achieved with arteriography. This test has been positive 
in 65-9 per cent of 170 cases (3). Reports have appeared 
in which arteriography correctly identified an insulin- 
oma in 38—86 per cent of patients (2). In 2 cases 
Harrison 2 was able to detect by arterio aphy 
tumours which were not palpable, but we can end no 
evidence from the literature that this is a frequent 
occurrence. 

In our experience arteriography was not valuable in 5 
out of 6 patients in which the tumour could not be felt at 
peanon Furthermore, arteriography located only 4 
of 18 tumours which were later detected at operation 
without undue difficulty and 3 were located at the wron 
site. We believe that arteriography does not assist wi 
ee most difficult cases in which the tumour cannot be 
elt. 

`- TPC has now been used in 27 reported cases (Table 
III) 9 of which are presented in this report. Most 


The results of surgical treatment of insulinomas 
appear to be better in 9 patients who underwent TPC 
compared with the previous 15 who did not. À statist- 
ically significant difference between the two groups is 
obviously undetectable due to the small number of cases 
involved. Often a temporary improvement of the ypo . 
glycaemic syndrome 1s observed in patients in whom 
the tumour is not resected, but none of our 9 patients 
had a recurrent syndrome within 6—36 months after 


ery. 

A scheme of management based on preoperative 
catheterization of the portal venous system designed to 
reduce to the minimum the need to perform blind 
resection and explorative laparotomy is set out in Fig. 2. 
Similar schemes were previously proposed by Turner (6) 
and Le Quesne (9). 

Reviewing the 27 cases of TPC in the literature only 4 
failures are found: the tumour was erroneously located 
in one; in another insulin could not be measured because 
of anti-insulin circulating antibodies (7); in the other 2 
cases differences in serum insulin levels were insufficient 
to indicate the site of the adenoma (Le Quesne's Case 23 
(9) and our Case 21). 

Multiple adenomas, islet cell h lasia or ex- 
trapancreatic insulinomas were not found in our cases. 
Two correct localizations of islet cell hyperplasia have 
been reported (5). 
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Fibrinogen in the 'hepato-renal syndrome": an experimental 


study 
S. SAGAR AND R. SHIELDS* 


SUMMARY 

The pathogenesis of renal failure in jaundice is contro- 
versial. Several factors have been incriminated, including 
intravascular coagulation. We have investigated. this 
hypothesis by studying the deposition of radioactive 
fibrinogen in the kidney of jaundiced rats. Fibrinogen 
labelled with 1??I was injected into rats whose bile duct 
was subsequently ligated. The radioactiyity in the kidney 
was compared to that in blood and the renal uptake ratio 
calculated. This ratio (mean+s.e.mean) rose from 0:24 
(20-04) to 2-93 (+0 43) after ligation of the common bile 
duct. In contrast, in control rats who underwent a sham 
operation, the uptake ratio rose from 0-31 (0-03) to 0-96 
(4-0-08). This deposit on of 1?*I fibrinogen in the kidneys 
of jaundiced rats was significantly greater (P 0-001) 
than thát in control rats. The deposition was specific to the 
kidney compared with that in the heart, bowel, muscle and 
liver. In the control animal the uptake of 1751 fibrinogen 
by the kidney was not different from that by other viscera. 


THE term n dies syndrome' is, traditionally ap- 
plied to renal failure secondary to hepatobiliary disease. 
The pathogenesis of the renal failure is controversial 
(1—3) and several factors have been incriminated includ- 
ing anoxia (2), endotoxins (3) and microvascular 
thrombi (4). Haemostatic abnormalities have been 
recognized (5, 6) in association with combined renal and 
hepatic failure. We have investigated the hypothesis of 
intrarenal microthrombi by studying the deposition of 
isotope-labelled fibrinogen in the kidneys of jaundiced 
rats. 


A 


‘Materials and methods : 
Forty male Wistar rats (300—350 g) were injected with 100 u Ci 
of autologous !?*I fibrinogen. In 25 rats under ether an- 
aesthesia the common bile duct was ligated and divided 
ere ae group). At operation 2 ml of blood were taken from 

e left renal vein for estimation of urea and bilirubin and 

radioactivity (RA in counts/ml). The left kidney was removed, 
weighed and radioactivity ) of the organ determined and 
expressed as RA/mg. The rats were allowed to recover and 

"given as much food and water as they could take. Ten rats 

e anuric and died within the week and these have been 
excluded from the analysis of data. 

One week later the rats were reoperated upon and 2 ml of 
blood were taken from the right renal vein for determination of 
urea, bilirubin and RA. The right kidney was removed and 
specific activity again determined. The anımal was then killed 


"^ and samples of tissue were taken from intestine, heart, skeletal 


muscle and liver for RA"estimation 

Control CLER were undertaken by performing sham 
operations which were similar to the above except that the bile 
duct was neither ligated nor cut (n 2 15). 

Rats were housed in metabolic cages for collecting urine. 


Results 

All rats whose bile duct was ligated and divided 
developed jaundice and renal failure. By the end of 7 
postoperative days, blood urea concentrations rose and 
` urinary output diminished (Fig. 3). 
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Fig. 1. Mean ( t s.e.mean) preoperative and postoperative 
fibrinogen uptake ratio in control and jaundiced rats. 
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Fig. 2. Mean (+s.e.mcan) postoperative fibrinogen uptake 
ratio of organs studied in both groups; showing fibrinogen 
uptake being specific to the kidneys. 


£ 


* Department of Surgery, University of Liverpool, Royal 
7 : , 


Liverpool Hospital, Liverpool L7 8 





DAY " T 4 5 6 7 


Fig. 3. Mean postoperative urinary output in ml/24 h in 
. control and jaundiced rats. 


Blood urea . 


- The mean concentration of urea in blood before opera- 


tion was similar in both groups: 7:25+0-30 mmol/l 
(s.e.mean) in the jaundice group and 6-97 + 0:35 mmol/l 
in the control group. Postoperatively in the jaundice 
group blood urea rose to 9:8+05 mmol/l. In the 
control group the rise was not significant 
(7-99+0-55 mmol/l). The difference in the mean 
postoperative concentration of blood urea be- 
tween the two groups is significant (P « 0-05). 


Postoperatively, in the jaundiced animals the serum 
bilirubin rose from 3:23 +0:36 umol/l (s.e.mean) to 
61-88 + 13-6 pmol/l (P « 0-001). In contrast, in the con- 
trol animals the pre- and postoperative values were 
3-06 - 0-85 pmol/l and 3:57 -- 0-51 pmol/l respectively. 


Fibrinogen uptake (Figs. 1 and 2) 

The P denn of fibrinogen in the tissue was expressed as 
the fibrinogen uptake ratio (FUR) calculated using 
the formula (radioactivity/mg tissue)/(radioactivity/ml 
blood). In the jaundiced animals the 
rose from 0-24 -- 0-03 to 2:93 -- 0-43 (mean +s.e.mean) 
and from 0-31 + 0-03 to 0-96 4- 0-8 in the control animals. 
The difference in the uptake ratio postoperatively 
between the jaundiced and control animals is highly 
significant (P « 0-001). The uptake ratios of the other 
organs show no difference between the jaundiced and 
control animals (Fig. 2). 


Urine output : 

The urine of 10 rats (5 of each group) was collected from 
the second to the seventh postoperative day. The mean 
output for each day is shown in Fig. 3. Jaundiced rats 
became oliguric, excreting less than 2 ml/day. 


Discussion 
-Abnormalities in haemostasis (7-9) have been re- 
cognized in the hepato-renal syndrome. Recent reports 


R in the kidneys , 
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of glomerular fibrin deposition (7) and urinary excretion | 
of fibrin degradation products (8) have focused atten- 
tion on microvascular thrombosis as a possibility. 
Wardle (5) and George et al. (9) have shown increased 
fibrinogen catabolism in obstructive jaundice with re- 
duced fibrinolysis. As a result, fibrin could be deposited 
within the kidney (10). In these experiments we were 
able to produce renal failure in rats after ligating and 
dividing their bile duct, as shown by the increase in 


. blood urea and decrease in urinary T We observed 


increased deposition of radioactive fibrinogen in the 
kidneys of jaundiced animals which seemed to be quite 
A to the kidneys compared with other organs such 
as liver, heart, bowel and skeletal muscle. In the control 
animals the uptake ratio of !?*] fibrinogen by the kid- 
ney was similar to that of the viscera studied (Fig. 2). 

Coagulation is of importance in two situations: when 
the renal lesions are a manifestation of a generalized 
intravascular coagulation or when the kidneys are a 
major target organ for deposition of fibrin (10). Our 
data support the latter. Unfortunately, it is difficult to 
identify the actual sequence of events. Electron micro- 
scopic studies have shown deposition of fibrin and 
fibrinous material with endothelial damage (11). Hence 
it 1s difficult to speculate whether microthrombi cause 
endothelial reactionary damage or vice versa, but what 
is certain is the consumption of blood products in 
patients with hepato-renal syndrome (9). 

In vitro the value of anticoagulation and anti-thrombi : 
oe has been shown in preventing renal failure (12). 
Unfortunately, clinical evidence on this aspect is uncon- 
trolled and mostly sporadic in the form of case reports. 
Wilkinson et al. (1 3) detected circulating endotoxins in 
patients with renal failure and liver disease anu sug- 
gested that endotoxaemia activates thrombosis. Bailey 
(3) found that 70 per cent of patients with obstructive 
jaundice and increased circulating endotoxins had de- 
creased postoperative creatinine clearance. Endotoxins , 
are effectively phagocytosed in the liver, but in hepato- 
biliary disease this protective mechanism has been 
shown to be depressed. On the basis of our data, it 1s 
suggested that microvascular thrombosis triggered off 
by endotoxaemia could be an important factor in the 
pathogenesis of hepato-renal failure. 
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At the annual meeting of the Association in Belfast (1—3 April 1981) there will be a 


competition for which an ‘Oscar’-type trophy and generous cash prizes 


will be 


presented by Keymed Ltd. The purpose is to encourage the production of amateur 


surgical films and video tapes. 
Conditions 


1. Films 8 or 16 mm or tapes must be produced by a surgeon, who need not 
necessarily be a fellow of the Association, and his/her-hospital or medical school 


spi eda of medical illustration. Comm 


y produced films will not be 


2. Pius und must not exceed 20 min in length. 
2 Entries must have been made after 1 January 1979. 
dean dcn entries, after short-listing, will be shown and judged at the annual 
Nee the Association. They will be judged according to 


Surgical interest 
Teaching value 
Technical merit 


Depending upon the number of entries, films and video tapes may be judged in 


separate divisions. 


5. Entries must be received by 1 January 1981 and should be sent to G. W. 
Johnston MCH, FRCS, Local Secretary, Royal Victoria Hospital, Belfast 12, from 


whom further information can be sought. 
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Problem infection 


perforated appendix 
leading to peritonitis 


Antibiotic solution 


Dalacin C Injection 


clindamycin phosphate 


Prescribing Information 

Presentation: Sterile solution clindamycin phosphate containing 150mg clindamycin base per ml. 
Uses: Antibiotic. Serious infection caused by anaerobes, including Bacteroides fragilis, Fusobac- 
terium, Preptostreptococcus, Propionobacterium, Actinomyces and Microaerophilic streptococci and 
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The value of polymixin B in endotoxaemia due to 
experimental obstructive jaundice and mesenteric 


ischaemia 
C. J. H. INGOLDBY* 


SUMMARY 

The role of polymixin B in endotoxaemia due to obstruc- 
tive jaundice and mesenteric ischaemia has been ex- 
amined. Rats made jaundiced by common bile duct 
ligation were challenged with intragastric endotoxin. Rats 
given polymixin B infusions had improved survival (11/15) 
compared with controls (4/14). 

Mesenteric ischaemia was induced in rats by clipping 
the mesenteric artery. Limulus assay revealed marked 
endotoxaemia in controls. Polymixin B infusions reduced 
the degree of endotoxaemia. Pre-treatment with non- 
absorbable intestinal antibiotics markedly reduced endo- 


toxaemia. Polymixin B infusions gave no advantage of 


survival (3/10) compared with controls (2/10), but all 
animals pre-treated with intestinal antibiotics survived 
(12/12). 

The difference in results found between obstructive 
jaundice and mesenteric ischaemia may be due to different 
degrees of endotoxaemia. Polymixin B may have a place 
in the prophylaxis of endotoxaemia in clinical obstructive 
jaundice. 


ENDOTOXINS are lipopolysaccharides derived from the 
cell walls of Gram-negative bacteria. The gut contains 
large amounts of endotoxin, but normally little escapes 
into the circulation. Mucosal damage, mesenteric 
hypotension or ischaemia and the absence of bile allow 
increased absorption of endotoxin (1—3). In shock and 
obstructive jaundice the ability of the reticulo- 
endothelial system to clear the released endotoxin may 
be reduced, resulting in sustained endotoxaemia (4, 5) 
and risk of disseminated intravascular coagulation, 
leucopenia, thrombocytopenia, renal vascular spasm 
and liver cell damage (6-8). 

The cyclic polypeptide antibiotic polymixin B has 
been shown to protect chick embryos and adrenalecto- 
mized mice from the lethal effects of endotoxin, to 
prevent endotoxin-induced blood changes and renal 
cortical necrosis in rabbits and the fall in blood pressure 
and systemic vascular resistance seen in response to 
endotoxaemia in dogs (9—11). 

The purpose of this study was to discover whether 
safe doses of polymixin B could counteract the harmful 
effects of sustained endotoxaemia in two situations, 
namely mesenteric ischaemia and obstructive jaundice. 


Materials and methods 
Laboratory techniques 
Wistar rats weighing from 150 to 200 g were used in this study. 
Endotoxin was prepared from Escherichia coli strain 0111 by 
the Westphal method (12), with the addition of a further stage 
of dialysis and precipitation in alcohol. The final product was 
examined by ultraviolet spectrophotometry at 260nm to 
confirm the absence of significant nucleoprotein residues. 
The measurement of endotoxin in serum was performed by 
the Limulus test (Mallinckrodt Ltd), modified by the use of 
chloroform extraction to remove serum inhibitors. Results 
were considered positive if gelation occurred at | h and weakly 


positive if it occurred at 24 h. Lead acetate, 5 mg/100 g, was 
given intravenously to some animals to enhance endotoxicit y. 
Rats are resistant to the effects of endotoxin, but become more 
sensitive in the presence of lead salts (13). | 





Experimental design 

Obstructive jaundice was created by ligature of the bile duct of 
rats under general anaesthesia. The duct was tied in two places 
and divided. Ten days later the animals were challenged withan 
intragastric peroral dose of 10 mg/kg endotoxim given at 
laparotomy under general anaesthesia. One group was given 
5000 units/kg polymixin B immediately before the endotoxin, 
followed by an infusion of 20 000 units kg ^! d^ '.. A contro! 
group was given a saline infusion only. Jaundice wasconfirmed 
by serum bilirubin estimation. 

Mesenteric ischaemia was induced under general anaesthesia 
by applying a clip to the mesenteric artery at its origin for 
periods of 45, 60 and 70 min. The bowel was made ischaentic 
from the jejunum to the descending colon. The abdominal 
wound was re-closed during this period to protect the exposed 
intestines. Following removal of the clip, the abdomen was re 
sutured. All animals received 7 mlkg ' h^' of saline by 
subcutaneous infusion from the onset of the period of is- 
chaemia. In the survival experiments three groups of rats were 
studied: group 1, rats receiving saline alone; group 2, rats given 
carbenicillin 450 mg/kg and gentamicin 50 mg/kg in 2 ml of 
phosphate buffer by injection into the duodenum and caecum 
at laparotomy under general anaesthesia, 24 h and 4 h before 
the induction of mesenteric ischaemia; group 3, rats given 
polymixin B 5000 units/kg by intramuscular tnjection before 
the onset of mesenteric ischaemia, followed by the infuston of 
20 000 units kg ^ 'd^* in normal saline. 

To investigate levels of circulating endotoxins, three groups 
of animals were treated as described above but then sacrificed 
30 min after release of the mesenteric artery obstruction, Blood 
was taken for endotoxin assay from the inferior vena cava. 


Results 

Effect of lead acetate 

Rats given saline infusions survived 60 min of mesen- 
teric ischaemia (8 survivors of 10) but not when given 
intravenous lead (0 survivors of 10). To achieve a fatal 
outcome in all animals without the presence of lead 
necessitated mesenteric ischaemia for more than 70 min. 
Necropsy revealed a high incidence of mesenteric 
thrombosis or infarction. Rats given intravenous lead 
followed by 45 min of mesenteric ischaemia did not 
show evidence of thrombosis or infarction. Lead acetate 
had no effect on untreated animals or animals with 
Obstructive jaundice. 


Obstructive jaundice 

The results of polymixin B treatment to jaundiced rats 
challenged with intragastric endotoxin are shown in 
Table I. They reveal a significant protective effect 
on giving the polymixin B infusion (y^ with Yates’ 
correction = 4:2, P « 0-05). 


* Department of Surgery, Hammersmith Hospital, DuCane 
Road, London W12 0HS. 
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Table I: EFFECT OF INTRAGASTRIC ENDOTOXIN 
ON JAUNDICED RATS GIVEN LEAD ACETATE 
24-hour 


Group survival 





4/14 
11/15 


Control 
Polymixin B infusion 
(20 000 units kg ^! d^!) 


Table I LIMULUS ASSAY FOR ENDOTOXIN 
(BLOOD FROM RATS AFTER MESENTERIC 
ISCHAEMIA) 


Gel at Gel at 24 h 
| h(-ve) (weakly t ve) 
Saline infusion s.c. 12/12 
Carbenicillin/ 0/12 6/12 
gentamicin Li. 
Polymixin B infusion 1/12 13/12 


(20 000 units kg ! d^) sc. 


1.1., Intra-intestinally. 


Table HI: EFFECTS OF MESENTERIC ISCHAEMIA 
ON RATS GIVEN LEAD ACETATE 


24-hour 

Group survival 
Saline infusion s.c. 2/10 
Carbenicillin/gentamicin 1.1. 12/12 
Polymixin B infusion 3/10 


(20 000 units kg^! d^) s.c. 


LL, Intra-intestinally. 


Mesenteric ischaemia 

Survival was improved after mesenteric ischaemia when 
the gut flora was suppressed by non-absorbable antibio- 
tics. Parenteral polymixin B did not have any effect on 
survival (Table II). 

All the rats given intraintestinal antibiotics have 
significantly reduced blood endotoxin levels 30 min 
after ischaemia compared with controls (P «0-001, 
Fisher's exact test) (Table III). 

Rats given polymixin B had significantly reduced 
endotoxin levels compared with controls after | hour's 
incubation with Limulus lysate (P<0-001, Fisher's 
exact test). Endotoxin is not absent, as indicated by the 
high incidence of reactions at 24 h, which demonstrated 
endotoxin levels near to the limit of sensitivity of the 
test. The difference between the Limulus test results at 
24h for polymixin B and intestinal antibiotics is 
significant (y^ with Yates' correction, 5:5, P « 0-02). 


Discussion 
There are marked species variations in sensitivity to the 
toxic effects of polymixin B and the relevance of animal 
observations to man has been doubted (14). Dogs, 
which have a sensitivity to polymixin B similar to man, 
are only protected from the effects of an acute intraven- 
ous endotoxin load by nephrotoxic antitoxin doses (15). 
Care was taken in this study to use only safe human- 
equivalent doses of polymixin B. 

In some animal models polymixin B was only effective 
when given before the endotoxin challenge (15, 16). In 


contrast, treatment after the onset of infection improved 

the outcome of experimental Gram-negative sepsis in 
mice and rabbits, even though the organisms were 
resistant to polymixin B (17, 18). There is evidence that 
once endctoxin is. fixed to tissues, the toxic effects are 
not neutralized by polymixin B. However, in the 
presence of polymixin B effective endotoxin binding has 
been shown to occur when endotoxin is continually 
entering tàe circulation (11). The timing of doses of 
polymixin B in these experiments was intended to 
simulate as far as possible the clinical situation, and for 
this reason treatment was not begun until immediately 
before the expected endotoxaemia. 

In the studies on obstructive jaundice a major endo- 
toxin chalienge at sham laparotomy was used as a 
model. The use of this method resulted in a high 
incidence of lethal endotoxaemia in control animals. 
The high death rate was useful in providing a clear 
distinction between treatment and control groups. The 
experimental design also allowed polymixin B to be 
evaluated in a more extreme case than might occur in 
human disease. The beneficial results shown in this 
experiment may consequently be of some relevance to 
human treatment. 

The model of mesenteric ischaemia described in this 
paper was designed to distinguish the effects of endo- 
toxfns from those of other factors. The observation that 
all rats with their gut flora suppressed survived a period 
of mesenteric occlusion, unlike the rats in other groups, 
suggests that the deaths were due to some other factor 
removed from the gut by antibiotic treatment. The 
results of the Limulus test suggest that the factor was gut 
endotoxin. The failure of polymixin B to influence 
survival may be due to failure to bind endotoxin, or the 
presence of more endotoxin than can be bound by the 
available polymixin B. Some degree of endotoxin 
binding is indicated by the Limulus test results, which 
suggest that a lower concentration of endotoxin was 
present in peripheral blood in the group treated with 
polymixin B. Nevertheless, the residual endotoxaemia 
was sufficient to be fatal. Although the rate of endotoxin 
release and its contribution to morbidity in humans is 
unknown, it seems unlikely that polymixin B would be 
any more efflective in human disease than in this animal 
model. 

The fact that polymixin B is of value in a model of 
Obstructive Jaundice, but not of mesenteric ischaemia, 
suggests that its effectiveness may be related to the rate 
of delivery of endotoxin into the circulation. Pre- 
incubation cf endotoxin with polymixin B does not 
abolish all its toxic effects when large amounts are given 
intravenouslv to dogs (11). The residual toxic activity of 
the bound endotoxin might become significant when 
large doses are present in the circulation in addition to 
the toxicity due to the unbound endotoxins. 

It could be speculated that, in mesenteric ischaemia, a 
rapid entry of endotoxin into the bloodstream over- 
whelms the available polymixin B, but that in obstruc- 
tive jaundice, a more limited entry of endotoxin is 
effectively bound. 

If endotoxins contributed significantly to morbidity 
in human obstructive jaundice, this protective effect 
could be of some interest. Wilkinson et al. (19) found, in 
patients operated on for obstructive jaundice, that all 
those who had postoperative renal failure were endo- 
toxaemic, bu: not those patients with normal renal 
function. Bailey (20) found that endotoxaemia was very 
common in deeply jaundiced patients after surgery and 





was associated with a high incidence of renal dysfunc- 
tion. Wardle and Wright (21) reported a 25-75 per cent 
incidence of endotoxaemia in patients with biliary 
obstruction. In all reported series endotoxaemia is much 
more common after surgery, rather than before, and 
only appears for a limited time. It appears that the 
operation is the cause of a temporary breakdown in the 
body's defence against endotoxin, allowing a damaging 
insult to the kidneys. 

The use of osmotic diuretics (22) has become part of 
the routine management of patients with obstructive 
jaundice, but despite these measures, renal impairment 
can still occur. Allison et al. (23) found that despite the 
use of mannitol during and after surgery, impaired renal 
function followed in 75 per cent of their patients and 
acute renal failure occurred in nearly 20 per cent. An 
additional measure which could improve postoperative 
renal function would seem to have a potential therapeu- 
tic role. Endotoxaemia associated with poor renal 
function can also occur in cirrhosis (19). For this reason, 
Sautter (24) has given a number of cirrhotic patients in 
renal failure polymixin B infusions, with considerable 
improvement of renal function during the period of the 
infusion in some cases. The use of polymixin B infusion 
as a prophylactic measure over the period of surgery for 
obstructive jaundice has not been reported. These 
animal observations suggest that a clinical study may be 
justified. 
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An aid to low restorative anastomosis of the rectum 
ALEXANDER MUNRO, ZYGMUNT KRUKOWSKI AND DENIS H. SWINGLER* 


SUMMARY 

A new suture-holding clamp is described which simplifies 
single-layer colorectal anastomosis performed deep in the 
pelvis. 


ALTHOUGH there has been increased interest in the use of 
stapling methods for colorectal anastomosis in the past 
few years, most surgeons still use a single- or two-layer 
conventional suturing method. A single-layer suture 
technique can be applied in most colonic anastomoses 
and has a low leak rate (1, 2). Construction of a single- 
layer interrupted anastomosis between colon and low 
rectum necessitates insertion of all the posterior layer of 
sutures with the bowel ends widely separated, while the 
sutures are held long. The bowel ends are then ap- 
proximated and the sutures are tied. Insertion of the 
anterior layer of sutures is also completed before they 
are individually tied. It is difficult to ensure that the 
order and tension of the sutures is controlled both 
during insertion and approximation of the bowel ends. 
The suture-holding clamp was designed to minimize the 
difficulties inherent in the construction of such an 
anastomosis. 


The instrument 

The clamp consists of a stainless-steel baseplate measuring 
20 x 7 cm with the ends folded to form integral endplates. A 
rod carrying sixteen spring-loaded discs of stainless steel is 
pushed into a hole near the upper edge of one of the endplates; 
the opposite end of the rod fits into a vertical open-ended slot 
placed in a similar position on the other endplate. The rod is 
held in place by a spring-loaded lock-sleeve key. The sutures 
are held between adjacent discs which are profiled to allow 
smooth placement and firm holding of both ends of up to 
fifteen sutures of braided material. 

The spring, in addition to keeping the lock-sleeve key in 
position, also provides an approximating force between the 
stainless-steel discs. The stability of the clamp depends largely 
on its weight but a double row of 9 mm-diameter holes drilled 
in the baseplate also helps to prevent it slipping on the 
abdominal wall. 

The clamp is easily dismantled for sterilization. 


Use of the instrument for low anterior resection 

After resection of the colonic segment, the suture clamp is 
placed on the upper abdomen and suturing of the posterior 
aspect of the anastomosis is commenced with the bowel ends 
widely separated (Fig. 1). Both lateral sutures are placed first 
and the remaining posterior wall sutures are then inserted. 
After each stitch has been inserted the ends of the suture 
material are slipped between adjacent spring-loaded discs to be 
held securely. When all the posterior sutures have been inserted 
the instrument is raised off the abdominal wall so that the 
sutures are taut and the proximal bowel is then slid down the 
row of sutures towards the rectal stump. The sutures are then 
individually picked up from the suture clamp and tied serially. 
The device may also be used for holding the anterior layer of 





Fig. 1. Demonstrating the use of the clamp for colorectal 
anastomosis. Some of the posterior layer of sutures have 
been inserted. 


sutures in colorectal anastomoses and in other situations such 
as oesophagogastric or oesophagojejunal anastomosis where 
insertion of interrupted sutures in a deep cavity is necessary. 


Inquiries regarding the availability of the instrument 
should be addressed to A.M. 
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A physiological study of elastic compression stockings in 


venous disorders of the leg 


N. A. G. JONES, P. J. WEBB, R. I. REES AND V. V. KAKKAR* 


SUMMARY 

The physiological effects of elastic compression stockings 
on venous disorders of the leg have been studied in three 
groups of 10 patients. These patients were divided by 
examination and ascending venography into those with: 
(a) a normal venous system in the leg, (b) superficial 
varicose veins and (c) a post-phlebitic limb. 

In a randomized cross-over trial each group wore 
Eesiness NHS two-way stretch or Sigvaris medium 
compression below-knee stockings for three weeks. In the 
post-phlebitic limb group a further comparison was made 
with Sigvaris strong compression below-knee stockings 
after a 6-week rest period. The effects were objectively 
compared using foot volumetry and sodium (?^Na) sub- 
cutaneous tissue clearance. 

The physiological benefits of Sigvaris medium and 
strong compression stockings were comprehensively 
demonstrated by both methods of assessment in patients 
with the post-phlebitic limb. Benefit from  Sigvaris 
medium compression stockings was also demonstrated in 
the patients with varicose veins. In the group with normal 
veins there were negligible physiological benefits from 
compression stockings. Eesiness stockings failed to pro- 
duce a significant physiological effect in each group. 


EXTERNAL compression has been used in the treatment 
of varicose veins or venous ulcers for over 300 years (1). 
As there are currently many brands of compression 
stockings available, this study was designed to assess (a) 
the physiological benefits of elastic compression stock- 
ings and (b) to compare the physiological effects of two 
particular brands. 

The most commonly supplied standard Health 
Service stocking in this hospital is the Eesiness NHS 
two-way stretch. It was therefore selected for compar- 
ison with Sigvaris graduated compression stockings. 
The Eesiness stocking delivers a pressure of 20 mmHg at 
the ankle region while the Sigvaris medium compression 
delivers 30-40 mmHg and strong compression 
40-50 mmHg. 

The 30 patients studied wore each stocking for three 
weeks in turn; half were randomized to wear Eesiness 
first and half to wear Sigvaris medium compression. 
Later, the post-phlebitic group wore the Sigvaris strong 
compression as well. 

Objective assessment of the effects of the stockings 
has been made using foot volumetry according to the 
method of Thulesius et al. (2) and the clearance of 
subcutaneous tissue fluid from the ankle region using 
isotonic saline containing 2-5 uCi ?*Na. 


Patients and methods 

Between August 1978 and July 1979 30 patients were studied. 
They were divided into three groups. Group | consisted of 10 
patients (all women) with a normal deep venous system and no 
varicose veins. These were recruited to the study after referral 
with either a suspected deep vein thrombosis (3 patients) or 
aching legs (7 patients). Ascending venography was normal in 
every case. 


Group 2 comprised 10 patients (9 women, 1 man) with 
superficial varicose veins. These patients were either unfit or 
were awaiting surgical treatment. Ascending venography €x- 
cluded incompetent perforating veins and previous deep vein 
thrombosis. 

Group 3 consisted of 10 patients (7 women, 3 men) with a 
post-phlebitic limb. These patients had all been treated in 
our department with either heparin, streptokinase or 
streptokinase/plasminogen combination. These patients were 
shown at follow-up examination, which included foot volu- 
metry and venography, to have deep venous insufBcieney and 
were therefore advised to wear a below-knee elastic compres- 
sion stocking. (The consequences of venous hypertension occur 
in the ankle region so that it is rarely necessary for such patients 
to wear stockings above the knee.) It is emphasized that the 
patients in this group did not have late sequelae of the post- 
phlebitic limb. They have been studied to provide a physio- 
logical basis for the JN enne use of compression stockings. 

At the patient's initial visit examination with foot volumetry 
was performed and the sodium (^*Na) subcutaneous tissue 
clearance was measured at rest and exercise. These results were 
designated control values. The patients were then equally 
randomized within the groups to wear either an Eesiness or a 
Sigvaris medium compression stocking for the neat 3 weeks. 
The stockings were fitted to the individual patient, according to 
his or her leg measurements, as recommended by the mani- 
facturers. The Eesiness stocking is supplied in small, medium or 
large sizes which depend on the measurement of the greatest 
calf circumference. The Sigvaris stocking comes in twelve 
different sizes governed by the circumferences of the leg at the 
ankle and at the top of the calf and by the length from the hee! 
to the top of the calf. 

At the second visit, following 3 weeks wearing the first 
stocking, foot volumetry and **Na clearance were repeated. 
The patient was then instructed to wear no stocking for | week 
and at the third visit was measured and supplied with the 
remaining brand of stocking. This was worn for 3 weeks, until 
the fourth visit, when foot volumetry and ° Na clearance were 
repeated. 

Following a period of 6 weeks without wearing à stocking. 
the patients with a post-phlebitic limb spent a further 3-week 
period wearing Sigvaris stockings of strong compression as 
recommended by their manufacturers for this condition. 
Further measurements of foot volumetry and ^*N3 clearance 
were made at the end of this time. 

The competence of the superficial and deep venbus system 
has been assessed by foot volumetry according to the method 
of Thulesius et al, (2). The foot is placed in an open water bath 
or plethysmograph and filled to a constant level. A 
photoelectric float sensor records changes in the level of the 
water surface on squared paper. A syringe, incorpovated in the 
foot bath, is used to remove 5 ml water and thus to calibrate the 
traces obtained. The water is kept at body temperature so there 
is no change in foot volume due to vasodilation or 
vasoconstriction. 

The water level is registered continuously on a trace during 
twenty knee bends and reflects a volume change of between 19 
and 20 ml in normal legs as blood is pumped from the venous 
reservoirs of the foot up to the calf and thigh. Following the 
exercise period, blood volume is restored slowly by arterial 
inflow (Fig. 1). When there is venous insufficiency the expelied 
ep is reduced and rapid reflux occurs at the end of exercise 
(Fig. 2). 
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Fig. 1. Foot volumetry trace: normal leg. 


For the purpose of this study foot volumetry was carried out 
on the stockinged foot enclosed in a thin plastic bag. It was felt 
after preliminary studies that a wet stocking did not represent 
the true effect of the stocking as closely as a dry stocking. On 
filling the bath with water the bag moulded to the foot expelling 
air. The absence of air from the bag was checked by seeing the 
return of the trace to its baseline after exercise. 

Foot volume (FV) is measured by the Archimedes principle. 
After the trace has been obtained and the foot removed, the 
remaining water is sucked into a calibrated chamber. As the 
foot bath is always filled to a constant level, the foot volume 
can be found by subtraction. Any possible effect of the stocking 
in reducing oedema and hence FV was not seen because of the 
additional volume of stocking and bag. 

Expelled volume (EV) is the blood volume (ml) expelled 
from the foot veins during exercise. The expelled volume ratio 
(EVR) is the expelled volume related to 100 ml of the foot 
volume, Le. EV x 100/FV. Restitution time (7,) is the time 
(seconds) taken for refilling of half the expelled volume 
following exercise. This value is used in preference to the time 
taken for refilling of all the expelled volume (7) which is found 
to be less reproducible. 

Reflow (Q) is the maximum rate of refilling of the foot after 
exercise in ml/min. This is calculated by drawing a tangent to 
the maximal slope of the trace as blood returns to the foot. 
Q/EVR is a quotient combining both aspects of functional 
assessment, i.e. the expulsion of blood by the musculovenous 
pump and the competence of venous valves to prevent reflux. 

Venous flow rate and capillary permeability have been 
assessed by measuring sodium (^*Na) subcutaneous tissue 
clearance from a site 5 cm above the medial malleolus. This 
investigation has been performed in a room where the tempera- 
ture was maintained between 25 and 27°C. After resting 
horizontal on a couch for 15 min, 0-05 ml of isotonic saline. 
containing 2:5 aCi of ^*Na, was injected subcutaneously into a 
site 5 cm above the medial malleolus, using a fine bore (25G) 
needle. Ten minutes later the patient stood up on a low table 
which had a white washable surface and the radioactivity 
directly over the injected site was recorded using a scintillation 
counter. The patient's foot was outlined on the white surface 
with a felt pen so there was no movement. The distance from 
the crystal to the injected site was kept constant by using a 
specially made Perspex spacer. 

Counts were recorded for 10-s periods in each minute for 
6 min. Then the patient marched on the spot for 50 s after 
which the foot was placed in the outline. The distance from the 
crystal was checked and the radioactivity recorded during the 





Fig. 2. Foot volumetry trace: varicose veins. 


next 10 s. Six readings were again made as the pati 
for 6 min. The counts recorded during rest and | 
analysed by a Digital Equipment Corpora 
Computer and clearance rates were obtained. 
Results of the foot volumetry parameters: E 
Q/EVR and T, and the **Na tissue clearanc 
compared using the Wilcoxon test for pair diffei 


Results 

Foot volumetry 

Table I shows the control values of foot volu: 
three groups of patients. Means and star 
ations of EV, EVR, Q, Q/EVR and T, are 
should be noted that an increase of EV. EVI 
decrease of Q or Q/EVR indicates 
performance. 

Fig. 3 shows the percentage changes from 
values for each parameter as each stockir 
Results are expressed as percentage change 
absolute values because there is great variz 
order of magnitude of the five parameters. 1 
ance levels have been obtained by mak 
comparisons against the control values (Wil 

Patients with a normal venous system ha 
cant improvement in 7, wearing Eesiness 
Those with varicose veins had a significan 
ment in 7, wearing Sigvaris medium c 
stockings. — 

The results in the post-phlebitic limb g 
significant improvement of Q, Q/EVR and 
Sigvaris medium compression and of EV anc 
Sigvaris strong compression stockings. W 
Eesiness stocking there was significant impr 
T, in these patients. 


Sodium (?*Na) subcutaneous tissue clearanc 
The results of control values at rest and e 
given in Table I] as mean and standard de 
each group of patients. Fig. 4 shows the ch: 
the control values. Significance levels are in 

In the group with a normal venous syst 
stocking produced a significant improvenmi 


Table I: CONTROL VALUES OF FOOT VOLUMETRY PARAMETERS (mean ^ s.d.) 





EV EVR Q Q/EVR 
Normal 12042] L11402 29+1-8 25+ 4-4 
Varicose veins — 10-6 + 7-7 1-04 0-7 1764175 19-7 4-143 
Post-phlebitic limb 71439 06+03 8.9-- 10-9 14-5+13-4 





EV, Expelled volume; EVR, expelled volume ratio; Q, reflow; 


time. 


Q/EVR, a quotient combining Q and EVR; T,, re 
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Fig. 3. Foot volumetry: per cent change from control. P 
values compared to control values (Wilcoxon). 


Table Il: CONTROL VALUES OF *4Na TISSUE 
CLEARANCE (% CLEARANCE/MIN) (mean 7 s.d.) 


Post- 
Varicose phlebitic 

Normal veins limb 
Rest 1-4+1-4 0-6+0°5 Ll+1:2 
Exercise 2345 26421 1544+05 


unstockinged leg. The patients with superficial varicose 
veins had significant improvement, at rest, from wearing 
Sigvaris medium compression stockings (P < 0-05). On 
exercise the result was close to significance but did not 
achieve it. 

The group with a post-phlebitic limb were improved 
by both Sigvaris medium compression (P «0-01) and 
Sigvaris strong compression (P<0-01) stockings on 
exercise. At rest, the strong compression had a greater 
effect than the medium compression or Eesiness stock- 
ing (P « 0-05). 


Patient acceptability 

With the exception of five subjects in the normal group 
all patients preferred wearing the Sigvaris stockings to 
the Eesiness. The three patients referred with suspected 
deep vein thrombosis because of calf pain all gave up the 
stockings at the end of the study. Five of 7 patients with 
aching legs were relieved of symptoms but 2 others 
found no relief. 

Patients with varicose veins were relieved of aching 
symptoms by both sorts of stocking. Those with a post- 
phlebitic limb found that Sigvaris stockings controlled 
their oedema better than Eesiness. There was no clear 
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Fig. 4. Sodium clearance: change from control (per 
cent/min). * ** compared to control values; t compared to 
Eesiness and Sigvaris medium. 


preference for the Sigvaris strong compression over 
medium compression. Seven of the patients in the 
varicose vein and post-phlebitic groups complained that 
their Eesiness stocking slipped down. 

While the patient's comments are obviously subiec- 
tive their opinions are recorded because patient coni 
pliance is the final test of whether the stocking will be 
worn. 


Discussion 

The physiological benefits of compression therapy for 
venous disorders of the leg are widely accepted. 
Previously these have been shown by venous pressure 
measurement (3), by measuring femoral vein blood flow 
velocity (4) and by foot volumetry (5). 

This study was designed to measure and compare the 
physiological effects of different types of beiow-knee 
compression stockings. The Eesiness NHS two-way 
stretch gives a pressure of 20 mmHg at the ankle, 
Sigvaris medium compression graduated stocking 
delivers 30-40 mmHg at the ankle and Sigvaris strong 
compression delivers 40—50 mmHg. 

The Eesiness and Sigvaris medium compression 
stockings were compared in a randomized cro: 
trial in the three groups of patients. In the post-phie 
group a further comparison with Sigvaris strong 
pression was made. The reduction of venous pressu 
foot veins caused by elastic stockings has been shown to 
persist for a month (3), so a 6-week rest period was — 
interposed to exclude bias. 

In the group with a normal venous system there was 
no improvement of *4Na clearance when wearing either 
stocking. There was a significant change in restitution 
time (T,) when wearing Eesiness stockings. The use of 
compression stockings in this group is as symptomatic 
treatment and 5 of 7 ladies with aching legs had benefit 
from both brands of stockings. As these patients nitus 
examinations by foot volumetry and ^Na clearance 
show function within our normal ranges it is difficult io 
offer a physiological explanation. 

Patients with symptomatic superficial varicose veins 
showed a Y AR improvement in restitution time 
(T,) and of **Na clearance at rest when wearing Sigvaris 
medium compression stockings. 
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The group with a post-phlebitic limb derived signifi- 
cant benefits from both the medium and strong Sigvaris 
stockings. Expulsion of blood (EV, EVR) was helped by 
the stronger compression and refilling (Q, Q/EVR, T;) 
was significantly slowed by the medium compression. 
These different effects may be related to the pressure 
delivered at the ankle but are not obviously explained. 
Sodium (**Na) clearance was significantly improved by 
both Sigvaris stockings on exercise. At rest the strong 
compression was better than the medium compression 
or Eesiness stocking. There was minimal benefit, in- 
creased restitution time (7), from the Eesiness stocking 
in this group but it compares unfavourably with the 
Sigvaris stockings. 

The sequelae of deep vein thrombosis are frequently 
seen in surgical or dermatological clinics and much 
suffering is caused by venous ulceration. Wright 
estimated that about 0-5 per cent of the population of 
Great Britain (150 000 people at that time) suffer with 
venous ulceration (6). In the United States Linton 
estimated between 300 000 and 400 000 people suffered 
from post-phlebitic ulceration (7). 

Bauer (8) concluded that over 80 per cent of venous 
ulcers are post-phlebitic in origin. He felt that over 80 
per cent of patients who suffer a deep vein thrombosis 
will develop venous ulcers over the next 15-20 years if 
left unsupported and untreated. 

It is widely believed that the wearing of elastic 
compression stockings will reduce the sequelae of the 
post-phlebitic limb. Stemmer (9) has stated that a 
pressure of not less than 30 mmHg at the ankle is 
required to prevent the formation of oedema and this 
may explain some of the results of this study. Patients 
with arterial insufficiency may be unsuitable for com- 
pression of this degree. 

This study provides no evidence of long term benefits 
but does supply a physiological basis for the use and 


choice of compression stockings. A reduction in the 
expenditure on dressings, district nurses and transport 
and in the suffering caused by the neglected post- 
phlebitic limb can be expected. 
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Subclavian and axillary vein compression of 


musculoskeletal origin 
E. DASKALAKIS AND J. BOUHOUTSOS* 


SUMMARY 

Twenty instances of subclavian—axillary vein compres- 
sion of musculoskeletal origin in 14 patients are reported. 
In 9 thrombosis had occurred and in the remainder the 
compression was intermittent. The cause appeared to be 
extraluminar factors such as the subclavius muscle, the 
scalenus anterior, the pectoralis minor and a malunited 
fracture of the clavicle. Ten cases were treated surgically 
with satisfactory results. 


DEEP vein thrombosis of the upper limb is strikingly less 
common than that of the leg. It may be secondary to 
hypercoaguable states, pressure on or invasion of the 
veins by tumours, or it may follow intravenous 
catheterization. 

There are cases of subclavian-axillary vein obstruc- 
tion where the aetiology is undetermined. In these it has 
been suggested that thrombosis is preceded by some sort 
of mechanical trauma to the vein, in spite of absence of 
obvious injury (1). This is the Paget-Schroetter syn- 
drome described in 1875 and 1884 (2). The uncertainty 
of its pathogenesis has produced various terms such as 
primary, idiopathic, traumatic vein obstruction, effort 
or stress phlebothrombosis etc. 


Patients and methods 

Twenty instances of subclavian-axillary vein compression in 
14 patients were treated in the Army Hospital of Athens 
between 1976 and 1979. Thirteen patients were men between 21 
and 26 years of age, of athletic build and healthy in every other 
respect. One patient was a woman aged 62. 

Swelling of the arm, prominence of the superficial veins in 
the upper arm and chest, numbness and tingling of the fingers, 
cyanosis of the hand and difficulty in using the arm were the 
main symptoms and signs. They were mild in cases of old 
thrombosis and of intermittent compression. 

In 9 cases thrombosis was found, with onset of symptoms 2 
days to 3 years prior to admission. In the remaining 11 cases 
compression was intermittent. It is stressed that 5 patients with 
thrombosis in one side showed intermittent compression in the 
other. 

No obvious local injury preceded the onset of symptoms, 
although vigorous exercise of the affected extremity was 
reported in 5 cases, i.e. long driving of a heavy vehicle, carrying 
a machine-gun on the shoulder, standard-bearing on parade 
and leaning the body on the abducted arm for 20 min. In the 
remaining 15 cases symptoms started after normal activities: in 
one of them, immediately after waking up in the morning. 

Bilateral phlebography and venous blood pressure measure- 
ments, with the patient in the supine position and the arm first 
by the side of the body and then in abduction, before and 2 
months after operation, were included in the investigation. 
Venous pressure was measured by direct venepuncture in the 
antecubital fossa at rest and during repeated fist clenching. A 
simple saline manometer connected to the needle was used. 
Following pressure determination, simultaneous phlebo- 
graphy of both upper limbs was carried out. Twenty millilitres 
of contrast medium were injected through the same needle in 
each limb. After injection 8-10 radiographs were taken at 
intervals of 2 s. 





Fig. 1. Thrombosis limited at the level between the clavicle 
and the first rib with ‘first rib bypass collaterals’. 





Fig. 2. Extensive subclavian-axillary vein thrombosis 
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Fig. 3. Intermittent vein compression at the level of clavicle 
and first rib. 





Fig. 5. Vein compression caused by the pectoralis minor 
insertion. 


Results 
In no case was blood or chest disease confirmed. In 9 
cases permanent obstruction (thrombosis) was found, 
classified as one of two types: in type I (3 cases) the 
obstruction was limited to the level between the clavicle 
and the first rib (Fig. 1) with ‘first rib bypass collaterals’ 
(4); in type II (6 cases) the obstruction was extensive 
(Fig. 2) and the morphology of the collateral circulation 
variant. In both types the collaterals were better 
demonstrated when the arm lay by the side of the body. 
In the remaining 11 cases the compression was 


intermittent. Of these, in 9 it was limited at the level of 





Fig. 4. Intermittent vein compression at the level of clavicle 
and first rib with ‘first rib bypass collaterals’. 
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Fig. 6. Mean venous blood pressure in normal individuals 
and in cases with intermittent compression with and 
without thrombosis. 


the first rib and clavicle (Fig. 3) with first rib bypass 
collaterals seen in 4 (Fig. 4); in 1 it was localized at what 
seemed to be the pectoralis minor insertion (Fig. 5) and 
in the remaining case it was in the area of the callous of a 
malunited fracture of the clavicle. On venography the 
vein was seen to be obstructed in either position of the 
limb in 5 cases and excessively stenosed in 6 with 
contrast medium passing through it (Fig. 3). 

Venous blood pressure measurements were made in 
all patients in the thrombosis group and in those in the 
intermittent compression group pre- and postopera- 
tively. Control measurements were made in 15 men of 
comparable age with no relevant history. Venous blood 
pressure values are shown in Table I and their patterns 
in Fig. 6. Results were characteristic and differences 
between the groups statistically significant (P «0:001, 
Student's ¢ test), except between postoperative values of 
the intermittent compression group and the controls. 
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Fig. 7. Preoperative (a) and postoperative (b) phlebograms in intermittent vein compression. 


Table I: VENOUS BLOOD PRESSURE VALUES 
(cmH;O) IN CASES OF THROMBOSIS AND 
INTERMITTENT COMPRESSION OF 
SUBCLAVIAN-AXILLARY VEIN BEFORE AND 
AFTER OPERATION AND IN NORMAL 
INDIVIDUALS AT REST AND AFTER EXERCISE 





Group Rest Exercise 
Thrombosis 30-88 47-66 
+3-44 + 6-94 
Intermittent 
compression 
Preop. 22-90 35-18 
+ 1:37 + 4-97 
Postop. 10-90* 
+3-4] 
Controls 8-33* 
+ 1-75 





* Values for rest and exercise. 
All values are mean +s.d. 


Treatment 

Two early cases of thrombosis, with onset of symptoms 
within 4 days of admission, were treated by anticoagu- 
lants, elevation of the arm and rest. Immediate results 
were satisfactory but residual symptoms remained, 
exaggerated by vigorous exercise of the limb. 

In the intermittent compression group 10 cases were 
operated on. The procedure was planned according to 
the venographic findings. Division of the scalenus 
anterior and excision of the subclavius muscle was 
performed in 8 cases. In these the supra- and infra- 
clavicular areas were explored through an incision just 
above and parallel to the clavicle. The scalenus anterior 
in | case, the subclavius muscle in 2 and both muscles in 
the remaining cases were found to be hypertrophied. In 
| case the callous of a recent malunited fracture of 
the clavicle was excised with reduction and internal 
fixation of the fracture; the vein was further freed 


by removal of the constricting connective tissue. In 
all patients the free insertion of the index finger between 
the clavicle and the first rib was the criterion of freeing 
the vein. In the last case the pectoralis minor insertion 
was found to be compressing the axillary vein and was 
divided. A suction drain was used for 24 h and early 
active movements of the limb were encouraged in all 
cases. The mean time of hospitalization was 6 days. 

Results of operation were satisfactory. Signs and 
symptoms subsided. Postoperative phlebography con- 
firmed free blood flow in all patients having surgery, 
without collateral circulation (Fig. 7); mean venous 
blood pressure showed no increase at exercise, slightly 
exceeding the values of the controls (P 0-05), which 
indicates the efficacy of the operative treatment ( Table I. 
Fig. 6). The difference in pre- and postoperative 
measurements is statistically significant (P «0-001, 
Student's ¢ test). No postoperative complication occur- 
red. In the eleventh case of this group consent for 
operation could not be obtained. During a 2-year 
follow-up period, this patient had three exacerbations 
followed by periods of mild symptoms. 


Discussion 

Compression of subclavian and axillary vein by mus- 
culoskeletal structures usually affects muscular young 
men. Onset of symptoms is preceded by vigorous 
muscular exercise of the involved upper extremity but it 
can happen after regular activities or even at sleep (3). 
Preponderance of the disorder in the dominant ex- 
tremity has been reported but this is not supported by 
our observations. 

The portion of the vein between the clavicle and the 
first rib is the usual site of pressure. The scalenus 
anterior muscle posteriorly, the clavicle and the sub- 
clavian muscle anteriorly and the first rib inferiorly 
bound an area where the vein is readily compressed, 
particularly in certain positions of the arm (4, 5). Other 
anatomical structures that can compress the vein are the 
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insertion of pectoralis minor muscle, the coracocostal 


ligament, the subscapularis muscle, osseous anomalies 


and even an abnormal phrenic nerve (1, 2). Pressure on 
the vein and blood flow retardation, occurring during 
intense muscular exercise when breath movements are 
restrained, initiate the mechanism of production of the 
syndrome (1, 6). 
. Loevenstein, in 1924, ascribed the condition to 
thrombosis on an intimal lesion at the site of compres- 
sion, particularly between the first rib and the clavicle 
(6). However this is not applicable to cases where no 
thrombus is found. Moreover, the exact location of 
thrombosis cannot always be determined by phlebo- 
graphy, because of secondary thrombus. 

Intermittent compression of the subclavian and axil- 
lary vein seems to be a clinical entity. It can be 
distinguished from permanent obstruction by phlebo- 
graphy and venous blood pressure measurements. It 
appears to precede thrombosis. The fact that 5 of our 
patients with thrombosis on one side had intermittent 
compression on the other supports this view. Con- 
sidering the nature of the disorder and the excellent 
results of operation, all patients with unilateral throm- 
bosis should be investigated by phlebography and vein 
blood pressure measurements on the 'healthy' side. If 





intermittent compression is diagnosed, operation 
should be carried out to prevent thrombosis. 
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Venous aneurysm of the axilla simulating a soft tissue | 


tumour 
W. J. OWEN AND I. MCCOLL* 


SUMMARY 

A false venous aneurysm of the axilla following minor 
trauma is described. The previously reported cases are 
reviewed and aetiology and diagnosis of this uncommon 
condition discussed. 


A VENOUS aneurysm is a pathological curiosity in the 
absence of varicose veins. Ín theory, a preoperative 
diagnosis should always be possible in the presence of a 
superficial swelling along the course of a vein which is 
compressible and will refill on release of pressure, but 
lacks arterial pulsation or bruit. A search of the sparse 
literature reporting a total of twelve such lesions reveals 
that a correct preoperative diagnosis was not reached in 
half the cases and, furthermore, each one arose at 
different sites and differed in form. 


Case report 

A 20-year-old Cypriot male was admitted with a large soft mass 
in the left axilla. A month before admission he had had a 
submucous resection of the nasal septum performed, and on 
recovering from general anaesthesia had been aware of a 
constant ache in the right axilla. On leaving hospital 3 days 
later the patient had noticed a small lump in the right axilla 
which had expanded rapidly over the next 3 weeks. 
Examination of the patient at this time showed a fit man with a 
12x 15 cm well-defined mass occupying the whole of the right 
axilla. It was non-pulsatile and non-compressible; the overly- 
ing skin was warm and abnormally dilated superficial veins 


granulation tissue in parts, but in other parts of smooth muscle 
suggesting vein wall. Microscopy also confirmed that th: 
was filled with blood. The diagnosis was then made of a false 
venous aneurysm, probably traumatic in origin. The patient 
made an uneventful recovery. 







Comment 

So far there have only been 12 reported cases of venous 
aneurysms, and most of these are true aneurysms (i.c. 
completely surrounded by vein wall). These have beer 
reported in varying situations, such as the cheek (1), 
superior vena cava (2), short saphenous vein (3), long 
saphenous vein, forearm, groin and calf (4), internal 
jugular vein (5), portal vein (6) and subclavian vein (7). 
In only one of these reports was the aneurysm clearly 
false, in that the majority of the wall of the lesion was 
fibrous tissue, with some parts composed of smooth 
muscle attesting to its venous origin. In theory, venous 
aneurysms can be congenital, traumatic, inflammatory 
or degenerative in origin. Schatz and Fine (4) atiempt to 
explain their lesions by processes of endophlebohyper- 
trophy and endophlebosclerosis, a process compared to 
arteriosclerosis. The false aneurysm described in this 
paper was thought to arise by trauma, and resulted from 
traction injury to one of the branches of axillary vein, by 
sudden movement of the arm when the patient was 
anaesthetized. It is also likely that the lesser tributaries 
of the aneurysm would become obliterated by sudden 


Table 1: REPORTS OF VENOUS ANEURYSMS IN THE ABSENCE OF VARICOSE VEINS 











Preoperative 
Reference Site diagnosis Actiology Special features 
Cooke, 1952 (1) Cheek No Traumatic The sac was composed partly 
of fibrous tissue | 
Abbott, 1950 (2) Superior vena Yes Congenital Incidental finding on 
cava chest X-ray 
Schatz and Fine, Short saphenous No Traumatic No associated varicose 
1962 (4) vein veins 
Forearm Yes Unknown 
Barzilai and Kleckner, Portal No Unknown Rupture into the biliary 
1956 (6) tree 
Anjaria et al., Bilateral internal Yes Congenital Associated with gross 
1974 (5) jugular vein cardiac failure 
Kirtley, 1951 (7) Subclavian Traumatic Secondary to a pistol 
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were noted coursing over the right anterior chest wall. Plain X- 
rays confirmed the soft tissue swelling, but showed no specific 
features. Preoperative diagnosis rested between a cystic 
hygroma and a rapidly enlarging liposarcoma and so radical 
excision was planned. Surgical exploration revealed a tense sac 
filled with blood occupying the whole axilla, under the deep 
fascia and also extending under the pectoralis major and 
latissimus dorsi. The sac was dissected free and the feeding 
veins tied off. At no point was the sac found to be in direct 
continuity with the main axillary vein. Histologically, the wall 
of the cyst was composed of young fibrous tissue and 


wound 


expansion of the sac and compression of surrounding 
structures. [n this case there was evidence of some 
venous embarrassment as judged by the large number of 
collateral venous channels present on the anterior chest 
wall, but which disappeared as soon as the lesion was 
gal 


i. 










removed. There were no histological features to sugg 
a degenerative or inflammatory disease of the vein wa 
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Vascular complications of anterior dislocation of the 


shoulder 
J. K. DRURY-AND J. E. SCULLION* 


SUMMARY 

Vascular complications are rare in cases of simple 
anterior dislocation of the shoulder but the axillary artery 
and its branches may be damaged. Four cases of axillary 


artery injury, including 2 cases of complete transection of 


the artery, are presented. Full upper limb function may 
return if the vascular damage is recognized and prompt 
surgical treatment undertaken. 


ANTERIOR dislocation of the shoulder is a common 
injury with several well-recognized complications in- 
cluding fracture of the glenoid and humerus, neural and 
soft tissue injuries. 

Vascular damage sustained either at the time of 
dislocation or during reduction of the dislocation is very 
rare. The largest series is that of Calvet (1) who reported 
9] cases. Approximately 200 cases of associated vas- 
cular injuries have been reported but only 15 of these 
were complete transections of the axillary artery (2). 

This paper reports 4 patients with vascular damage 
following anterior dislocation of the shoulder not 
complicated by fracture, 2 of whom had complete 
division of the axillary artery. 


Case reports 

Case |: E. K.: female, 64 years. This patient fell on to her 
shoulder sustaining an anterior dislocation. On admission to 
hospital 2 h later, there was an absent radial pulse. A non- 
pulsatile painful axillary mass was noted and the forearm was 
hypoaesthetic. Reduction was performed under general an- 
aesthesia but the pulse did not return. The axillary artery was 
then explored through an incision in the deltopectoral groove 
with muscle reflection. The vessel was atherosclerotic and 
completely ruptured in its third part beyond the branches. The 
axillary vein was not damaged. The severed ends of the artery 
contained thrombus and a Fogarty balloon catheter was 
passed proximally and distally to establish good blood flow. 
Heparinized saline was then infused into the axillary artery in 
both directions and as the ends of the artery were adjacent, 
direct end-to-end suture was performed. This produced a good 
result with return of all pulses, full power and sensation. At 
review 4 years later function was still excellent. 


Case 2: K. G.: male, 69 years. This patient presented with a 
dislocated shoulder after a fall. The same shoulder had been 
dislocated 8 years previously. The patient was shocked with 
decreased sensation in a cold hand and there was no palpable 
radial pulse. The shoulder was easily reduced but there was still 
no palpable pulse below the subclavian artery. Significant 
haematoma had formed in the axilla and arm and the axillary 
artery was explored. The deltopectoral groove was opened and 
pectoralis minor incised. There was a complete rupture of the 
third part of the artery just beyond the circumflex humeral 
origins. The distal end of the artery could not be identified and 
the proximal portion was occluded by thrombus. Upper limb 
circulation was restored with a 6-mm Gortex graft from the 
subclavian to the brachial artery. This produced a good radial 
pulse and the previous neurological deficit resolved within 
24 h. Three months following surgery the patient had good 
upper limb function slightly limited by some shoulder stiffness. 


Case 3: E. G.: female, 63 years. One month after a fall this 
patient presented with a painless expanding axillary mass, and 





Fig. 1. Arch aortogram of E. G. (Case 3). Note large 
axillary soft tissue shadow and abrupt halt of main contrast 
stream at the level of the subscapular artery. A false 
aneurysm is outlined at this site. 


the shoulder was found to be dislocated. There was no palpable 
brachial or radial pulse and no function in the posterior cord o! 
the brachial plexus. An arch aortogram (Fig. 1) confirmed the 
presence of a false aneurysm of the axillary artery. Exploration 
showed the aneurysm to be originating from the avulsion of the 
origin of the subscapular artery. A short segment of the axillary 
artery was thrombosed and this was excised. After proximal 
and distal sweeping with a Fogarty balloon catheter, the vessel 
was repaired by end-to-end anastomosis. The radial pulse 
returned, but despite intensive physiotherapy, only limited 
function of posterior muscle groups was obtained and this has 
not improved over a 5-year period. 


Case 4: G. M.: male, 31 years: This patient was involved in a 
motorcycle accident which resulted in an anterior dislocation 
of the shoulder. Approximately | h later under diazepam 
sedation it was not possible to reduce the shoulder. A general 
anaesthetic was then necessary to achieve reduction and shortly 
after this the patient developed a swollen shoulder with 
diminished brachial and radial pulses. There was gradual loss 
of tactile sensation below the elbow with a flaccid paralysis o! 
the hand and arm, and the patient was shocked. On transfer to 
Glasgow there were no palpable upper limb pulses and the 
hand was cool and cyanotic. At operation the shoulder capsule 
was seen to be disrupted with 3 cm of haematoma in the glenoid 
fossa. Both circumflex humeral arteries had been sheared of! 
producing linear tears in the axillary artery. These defects were 
repaired directly but there was no palpable radial pulse 
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postoperatively. On review 6 months later the hand and arm 
were viable and there was complete resolution of the neuro- 
logical deficit. 


Discussion 

Vascular injury following fracture-dislocation of the 
humerus is quite common but rare in anterior dis- 
location with no bone damage. The pattern of injury 
illustrated in these cases is quite typical. The axillary 
artery is most often damaged in its second part due to 
avulsion of the acromiothoracic trunk (A in Fig. 2) and 
in its third part causing avulsion of the subscapular or 
circumflex humeral vessels (C in Fig. 2) with subsequent 
linear tears in the artery and intraluminal thrombosis. If 
transection occurs, it is usually in the third part distal to 
the branching arteries (2—4). The vulnerability of the 
artery is illustrated in the diagram showing the normal 
and dislocated humerus (Fig. 2). 

Several hypotheses have been proposed for the 
mechanism of injury. Milton (5) suggested that the 
axillary artery is tethered by the subscapular and 
circumflex humeral arteries which accounts for rupture 
occurring mainly in the third part (C in Fig. 2). Brown 
and Navigato (6) describe the pectoralis minor muscle 
as being a fulcrum so that abduction and external 
rotation of the arm puts the axillary artery on the stretch 
and subsequent dislocation carries the artery across the 
pectoralis minor in a pincer action (B in Fig. 2). The 
artery may be fixed to a scarred shoulder joint capsule, 
usually due to a previous dislocation as in Case 2. 
Another dislocation may then easily damage the artery 
(2). 

Most of these mechanisms will occur at the time of 
injury and the elderly patient with atherosclerotic 
vessels is most at risk. Damage may also occur at the 
time of reduction or attempted reduction. This is 
especially true if a longstanding dislocation is mistaken 
for an acute injury. Reduction then requires excessive 
force which the axillary artery may not withstand, and 
this is frequently the occurrence in vascular damage in 
the younger patient. Rockwood (4) emphasizes that 
reduction must be gentle and that a general anaesthetic 
may be required. The injury sustained in Case 4 may 
have been due to excessive violence in attempting the 
initial reduction. 

Vascular damage following dislocation of the 
shoulder is thought to be rare because of the elasticity of 
the axillary artery. Relative ischaemia may go unnoticed 
in the healthy adult as there is often an abundant 
collateral circulation able to cope with the demands of a 
main stem occlusion. The signs and symptoms of 
vascular insufficiency should not be missed, and they 
were evident in our 3 acute cases (Cases 1, 2 and 4). A 
painless expanding axillary mass was the presenting 
feature of the month-old dislocation (Case 3), but this is 
not a constant finding after vascular damage (2). 

There may be a varying sensory and motor deficit in 
the limb and the appropriate pulses may be absent. The 
onset of neurological changes may be gradual, as in 
Case 4, whereas true nerve damage is often apparent 
from the time of injury. Henson (7) suggested that it is 
tempting to ascribe the motor and sensory disturbances 
of ischaemia to a brachial plexus lesion as neurological 
damage is more common. The distribution of an- 
aesthesia, colour and temperature changes and absence 
of pulses should confirm the vascular nature of the 
injury, although these changes may not be obvious in 
the presence of an adequate collateral circulation (8). 





Fig. 2. Diagram of the normal and dislocated humerus and 
its relation to the axillary artery. The parts of the artery 
most prone to injury are illustrated (A, B, C). See text for 
details. 


Delay in exploration and treatment is the main factor 
producing poor results (Case 3). It has been suggested 
that angiography should be undertaken if gentle reduc- 
tion has not improved the circulation (9). This investig- 
ation was only employed in this series in the case of 
longstanding dislocation (Case 3), and it may be that 
angiography should only be considered in the acute case 
if there is some doubt about the diagnosis. This dilemma 
may be met with in the hand which is cool rather than 
cold, hypoaesthetic rather than anaesthetic and pale 
rather than ashen. Sher (9) suggests that this may be due 
to reflex arterial spasm which can be relieved by 
analgesia and failure to relieve the symptoms makes 
exploration mandatory. 

The early treatment of vascular complications was 
reported by Calvet (1), who collected 91 cases of which 
55 per cent were fatal. This high mortality rate was 
attributed to the delay in treatment and late reduction, 
often weeks after the injury. Modern treatment depends 
on prompt action and the methods of dealing with 
vascular injury reflect advances in surgical techniques. 

Cases of transection of the axillary artery have been 
treated by ligation of the ends of the vessel with good 
results (8, 10), although the best functional results were 
in young patients with adequate collateral circulation. 
Rob and Standeven (11) reported excellent results from 
early end-to-end anastomosis in the elderly patient. 
Both Henson (7) and Stener (12) suggested that ad- 
vanced age was an indication for end-to-end suture as 
arterial disease would compromise the collateral 
circulation and atherosclerosis does not prevent suture 
(3, 13). Direct suture was used for linear tears caused by 
avulsion of branches of the axillary artery (Case 4), and 
a search should be made with a Fogarty catheter for 
intraluminal thrombus. Jardon (2) described the limi- 
tations of end-to-end anastomoses and believed a 
reversed vein graft or prosthetic graft to be the method 





of choice for any extensive lesion. Ligation of the 
proximal segment should not be considered since vein is 
usually available, either from the arm or thigh. If 
autograft is not possible, a synthetic graft may be used, 
such as Dacron or Gortex (Case 2). 

All methods of vascular reconstruction should be 
complemented by adequate venous drainage otherwise 
there will be increased tissue tension. All major veins 
should be repaired and fasciotomy may have to be 
considered especially if the arm is markedly oedema- 
tous. The postoperative management of these cases is 
that of the dislocated shoulder, although if signs of 
ischaemia reappear, aggressive re-exploration should be 
carried out. The shoulder was immobilized in a collar 
and cuff sling for 2 weeks. Early movement of the elbow, 
wrist and fingers was encouraged with gentle active 
shoulder movements commencing after the immobili- 
zation period. 

In this series good functional results were obtained in 
all cases although the neurological deficit in the long- 
standing dislocation only partially resolved. 

Rupture of the axillary artery or vascular damage 
associated with anterior dislocation of the shoulder is 
rare. The injury is serious and may put life and limb at 
risk. Prompt treatment and restoration of vascular 
continuity should ensure a complete return of function. 
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Penetrating injuries of the neck: a prospective study of 108 


patients 
F.C. CAMPBELL AND J. V. ROBBS* 


SUMMARY 

One hundred and eight patients were admitted to King 
Edward VIII Hospital, Durban, with a penetrating wound 
of the neck and were managed by a conservative policy. 
Intervention was undertaken if, and only if, there was an 
indication of damage to deep structures. Data were 
collected prospectively. Significant sequelae were seen in 
only 50 patients (46 per cent) and 26 
underwent surgery. Three patients died from their neck 
injuries (2-8 per cent), 2 after operative intervention and 1 
after conservative management. Morbidity was higher 
after surgery, though local sepsis in wound haematomas 
was more common in those treated conservatively. 

A selective policy for surgical intervention is safe and 
justifiable. A minimum mortality and morbidity can be 
obtained by adequate preoperative evaluation which 
includes the use of contrast radiography and angiography. 


THE optimum management of penetrating neck injuries 
is controversial. Mandatory neck exploration has been 
advocated because symptoms and signs are often absent 
and unsuspected major injuries may be found on routine 
exploration (1-16). Exploration is often negative 
though in most series there is a low mortality, low 
morbidity and short hospital stay. 

An alternative conservative approach recommends 
that surgery be undertaken only in the presence of 
diagnostic criteria suggestive of major injury (17-28). 
Fewer unnecessary operations are performed without 
any increase in mortality or morbidity. 

At King Edward VIII Hospital we adopt the latter 
more conservative attitude to neck injuries. All clinically 
stable patients with neck wounds are initially evaluated 
in the casualty department and then have an antero- 
posterior chest and anteroposterior and lateral neck X- 
ray. Thereafter they are admitted and re-evaluated and 
are then managed conservatively, operated upon on 
clinical grounds or undergo further investigation. 


Patients and methods 

All patients admitted to King Edward VIII Hospital from 
February to August 1979 with a penetrating wound situated 
between clavicle and mandible were seen by one of the authors 
(F. C. C.) within 24 h of admission and thereafter the hospital 
course was fully documented until death or discharge. All 
patients were well on discharge but the circumstances. of 
surgical practice in Durban meant that only 53 per cent of 
patients returned for follow-up. Detailed information was 
gathered using a standard form and the reasons for either 
operative intervention or conservative treatment were given by 
the consultant in charge. 


Nature and site of injury 
Nearly all our patients (106) had stab wounds. Only 2 had 
sustained gunshot wounds, one caused by a 0:38 bullet, the 
other by a point-blank shotgun blast. Six patients presented 
more than 24 h after the assault and the average time interval 
between injury and admission was 3-75 h. Ninety-six patients 
were male. The mean age was 29-2 (range 16-60 years). The 
duration of stay in an acute hospital bed averaged 4-2 days, but 
| patient has remained in hospital for 5 months. 

Fifty-nine neck wounds were on the left side and 33 on the 
right: 7 were in the midline and 9 patients had multiple wounds 





Fig. 1. The number of injuries in a particular area is 
indicated. The numbers in brackets refer to associated 
significant deep injuries. Wounds of the posterior triangle, 
excluding the supraclavicular fossa, are less likely to be 
associated with significant deep injury. 


(Fig. 1). Major deep injury was seen less frequently in 
association with wounds of the posterior triangle, excluding the 
supraclavicular fossa, than elsewhere. Major complications of 
the neck wound were seen in 50 cases: single organ injury was 
evident in 37 (Table T) and multiple organ involvement in 13 
(Table II). In 5 the deep injury was situated on the side of the 
neck opposite the entrance wound. Minor complications 
occurred in 39 (36 per cent) patients (Table III). Only 19 
patients (18 per cent) suffered no complications. Associated 
thoracic, abdominal and peripheral injuries were present in 53 
patients (49 per cent) and were severe in 14 (Table IV). One 
patient died from recurrent haemothorax following a stab 
wound of the chest. Five patients required laparotomy for 
penetrating abdominal wounds. 


Diagnosis 

In 46 of the 50 patients with major complications the diagnosis 
was easily established on the basis of symptoms, signs and 
routine plain radiographs. In the presence of multiple organ 
injury, symptoms and signs were elicited referable to all of the 
structures injured. In 21 intrapleural injuries dyspnoea was the 
most common symptom (14 cases) while haemoptysis was 
uncommon. Surgical emphysema was present in about half, 
while acute respiratory embarrassment was encountered on 3 
occasions. Haemo- and/or pneumothorax was diagnosed clini- 
cally in the majority and chest X-rays were conclusive in all 
cases. Where the upper respiratory passages were injured 
dyspnoea, voice change and haemoptysis were the most 
common symptoms. Marked surgical emphysema was present 
in all 7 cases and was more severe and under greater tension 
than that encountered with penetrating lung or pharyngo- 
oesophageal injuries. This feature was also confirmed by plain 
X-rays in all patients. Air could be seen bubbling through the 
entrance wound in 5 patients and acute respiratory embarrass- 
ment developed in 2. If injuries to food passages occurred, 
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Table I: ISOLATED INJURIES COMPLICATING 
NECK WOUNDS 
Intrapleural (haemo- and/or pneumothorax) 21 
Vascular 
Subclavian artery 3 
Common carotid artery 1 
Internal jugular vein l 
Anterior jugular veim l 
Respiratory and food passages 6 
Trachea 3 
Larynx l 
Pharynx i 
Oesophagus I 
Neurological 3 
Brachial plexus 
Spinal cord 1 
Miscellaneous l 
Salivary fistula 1 


Total 37 


Table H: NECK INJURIES WITH MULTIPLE ORGAN 
INVOLVEMENT 


Predominantly vascular 5 
Arteriovenous fistula (common carotid artery/ 
internal jugular vein) 
Subclavian artery + brachial plexus 
Vertebral artery + external jugular vein + 
sympathetic chain 
Subclavian vein + haemothorax 
Posterior facial vein + sympathetic chain 


Involving respiratory and food passages 4 
Larynx + pharynx + glossopharyngeal nerve 
Pharynx + internal jugular vein 
Oesophagus + trachea 
Trachea + facial artery + facial nerve 

Neurological 3 
Brachial plexus + sympathetic chain 
Brachial plexus + vertebral column 
Facial nerve + posterior auricular artery 

Miscellaneous l 
Thoracic duct + haemothorax 


Total 13 


Table HE MINOR SEQUELAE OF NECK WOUNDS 


Wound haematomas 20 
Surgical emphysema 14 
Widened retropharyngeal space 3 
Retained foreign body l 

l 


Anaemia 

Total 39 

Table IV: ASSOCIATED INJURIES 

Intrapleural (haemo- and/or pneumothorax) 9 

Intra-abdominal 5 
Small bowel laceration 3 
Laceration of colon + renal artery l 
Penetrating wound involving only l 

abdominal wall 
Peripheral lacerations, haematomas etc. 39 
Total 53 
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Penetrating injuries of the neck 


Table V: MORBIDITY 











No. 
with 
compli- “A Avoidable 
n cations morbidity complications 
Operative — 26 9 34-0 Mediastinitis (t 
Oesophageal (3 
stricture 
Empyema (i) 
Non- 82 13 160 — Chylothorax (D 
operative Salivary ii 
fistula 
Wound (4j 
infections 
Table VI: MORTALITY 
No, | 
n deaths Cause of death avoidable 
Operative — 26 2 Shock due to No 
subclavian 
artery 
laceration 
Spinal cord No 
injury 
Non- 82 | Large haemo- Yes 
operative thorax, drain in 


wrong side 


haematemesis and dysphagia were the most common. svmp- 
toms. Two patients complained of voice change. Air bubbles 
could be seen coming from the entrance wound in 1 patient. 
Local tenderness and pyrexia were seen in 1 man who presented 
with a week-old oesophageal laceration. Lateral plain X-rays 
of the neck showed retropharyngeal gas in 4 of the 5 patients 
(Fig. 2). 

Injury to the arterial tree was apparent from a history of 
severe bleeding in 4 of 7 patients and 2 were in shock. A bruit 
was audible in 4. Pulse deficit and discrepancy in the blood 
pressure were constant findings in subclavian artery injury, 
though in 1 patient these features could only be elicited on 
upper limb elevation. À pulsating haematoma was encountered 
once in a subclavian artery injury and on both occasions waere 
injury to the carotid artery had occurred. In addition. , both 
patients with a common carotid artery injury developed signs 
of progressive airway obstruction due to an expanding haema- 
toma, with stridor in 1. As with arterial injury, all 5 venous 
injuries were associated with severe bleeding and 4 were 
actively bleeding on admission. Large wound haematomas 
developed in 2. One patient with a subclavian vein laceration 
was in shock and had a large haemothorax which drained more 
than 1500 ml of blood via his thoracostomy tube. 

Finally, in the 6 patients with nerve injuries a clinical 
neurological deficit was present on admission in $. | 

Diagnostic difficulties were encountered in 4 patients, in 3 
diagnosis was delayed because symptoms and signs occurred 
late. One sustained a concussion injury of the spinal 4 cord 
following a gunshot wound. Exploration on the day of 
admission yielded a false negative result. On the second 
postoperative day progressive paralysis occurred with death 
from respiratory failure. At post-mortem the cord was found to 
be softened and surrounded by tense haematoma from the base 
of the skull to the level of the second thoracic vertebra. There 
was no vertebral fracture. 

One patient who developed a salivary fistula following a stab 
wound at the angle of the jaw did not leak saliva until the 
second day. Another patient, treated with intercostal drainage 
for a haemothorax, began to leak chyle via the drain on the 
second day. Thus, the diagnosis of salivary fistula and of 
chylothorax was delayed. 
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Fig. 2. Lateral plain X-ray of the neck showing a thin layer 
of retropharyngeal gas. 


In patients with minor sequelae the primary concern was to 
exclude major injury. In this group symptoms could be difficult 
to quantify and signs were occasionally misleading, but where 
this was the case ancillary investigations helped exclude a 
major structural lesion. In general, however, difficulties were 
minimal. 

Ancillary investigations were used according to clinical 
indication. An absorbable contrast swallow (Dionosil) was 
obtained on suspicion of pharyngeal or oesophageal injury in 
13 patients preoperatively and | postoperatively. Patients with 
suspected arterial injury were evaluated preoperatively with an 
arch aortogram and selective catheterization as indicated. This 
was possible in the majority of our patients even in the presence 
of extensive damage to large vessels (Fig. 3). Direct laryngo- 
scopy, bronchoscopy and oesophagoscopy were performed 
before operation under general anaesthesia in patients in whom 
injury to the respiratory or food passages was suspected. 


Management and results 

Operative management 

Twenty-six patients underwent surgery. The operative 
approach was standard (1, 6, 9, 15, 17). The common- 
est incision used extended from the angle of the 
mandible to the sternoclavicular joint along the anterior 
border of the sternomastoid. Primary operations were 
performed within 24 h of admission in all cases and no 
patient who was initially treated conservatively required 
subsequent surgical intervention. Secondary procedures 
for treatment of complications were required in 2 
patients. One patient with a concealed spinal cord injury 
had a false negative exploration, but there were positive 
findings in all others undergoing surgery. There were no 
unsuspected findings. The management of the injuries 
encountered was on conventional lines. 


Non-operative management 

Eighty-two patients were treated without neck explor- 
ation. In 26 patients significant injuries were managed as 
follows. 





Fig. 3. Selective right carotid angiogram showing an 
arteriovenous fistula between the right common carotid 
artery and the internal jugular vein. The limited spread of 
shotgun pellets is clearly visible. 


Intrapleural injuries: Sixteen of 21 patients with this 
complication were treated with water-sealed intercostal 
drainage. All patients had daily chest X-rays. One 
patient who was initially observed developed enlarge- 
ment of his haemopneumothorax and required subse- 
quent intercostal drainage. 

Respiratory and food passages: One patient with a 
suspected tracheal injury was treated conservatively. He 
was prepared for surgery but his condition was judged 
to be stable and he was treated expectantly with no ill 
effects. 

Neurological: No attempt at primary repair was made in 
any patient with a peripheral nerve lesion. One patient 
with a brachial plexus injury showed some evidence of 
spontaneous recovery. 

Other: Two patients with delayed manifestations of 
their stab wounds, namely salivary fistula and chylo- 
thorax, were treated conservatively. These lesions 
healed spontaneously on the eleventh and sixteenth days 
respectively without further complications. Sixteen 
patients with wound haematomas were treated non- 
operatively. 


Morbidity (Table V) 

In the operative group (26 patients) 11 complications 
developed in 9 patients (34 per cent). Of these the only 
serious occurrence was mediastinitis, oesophageal 
stricture and empyema in a patient who underwent 
emergency exploration for l-week-old oesophageal 
laceration. Extensive dissection was required to locate 


the injury and tissue planes were opened, creating a 
track into the mediastinum and pleural space. 

In the non-operative group 6 patients had wound 
sepsis of which 4 instances occurred following con- 
servative management of a wound haematoma. 
Significant problems were a small recurrent haemo- 
thorax, a salivary fistula and a chylothorax. All were 
treated conservatively. —— 


Mortality (Table VI) 
Two patients in the operative group died (7-7 per cent). 
One sustained a subclavian artery laceration and was in 
profound shock preoperatively. After vigorous resusci- 
tation emergency thoracotomy was performed and the 
lacerated artery was repaired. Signs of cerebral anoxia 
which had been noted preoperatively persisted and the 
patient died on the third postoperative day. The other 
death in this group occurred in the patient who had a 
negative exploration following a gunshot wound in 
whom there was a concealed spinal cord injury. Neither 
of these deaths was preventable. 

One patient died in the group treated conservatively 
(L2 per cent) He developed a large haemo- 
pneumothorax following a cervical stab, but was in- 
toxicated and aggressive on admission making physical 
examination difficult. A chest X-ray was diagnostic but 
the thoracostomy tube was inserted on the wrong side. 
At post-mortem 2 1 of blood were found in the pleural 
cavity and the lung was partly collapsed. The track of 
the knife had traversed the neck and penetrated the apex 
of the affected lung deeply. There was no major 
extrapulmonary vascular injury. This death was avoid- 
able and would have been prevented by more careful 
attention to detail. 


Discussion 

We conducted this prospective study to evaluate a 
conservative regimen for penetrating neck wounds. 
Because only 2 gunshot wounds were seen in this series 
our conclusions refer mainly to stabs. 

The case for mandatory exploration is supported by 
results such as those of Fogelman and Stewart (1), who 
reported a 35 per cent mortality rate in patients treated 
non-operatively, compared with 6 per cent in those 
undergoing immediate surgical exploration. The mor- 
tality in their operative group was significantly in- 
creased when exploration was delayed beyond a period 
of 6 h. The latter finding was confirmed by Shirkey and 
his colleagues (17) and emphasized by others (3, 12, 20). 
Yet others have suggested that symptoms and signs may 
be absent in the presence of major injury and the true 
extent of damage can only be determined at operation 
(2, 4, 6, 7,9, 11, 12, 14-16). Ancillary investigations 
are avoided as any delay is considered hazardous (4, 7). 

However, on review of published series where manda- 
tory exploration is advocated, there are numerous 
reports of major injuries which have been missed at 
exploration with considerable morbidity (3, 4, 12, 14, 
15, 29, 30) and mortality (6, 9, 16). In one series (16) the 
total mortality of cervical oesophageal lacerations was 
due to injuries overlooked at exploration. 

The contrary view is that operation should only be 
undertaken when there is clinical suspicion of deep 
injury. Signs and symptoms are invariably present in 
patients who sustain deep injury (17 - 28) and Stein and 
Seaward (19) found no increase in mortality in their 
patients who underwent operation more than 6 h after 






injury. Our findings are in agreement with conservatism 
and confirm that delay is not disadvantageous; 8 of our 
patients were operated upon more than 6 h after injury 
with no mortality and no increase in morbidity. 

The use of investigations has also been the subject of 
debate. Deaths due to undetected pneumothorax (6, 9) 
can be prevented by preoperative chest X-rays, though 
the only death considered avoidable in this series 
occurred from a misplacement of an intercostal catheter 
in a patient with a large haemopneumothorax, 
Endoscopy and contrast swallow are less reliable 
(16, 30) but they may detect injuries missed at emer- 
gency surgery. One of our patients had an unnecessarily 
wide exploration of the mediastinum to locate an old 
oesophageal injury which had not been previously 
outlined by water-soluble medium which we normally 
use. | 

In our hands, unlike those of others (4, 7, 26, 
arteriography is highly valuable and in all, rather than 
selected, cases (15, 27, 31). Clearly it cannot be carried 
out when clinical life-threatening circumstances are 
present as in 3 of our patients (2 with refractory 
hypotension and | with stridor and an expanding 
haematoma). These apart, angiography was undertaken 
in all our patients with suspected arterial injury. Our 
indications are in agreement with those of Thal and his 
colleagues (33) and Robbs and Baker (35). 

We can conclude that conservative management of 
patients with penetrating neck wounds is safe and 
effectivein the absence of specific symptoms and signs of 
deep injury. These are present in all patients where 
significant damage has occurred but are occasionally 
subtle or delayed. Alertness on the part of the clinician 
and an appreciation of the likelihood of deep injury is 
vital. The use of ancillary investigations for preopera- 
tive localization of injuries is desirable, not only for 
confirmation of diagnosis, but also to help plan surgical 
strategy. Mortality and morbidity can be kept to à 
minimum and with an aggressive diagnostic approach it 
is unlikely that injuries will be overlooked. 
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Management of the amputated thumb 


A. G. LEONARD AND J. COLVILLE* 


SUMMARY 

Two cases are described, one of replantation of an 
amputated thumb, the other of late reconstruction by toe 
transfer. A possible reason for the good results in thumb 
replantation is mentioned, and the advantages of toe 
transfer in thumb reconstruction are discussed. 
Suggestions are made as to the course of action to take 
when confronted with a patient with an amputated thumb. 


AMPUTATION of the thumb is a particularly severe hand 
injury because of the unique role of the thumb in hand 
function. Microsurgical technique allows either replan- 
tation at the time, or reconstruction by toe transfer if 
replantation is impossible or fails. This paper describes 
two cases, one of replantation and one of reconstruction 
of a late referred case by transfer of the great toe. 


Case reports 

Case 1: A 34-year-old butcher amputated his left thumb 
through the proximal part of the thenar eminence on 31 May 
1971. The amputated portion was completely separated and 


After operation the circulation to the thumb was excellent. 
The patient was discharged from hospital after 3 weeks, and 3 
months later he returned to his job as a butcher. At that stage 
he had 45° active flexion of the IP joint of his thumb (Fig. 1). 
but there was a significant degree of thumb web adduction and 
loss of opposition. 

In January 1972 an opponens transfer was performed using 
the extensor digiti minimi quinti as motor. It was recorded on 
the patient’s last review 4 months later that the opponens 
transfer was working well, and that the tip of the thumb could 
touch the base of the ring finger. He left Northern Ireland soon 
after this and has not been examined since, but has remained in 
continuous employment since his return to work. 


Case 2: A 19-year-old joiner sustained a severe circular saw 
injury to his left hand. The thumb was amputated through the 
base of the proximal phalanx, and there were lacerations of the 
ulnar aspects of the index and middle fingers. He was not 
referred until primary healing had been achieved. Sural nerve 
grafts were inserted to bridge defects in the ulnar digital nerves 
of the index and middle fingers, and when it was seen that he 
had regained satisfactory hand function with good return of 
sensation, he was readmitted for thumb reconstruction. 
Transfer of the left great toe was carried out by the technique 





Fig. 1. Case 1. The healed, replanted thumb, prior to carrying out the opponens transfer. The line of amputation can be 


clearly seen. 


was delivered to the hospital an hour later. The remnant of the 
first metacarpal was excised as the line of section was only a few 
millimetres distal to the carpometacarpal joint, and the shaft of 
the metacarpal was wired to the freshened surface of the 
trapezium. Using the operating microscope, one digital artery 
and the cephalic vein were repaired. Both digital nerves were 
sutured and the extensor pollicis longus, abductor pollicis and 
flexor pollicis longus tendons repaired. The replanted digit was 
without circulation for approximately 6 h. 


described by O'Brien et al. (1) on 3 June 1977. Both digital 
nerves, the long flexor and extensor tendons and the radial 
artery and cephalic vein were identified. The first dorsal 
metatarsal branch of the dorsal pedis artery, supplying the toe, 
and the dorsal veins draining from the toe into the origin of the 
long saphenous vein were identified and prepared for transfer. 
The flexor hallucis and extensor hallucis longus tendons and 
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Fig. 2. Case 2. The reconstructed thumb in positions of abduction and opposition respectively. 


the digital nerves were isolated and divided, and the great toe 
resected at the metatarsophalangeal joint, leaving it attached 
only by artery and vein, which were seen to provide an 
adequate circulation. The vessels were then divided and the 
hallux transferred to the hand, where it was implanted after 
trimming the proximal phalanx to the required length. Bone 
fixation was by crossed K-wires and one interosseous wire. The 
dorsal pedis artery was anastomosed to the radial artery and 
the long saphenous vein to the cephalic vein, using the 
operating microscope and 10/0 nylon. Satisfactory circulation 
was restored, with an ischaemic time of under 2 h. The extensor 
hallucis tendon was connected to the extensor pollicis longus, 
and the flexor hallucis to the flexor pollicis longus, and the 
digital nerves sutured. Finally, the skin was sutured, and the 
foot defect closed by means of a transposition flap and a skin 
graft. The procedure took 12 h and the transferred digit never 
gave any cause for concern. 

When he returned to work, after 4 months, he could flex and 
oppose to the base of the little finger and had 40° of active 
flexion at the interphalangeal joint (Fig. 2). One year after 
transfer, reinnervation had progressed to provide sensation 
comparable with the other great toe, and the current range of 
flexion is 60° at the interphalangeal joint. There is no significant 
disability in his foot. 


Discussion 

In view of the unique functional role of the thumb, its 
loss constitutes an injury far out of proportion in 
severity to the loss of any other single digit. The 2 cases 
described illustrate how loss of the thumb may be 
managed using microsurgical techniques. Replantation 
of an amputated thumb was first described by Komatsu 
and Tamai in 1968 (2), and since then several series of 
replants have been reported. In a recent review of 40 
thumb replants, Morrison et al. (3) pointed out that in 
addition to the superiority of the replanted thumb to 
any form of reconstruction, the functional results are 
superior to those in other digits becausé the requirement 
for a thumb forces the patient to use it. However, if 
replantation is not feasible, as may happen in an 


avulsion injury, or if it fails due to vascular compli- 
cations, toe transfer provides an alternative which has 
advantages over any other form of reconstruction. The 
classic tube pedicle, bone graft and neurovascular island 
flap technique has the disadvantages of long hospitaliz- 
ation and several operations. It results in a digit of 
abnormal appearance, with small island of abnormally 
innervated skin in the pulp area, and is poorly adapted 
for its new role. Pollicization of the index finger restores 
an opposing digit at the expense of one finger and hand 
width, and results in a thumb of rather spindly appear- 
ance. Reconstruction of the thumb by toe transfer was 
first described by Cobbett in 1969 (4), but we use the 
modified technique described by O’Brien et al. in 1975 
(1). 

Microvascular transfer of the great toe allows the 
closest functional and cosmetic approach to the original 
digit, providing as it does a ‘thumb’ which has a stable 
sensory pulp, active flexion and extension and a normal 
nail. The period of hospitalization is short and the 
operative time is comparable with the cumulative 
operating time for a staged reconstruction. In contrast 
to pollicization, the rest of the hand is not affected. The 
functional deficit in the foot is minimized by preserv- 
ation of the head of the first metatarsal. In short, 
reconstruction of the thumb by microvascular transfer 
of a toe represents a major advance in reconstructive 
surgery of the hand. 

What then should one do if confronted with a patient 
who has recently amputated a thumb? Contact the 
nearest unit offering a microvascular replantation ser- 
vice (usually, this will be the regional plastic surgery 
unit). Place the amputated part in a polythene bag and 
place the bag on ice, to achieve cooling to 4 °C. Control 
bleeding by bandaging and high elevation of the hand. 
Clamping of vessels must be avoided as it results in the 
resection of a greater length of vessel and may damage 
adjacent nerves. Finally, arrange for rapid transfer of 


- the patient to the uni : 
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Coeliac artery compression 


REGINALD S. A. LORD AND G. DOUGLAS TRACY* 


SUMMARY 

Four women with abdominal pain and compression of the 
coeliac artery by the median arcuate ligament of the 
diaphragm are described. Pain was relieved in each case 
by decompression or reconstruction of the coeliac artery. 
A case in favour of the existence of the coeliac artery 
compression syndrome is presented. 


PRESSURE on the coeliac artery just beyond its origin 
from the aorta is the anatomical basis of the coeliac axis 
compression syndrome, an entity whose validity has 
been strongly challenged (1, 2). 

The major arguments advanced to refute the existence 
of the syndrome are first that anatomical compression 
of the coeliac artery may occur in asymptomatic 
individuals and secondly that it 1s difficult to conceive of 
ischaemia as the cause of the symptoms since intestinal 
ischaemia is generally believed to occur only when at 
least two of the three major gastrointestinal arterial 
trunks are compromised. 

Since an earlier publication (3), 4 further patients 
have been relieved of abdominal pain following opera- 
tion. This experience has encouraged us to continue 
treating patients with symptomatic coeliac axis 
compression. 


Case reports 

Clinical features 

The 4 patients were all women, 3 of whom had in common a 
slender hyposthenic physique with a relatively narrow sub- 
costal angle. This physical habitus in our experience tends to 
have a relatively high origin of the coeliac axis, rendering the 
artery liable to compression from the diaphragm as it enters the 
abdomen. The fourth patient was of average physical build. 


Case I: A 19-year-old woman suffered episodes of pain in the 
epigastrium and right hypochondrium for 5 years. The pain 
usually commenced about 1 h after meals but was not related to 
particular foods nor did antacids or antispasmodics bring 
relief. Initially the symptoms were infrequent but in the 2 years 
prior to presentation the episodes had become more frequent, 
occurring almost daily. At the same time the pain became more 
severe persisting for up to 2-3 h. The patient was tall and 
slender with no abnormal physical findings apart from a bruit 
in the upper abdomen. The bruit was audible throughout the 
respiratory cycle but was loudest during expiration. 

Radiographic contrast studies of the stomach and duo- 
denum, small bowel, colon, gallbladder and kidneys were all 
normal. Selective arteriograms of the coeliac and superior 
mesenteric artery together with a supracoeliac midstream 
aortogram demonstrated a smooth indentation of the anterior 
wall of the coeliac artery immediately after its origin from the 
aorta. During inspiration the anterior coeliac compression 
narrowed the artery by about 60 per cent, but during expiration 
the lumen of the coeliac artery was almost totally obliterated. 

On the 29 January 1975 decompression of the coeliac artery 
and coeliac angioplasty was carried out without complication. 
The patient has remained well and free of pain since. 


Case 2: A 23-year-old woman suffered recurrent episodes of 
colicky epigastric pain for 6 years, worse over the last 9 months. 
The pain was mainly in the epigastrium but radiated to the 
whole of the upper abdomen and was occasionally associated 
with vomiting; at times the patient was awakened from sleep 
with pain. Narcotic injections for relief had been required on 


several occasions from her local medical practitioner. There 
were no apparent precipitating factors. Over the 6 vears the 
patient had consulted several doctors and undergone numer- 
ous radiologic and biochemical tests to exclude local and 
systemic causes of her abdominal pain. She was tall and thin, 
the only abnormality on physical examination being an 
epigastric bruit which increased in intensity on expiration. 
Lateral aortography demonstrated anterior compression of the 
coeliac trunk reducing the lumen by 50 per cent. An anomalous 
left hepatic artery arose directly from the superior mesenteric 
artery but no dilated collaterals were apparent. On 16 June 
1978 the coeliac axis was explored. At operation a 30 mmHg 
gradient between the aorta and distal coeliac artery was 
measured. Following decompression a very slight persisting 
stenosis of the proximal coeliac artery was still visible but the 
gradient had diminished to 10 mmHg. Since operation there 
have been no further attacks of pain. 


Case 3: For 8 years a 29-year-old female suffered attacks of 
epigastric pain which in the 3 years prior to presentation 
recurred at least weekly. Pain often occurred after meals but 
was also liable to awaken the patient from sleep. The pain was 
characterized as a severe cramping which radiated over the 
upper abdomen from the epigastrium. On two occasions 
narcotic injections had been necessary for relief. There were no 
associated features and no apparent precipitating factors. Like 
Cases | and 2 there were no abnormal physical findings, apart 
from the typical epigastric bruit. Aortography demonstrated 
75 per cent stenosis of the coeliac artery plus obvious dilatation 
of the gastroduodenal artery. On 13 March 1975 the coeliac 
artery was decompressed after which an aorto-coeliac gradient 
of 40 mmHg returned to normal, At the same time a cholecys- 
tectomy was carried out since a small stone was found in the 
gallbladder. The patient has remained well and free of pain 
since operation. 


Case 4: A 33-year-old female suffered recurrent upper ab- 
dominal pain for 18 years. She had seen eleven medical 
diagnostic specialists as well as several general practitioners. 
Despite many investigations, which even included diagnostic 
uterine curettage, no abnormality apart from an abdominal 
bruit had been detected. In the 2 years before referral to us, the 
pain had become more severe, sometimes requiring narcotics 
and other powerful analgesics for relief. The cramping pain 
often lasted several hours and was sometimes associated with 
vomiting. There was no diarrhoea but the patient was thin and 
sometimes anorexic, which she attributed to fear of inducing 
pain. Angiography confirmed coeliac axis compression which 
increased from about 50 per cent stenosis during inspiration to 
complete obliteration during expiration (Fig. 1). On 16 October 
1974 the coeliac axis was decompressed and a routine ap- 
pendicectomy carried out at the same time. Following de- 
compression a 25 mmHg gradient between the aorta and 
coeliac artery returned to zero. The patient has remained well 
Wm operation apart from a spontaneous miscarriage | year 
ater. 


Surgical procedure 

Since the existence of the coeliac axis compression syndrome is 
vigorously disputed, it was felt proper that before operation 
each patient should be informed that the procedure was at best 
experimental and that in the opinion of many clinicians the 
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Fig. 1. Lateral aortogram from Case 4 showing the typical anterior indentation of coeliac artery compression (arrow). 


Compression is maximal during expiration. 


arterial constriction was unrelated to the symptoms. Each of 
these 4 patients agreed to operation although another 2 women 
not recorded here declined operation. One of these now resides 
overseas and has been lost to follow-up, the other continues to 
have symptoms. 

The same operative approach was used in each of tlie 4 
patients described. Through an upper abdominal midline 
incision the gastro-hepatic omentum was divided transversely 
and the stomach retracted caudally. The coeliac artery was 
dissected from its origin to its hepatic and splenic branches on 
the upper border of the pancreas. Dense fibrous tissue about 
5 mm thick continuous with the median arcuate ligament was 
encountered and divided until the artery was free throughout 
its entire course. 

In 2 patients (Cases 3 and 4), after release of the constricting 
band the artery returned to normal calibre, but in the other 2 
cases residual stenosis remained. In Case 2 the residual stenosis 
was minimal since it was visually judged to be narrowing the 
artery by only 10 per cent or so, and the pre-existing aorto- 
coeliac gradient of 30 mmHg had diminished to 10 mmHg. It 
was decided that this minor narrowing did not warrant 
arteriotomy and dilatation. 

In Case | no gradient was measured but following division of 
the median arcuate ligament, the coeliac artery remained 
persistently narrowed, presumably from permanent changes in 
the artery wall (3). A 2-cm incision on the anterior surface of 
the coeliac artery was extended into the aorta immediately 
above the coeliac origin. A saphenous vein patch was then sewn 
into the diamond-shaped opening. This angioplasty effectively 
enlarged the coeliac artery from immediately above its take-off 
to its division into the splenic and hepatic branches. 

Apart from the finding of a calculus in the gallbladder of 
Case 3, no other abnormality was detected in the abdomen of 
any patient despite a careful search. 

There were no complications of any of the operations and all 
4 patients have been relieved of pain since the operation. 


Discussion 

Although the existence of a possible syndrome is 
disputed, the anatomical fact of compression of the 
coeliac artery is a well-documented entity. The compres- 
sing agent which indents the anterior surface of the 
vessel just beyond its origin from the aorta is generally 
considered to be the median arcuate ligament of the 
diaphragm, although neurofibromatous tissue derived 
from the coeliac ganglion and vagal branches may also 


contribute. It is possible that in some individuals relief 
following coeliac decompression is derived from 
division of afferent pain fibres rather than from reversal 
of visceral ischaemia. 

The coeliac artery originates from the aorta at levels 
varying from the eleventh thoracic to the first lumbar 
vertebra (4). The primary defect predisposing to com- 
pression has been thought to be an intrathoracic origin 
of the coeliac artery and this sometimes seems to be the 
case. Alternatively, Stanley and Fry (5) and Lindner and 
Kemprud (6), among others, consider that when the 
coeliac artery arises above the level of the median 
arcuate ligament, the ligament is usually low rather than 
the artery origin being abnormally high. Ectomorphic 
young females are mostly affected (6). 

The incidence of compression in an asymptomatic 
population has been variously estimated (Table 7) 
depending on the methods of study. Lateral aorto- 
graphy is the most reliable method, but even using this 
technique it is difficult to decide what proportion of the 
reported incidence of coeliac axis stenosis was caused by 
external compression, and furthermore, how many of 
the stenoses were haemodynamically significant. Levin 
and Baltaxe (11) carried out a prospective analysis of 
lateral aortograms taken in 50 patients, none of whom 
had abdominal pain. Twelve examples of coeliac axis 
stenosis were seen (24 per cent). However, in only 3 cases 
were collaterals noted and only in 1 patient was a bruit 


Table I: ARTERIOGRAPHIC INCIDENCE OF 
COELIAC ARTERY STENOSIS 





Incidence 
Series (9/6) 
Cornell, 1971 (7) | 
Reuter and Olin, 1965 (8) 2:4 
Michels, 1955 (9) 8 
Bron and Redman, 1969 (10) 12:5 
Levin and Baltaxe, 1972 (11) 24 
Meaney and Kistner, 1967 (12) 27 
Koikkalainen and Kohler, 1971 (13) 36 
Colapinto et al., 1972 (14) 49 
Szilagyi et al., 1972 (1) 49 
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Table Il: REPORTED SERIES OF COELIAC ARTERY COMPRESSION TREATED BY OPERATION 


Series No. of cases Decompression Reconstruction Relieved 
Cornell, 1971 (7) 5 5 — 3 
Curl et al., 1971 (21) o - l l 
Barakat et al., 1972 (22) 3 3 — 3 
Ehrenhaft, 1972 (23) 6 Os 6 
Szilagyi et al., 1972 (1) 165 129 36 135 
Stoney, 1974 (24) 31 ? ? 24 
Daily and Fogarty, 1976 (25) I _ ] 1 
Edhag et al., 1977 (26) l l — l 
Garvin et al., 1977 (27) 1 ~ l 
Watson and Sadikali, 1977 (28) 20 20 16 
Present series 4 3 I 4 
Total 238 197 (83%) 


————————————————————————————————— 


audible, findings which suggest that in most of their 
patients, the stenoses did not seriously reduce antegrade 
flow through the coeliac artery. 

Colapinto and his colleagues (14) similarly examined 
152 patients including 17 with abdominal pain. A total 
of 42 patients had moderate to severe coeliac artery 
stenosis from all causes and these included the 17 with 
unexplained abdominal pain. Moderate or severe steno- 
sis (greater than 50 per cent diameter) caused by external 
compression was present in 30 patients or 20 per cent of 
the total group. In another study, Bron and Redman 
(10) observed that a similar percentage (49 per cent) of 
patients with isolated coeliac artery stenosis had un- 
explained abdominal pain. Analysis of the evidence 
from these several arteriographic sources suggests that 
coeliac axis compression of moderate or severe degree 
occurs in about 10-15 per cent of the population. 

The prevalence of epigastric bruits in an asympto- 
matic group has also been estimated. Edwards and 
associates (15) found upper abdominal bruits in 6:5 per 
cent of 200 young volunteers. Julius and Stewart (16) 
detected bruits in 15-9 per cent of a similar population 
and Watson and Williams (17) could hear bruits in the 
epigastrium in 31 per cent of 161 psychiatric patients, 
none of whom suffered abdominal pain. In none of these 
groups were the causes of the bruits confirmed, but in 
almost all the cases reported by Edwards and colleagues 
(15) the bruits were maximal during expiration, which is 
characteristic of coeliac artery compression. 

It is clear that coeliac axis compression and bruits 
both commonly occur in asymptomatic individuals. 
Principally for this reason, many critics (1, 2) deny the 
existence of an associated syndrome, especially one in 
which objective signs of other physical abnormalities 
are lacking. Furthermore, it is widely held (18) that, 
before mesenteric ischaemia develops, at least two of the 
three major visceral arteries (coeliac, superior mesen- 
teric, inferior mesenteric arteries) must be compro- 
mised. This dictum is based on radiological findings in 
patients with intestinal ischaemia and also on the 
observation that occlusive lesions of single visceral 
arteries are a common occurrence in asymptomatic 
patients. 

Against this, it must be conceded that there is a 
considerable spectrum of combinations of arterial 
lesions and the syndromes they produce. For example, 
occlusion of all three visceral arteries may occur in the 
absence of symptoms whereas in others with persistently 
reduced splanchnic flow gut gangrene occurs despite 
relatively normal arteries (19). The splanchnic circu- 
lation is among the least understood of the regional 


systems, so that, while recognizing that isolated arterial 
lesions are usually not symptomatic, the converse, 
namely that at least two of the three principal arteries 
must be compromised to produce ischaemia should not 
be elevated to the status of a law. 

Michels (9) has drawn attention to the large number 
of congenital variations in the coeliac artery and its 
great potential to circumvent proximal obstruction 
through collateral development. The most notable of 
these connect the distal coeliac artery with the superior 
mesenteric through the pancreaticoduodenal arcade 
and the gastroduodenal branch of the hepatic. It is 
possible that in some individuals stenosis of the coeliac 
artery produces symptoms because of a relative failure 
of collateral development, that is, in circumstances of 
high flow requirements ischaemia in the territory of the 
coeliac artery may develop because of the relatively high 
resistance in the collateral vessels. 

This hypothesis has received only cursory attention 
(1, 7) and results of studies have been inconclusive. As 
far as we are aware, the resistance of splanchnic 
collateral circuits in man has not been studied, but in 
other regional circuits, such as the lower limb, collateral 
resistance is relatively high, especially during conditions 
of high flow (20). 

Szilagyi (1) reviewed 165 surgically treated cases of 
coeliac artery compression. We have analysed a further 
73 cases reported since then, making a total of 238 
(Table II). In 9 patients the superior mesenteric artery 
was compressed as well as the coeliac artery, creating the 
circumstance where two of the three major splanchnic 
arteries were compromised, a condition which is gener- 
ally accepted as leading to mesenteric ischaemia. As far 
as we could detect, the clinical complaints and the relief 
afforded by operation in these 9 mdividuals with dual 
lesions did not differ from the details of others recorded 
as suffering from coeliac artery compression alone, yet 
these 9 at least satisfy the postulate of having two 
visceral arteries compromised. 

Review of 165 patients treated surgically during the 
period to 1971 showed that 83 per cent were relieved of 
their symptoms (1). We have analysed a further 73 cases 
and added the results to those of the original 165 (Table 
IT). In these 238 patients the number relieved was still 83 
per cent. 

Evans (29) evaluated 44 patients from 3 to 11 years 
following release of compression. Twenty-two patients 
(50 per cent) were asymptomatic or significantly im- 
proved. Pain or other symptoms had recurred in the 
other 22 patients, 13 of whom had had other operative 
procedures (cholecystectomy, pyloroplasty, hysterec- 


tomy, division of band). Eight of these 13 were im- 
proved by their second operation. We cannot explain 
these results unless the new complaints rather than 
representing a recrudescence of the original symptoms 
are simply the result of new intra-abdominal disease. 
Stoney (24) noted that 35 of 43 patients followed in the 
long term remained cured or improved. 

The detection of other abnormalities in symptomatic 
patients with coeliac artery compression would strongly 
support the case for the existence of this syndrome. 
Diarrhoea and weight loss are not infrequently de- 
scribed either alone or accompanying abdominal pain. 
Stanley and Fry (5), using provocative testing, showed 
that in some patients with coeliac artery compression 
xylose absorption was reduced before operation but 
returned to normal subsequently. A similar experience 
but with only | patient was recounted by Garvin and 
colleagues (27). 

Apart from these few examples, there does not appear 
to be any series of patients with coeliac artery compres- 
sion who have been systematically screened for other 
related abnormalities. Further progress now depends on 
the development of suitably sensitive and reliable 
objective tests which respond to abnormalities of 
splanchnic blood flow. In this respect, coeliac artery 
compression is little different from other forms of 
mesenteric ischaemia, of which the existence is generally 
conceded, but absolute identification has likewise been 
hampered. 
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Massive haemorrhage caused by left renal vein ligation 
T. J. DEVINE, D. F. SCOTT, K. A. MYERS AND R. B. KING* 


SUMMARY 

It is common practice to ligate the left renal vein during 
aortic surgery. Although this does not usually lead to 
complications we report 2 patients in whom left renal vein 
ligation caused massive venous congestion of the kidney 
and major retroperitoneal haemorrhage. Nephrectomy 
was necessary to control the haemorrhage. In 1 patient 
immediate autotransplantation preserved renal function. 


LIGATION of the left renal vein is considered a safe 
procedure (1—6). Collateral venous drainage occurs 
through the numerous tributaries that join the left renal 
vein (7—9). We report 2 patients in whom left renal vein 
ligation caused immediate massive venous congestion 
with severe haemorrhage requiring nephrectomy for 
control. The only other reports of similar problems 
following left renal vein ligation are venous infarction of 
the left kidney (10), increased oozing into the retro- 
peritoneal space (11) and postoperative retroperitoneal 
haemorrhage with spontaneous rupture of the kidney 
(12). 


Case reports 

Case 1: A 62-year-old woman with a 10-year history of 
hypertension, poorly controlled on medication, and impaired 
renal function underwent elective surgery for right renal artery 
occlusion and severe left renal artery stenosis. A transaortic 
bilateral renal endarterectomy was planned. To gain exposure 
the left renal vein was divided close to the inferior vena cava 
and the ends were oversewn. Immediately, the left kidney 
became grossly swollen, severe venous oozing occurred and a 
massive perirenal retroperitoneal haematoma developed. The 
systolic blood pressure fell from 180 to 40 mmHg and the 
central venous pressure from +3 to —3 cmH,0O. As haemor- 
rhage was continuing and the haematoma was still enlarging 
after 15 min observation, a left nephrectomy was performed to 
control bleeding. The ureter was not divided and the kidney 
was immediately transplanted into the left iliac fossa and 
revascularized by anastomosing the divided upturned internal 
iliac artery to the renal artery and the renal vein to the external 
iliac vein (Fig. 1). Transaortic endarterectomy of the right renal 
artery orifice was performed and a strong pulse was restored to 
the distal renal artery. A Tenckhoff peritoneal dialysis catheter 
was inserted into the pelvis and the abdomen closed. Following 
operation, high output renal failure developed but recovery 
occurred and 1 month later the blood pressure was 130/90 and 
the serum creatinine was normal. The patient remains normo- 
tensive with normal renal function | year later. Intravenous 
pyelograms performed 1 month and 12 months after operation 
revealed prompt and equal function in both kidneys. 


Case 2: A 76-year-old man underwent emergency surgery for a 
ruptured abdominal aortic aneurysm. The left renal vein was 
ligated close to the inferior vena cava to improve exposure of 
the aorta above the aneurysm. During replacement of the 
aneurysm with a woven Dacron prosthesis, severe diffuse 
venous haemorrhage occurred around the left kidney produc- 
ing a massive retroperitoneal haematoma. Clamping the left 
renal artery controlled bleeding but haemorrhage recurred 
when the clamp was released. As the venous bleeding from the 
left kidney was causing hypovolaemia, a left nephrectomy was 
performed. Following operation the circulation appeared 
satisfactory but the patient was anuric. An isotope scan showed 
no perfusion to the right kidney. Renal failure was not treated 
by dialysis as the cause appeared irreversible. The patient died 





Fig. 1. The method of autotransplantation. Note that the 
ureter is not divided. 


on the fifth postoperative day. Autopsy revealed that an 
atheromatous plaque had completely occluded the right renal 
artery orifice causing renal artery thrombosis and renal 
infarction. The plaque presumably was fractured by the aortic 
clamp which had been placed across the right renal artery for a 
short period. Histological examination of the left kidney 
showed benign nephrosclerosis and haemorrhagic congestion. 


Discussion 

Division and ligation of the left renal vein without 
reconstitution is performed with many operations. It 
was first described by Clark and Leeds in 1961 (13) to 
facilitate resection of a retroperitoneal tumour. It is 
commonly required for construction of portorenal and 
splenorenal shunts (4, 14—17). It is advocated in some 
patients to improve exposure during aortic réconstruct- 
ive surgery (1,3, 5,6, 18). It can be helpful when 
performing renal artery endarterectomy by the trans- 
aortic approach (19). 

The numerous tributaries that join the left renal vein 
act as collateral venous channels following ligation. 
These tributaries have been demonstrated in extensive 
anatomical studies (7, 8) and confirmed by radiological 
studies (11, 14). The left renal vein receives the inferior 
phrenic and adrenal tributaries, often via a confluent 
channel from above, and the gonadal, capsular, lumbar 
and ascending lumbar veins from below. The left 
adrenal and ovarian veins have been noted to be greatly 
enlarged at post-mortem examination | year after 
ligation of the left renal vein (13, 15). 
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However, variations in the left renal venous pattern 
are common and striking (9) and it is probable that very 
occasionally the tributaries are inadequate to provide 
the collateral outflow that is required after ligation. The 
collateral veins available to drain an obstructed left 
renal vein are less plentiful in the dog than in man and 
left renal vein ligation in dogs usually results in extreme 
venous hypertension, congestion of the kidney, peri- 
renal haemorrhage and death (20). 

In man, the left renal vein varies in length from 60 to 
110 mm (average 84 mm) (9), and most tributaries join 
more than 6 cm from its junction with the inferior vena 
cava (14). The left renal vein should be divided close to 
the inferior vena cava to avoid damaging these tribu- 
taries. In our second patient, although the vein was 
divided close to the inferior vena cava it is possible that 
some tributaries were inadvertently damaged as there 
was a large retroperitoneal haematoma from the rup- 
tured aneurysm and exposure was difficult. In the first 
patient having elective surgery the left renal vein was 
divided close to the inferior vena cava and the tribu- 
taries were not damaged. We believe that the tributaries 
were inadequate to provide the collateral outflow that 
was required. 

‘Stump pressure’ after left renal ligation has been 
measured and the mean pressure has varied between 28 
and 36 cmH ,O (16, 21-23). The ‘critical’ renal venous 
pressure sufficient to interrupt renal function is not 
known but a ‘stump pressure’ above 60 cmH,O prob- 
ably indicates inadequate venous collaterals above 
which it may not be safe to divide and ligate the left renal 
vein (21). 

Szilagyi et al. (18) have recommended that the divided 
left renal vein be routinely reconstituted, a task de- 
scribed as simple and rapid. This has not been our 
experience, as the left renal vein retracts and it is difficult 
to oppose the ends. 

In our first patient bleeding was so massive that 
control was needed before the transaortic endarter- 
ectomy could proceed, so that nephrectomy and im- 
mediate renal autotransplantation was performed. In 
the second patient left nephrectomy was performed in 
the mistaken belief that the function of the right kidney 
would be normal. Anastomosis of the renal vein ap- 
peared technically very difficult but autotransplantation 
might have preserved renal function. 

Division and ligation of the left renal vein performed 
close to the inferior vena cava is usually a safe procedure 
but it can cause severe haemorrhage if the venous 
collateral channels are inadequate or accidentally 
damaged. It should be performed with great caution if 
the right kidney is absent or poorly functioning. If 
massive venous hypertension occurs, the renal vein 
should be repaired if possible. Nephrectomy and im- 
mediate autotransplantation provide a simple alterna- 
tive method of preserving renal function. 
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Transplantation of contaminated organs 


J. A. VAN DER VLIET, G. TIDOW, G. KOOTSTRA, H. F. K. VAN SAENE, 
R.A. F. KROM, M. J. H. SLOOFF, J.J. WEENING, A. M. TEGZESS, S. MEIJER 


AND W. P. L: VAN BOVEN” 


SUMMARY 
In cadaveric organ transplantation there is a risk of 
transfer of infectious agents from donor to recipient. 

The consequences can be fatal for immunosuppressed 
recipients. This is illustrated by a case history in which an 
infection with the fungus Monosporium apiospermum was 
transferred from a donor to two cadaveric kidney recipi- 
ents, of whom one died and the other survi. d with the loss 
of the graft. 

These events led to a review of the literature to 
determine methods of demonstrating possible contam- 
ination of donor organs. Analysis of the case history of 
potential donors, a history taken from relatives or the 
family doctor, autopsy and laboratory examinations are 
considered useful. Victims of drowning, patients with 
severe burns and patients who have been ventilated for a 
long time are high risk donors. 


ORGAN transplantation involves a risk of an infectious 
agent being transferred from the donor into the recipi- 
ent. The conveyance of bacteria (Gram-negative or- 
ganisms (1—3) and Staphylococcus aureus (4)), viruses 
(Herpes (6, 7) and HBsAg (8)) and fungi ( Histoplasma 
capsulatum (9) and Cryptococcus neoformans (10) has 
been reported. Even the transfer of malignancies is well 
documented (9, 11). The immunosuppressed recipient is 
very susceptible to infections. The consequences are 
therefore serious and deaths have been reported 
(4, 5, 8, 9). 

Sometimes the contamination of a cadaveric donor is 
not known at the time of nephrectomy. When the organs 
are transplanted in other centres (more the rule than the 
exception in sharing programmes) information on the 
donor, becoming available days or weeks later, might 
not be transferred to the centres involved. We present 
just such a dramatic event, wherein, by the provision of 
immediate and adequate information, harm to another 
patient was prevented. 


Case reports 
Donor: A 15-year-old boy fell into a ditch when looking for 
bird's eggs. He aspirated water and mud, but succeeded in 
crawling ashore. He was found walking around confused. He 
was admitted to hospital in respiratory failure with pulmonary 
oedema. He was intubated and treated with assistant ventil- 
ation. He was subsequently transferred to the pulmonary 
disease department of the University Hospital at Groningen. 
On admission physical examination revealed moderate 
cyanosis and moist rhonchi were heard over both lungs. The 
chest radiograph indicated a perivascular and peribronchial 
oedema. Artificial ventilation remained necessary. 
According to a standard protocol for drowning cases (12), 
treatment consisted of prophylactic administration of ampicil- 
lin, gentamicin, carbenicillin, clindamycin and corticosteroids. 
The next day the patient had a fever, ranging from 38 to 
40 °C. A butterfly-shaped exudative change, as is frequently 
Observed in drowning cases, developed in the lungs ( Fig. 1). The 
early sputum cultures showed no growth, but after 4 days small 
amounts of Escherichia coli were cultured. Thereupon the 





Fig. 1. Chest X-ray of the donor on day 9. There are 
butterfly-shaped exudative changes in both lungs. 


antibiotic regimen was changed to trimethoprim/sulpha. 
Cultures from blood and urine were all negative. 

On the twelfth day after admission severe bleeding from the 
upper gastrointestinal tract occurred, resulting in serious 
hypotension. In spite of immediate resuscitation the brain 
suffered ischaemia and in the following hours a diagnosis of 
cerebral death was established. In view of the boy's previous 
good health and excellent kidney function during his illness, 
kidney donorship was considered. The Escherichia coli cul- 
tured from the sputum was judged not to be a contraindication. 

The relatives granted permission for donor nephrectomy, 
but not for autopsy. At the time of operation no abnormalities 
were found in the abdominal cavity and two healthy-looking 
kidneys were harvested. By means of the Eurotransplant 
organization two recipients were selected, one in Groningen, 
The Netherlands (recipient A) and the other in Hannover, 
Federal Republic of Germany (recipient B). 


Recipient A: A 25-year-old man suffering from chronic glomer- 
ulonephritis with hypertension had been receiving dialysis 
treatment for 40 months. His first graft had been acutely 
rejected 6 months previously and had had to be removed 10 
days after implantation. At this second transplantation the 
donor's right kidney was implanted extraperitoneally in the left 
iliac fossa. The single renal artery was anastomosed end to side 
with a Carrel paik to the external iliac artery of the recipient, 
the renal vein was anastomosed end to side to the external iliac 
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Fig. 2. Histological examination of the graft of recipient A 
after transplantectomy. Abscess formation and mycelial 
fragments are seen in the renal cortex. a, methenamine 
silver x 34: b and c, PAS x 210. 


vein. An ureteroneocystostomy was performed. The total 
ischaemia time was 22h. The patient received standard 
immunosuppressive treatment, according to our protocol (13). 
There was immediate diuresis with good renal function. 

On the sixth postoperative day rejection was suspected, 
based on fever, sodium retention and a rise in serum creatinine. 
The prednisone dose was increased to 200 mg/day for 4 days, 
but renal function did not improve. Haemodialysis, however, 
was not necessary. 

On the sixteenth postoperative day the patient suddenly 
fainted on the ward. There was swelling and tenderness at the 
site of the transplanted kidney. Haemorrhagic shock became 
evident and, with the diagnosis of a ‘spontaneous’ rupture of 
the graft, an emergency operation was performed. Exploration 
of the kidney revealed a disruption of the arterial anastomosis. 
The haematoma had perforated to the peritoneal cavity. The 
patient was nearly exsanguinated. The graft contained several 
small abscesses and was removed. The external iliac artery was 
doubly ligated. Reconstruction was not considered in view of 
the abscesses in the kidney and the likelihood of an infectious 
cause for the anastomotic disruption. 

The operation was complicated by a cardiac arrest. Internal 
cardiac massage was necessary to restore the circulation. Three 
hours later a re-exploration of the chest was required, because 
of secondary bleeding. During this procedure cardiac arrest re- 
occurred. After successful resuscitation the patient did not 
regain consciousness. As decerebration was diagnosed, further 
treatment was discontinued and the patient succumbed. 

Histological examination of the excised renal allograft 
showed an extensive growth of fungus in the'kidney and along 
the arterial anastomosis (Figs. 2 and 3). Cultures taken from 
the graft were shown to be negative for bacteria and fungi. The 
previous post-transplant blood and urine cultures had all been 
negative. 
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Fig. 3. Histological examination of the wall of the renal 
artery of the graft of recipient A with extensive fungal 
growth in the adventitia. a, HE x 34; b, PAS x 210. 


All laboratory results concerning the donor were reviewed 
and it became evident that a sputum culture, taken at the day of 
his death, had grown a fungus. 

The finding of rupture of the arterial anastomosis and the 
histological confirmation of the suspected myotic origin was 
immediately transmitted to the medical staff responsible for the 
treatment of the recipient of the other kidney. 


Recipient B: A 48-year-old woman treated with haemodialysis 
for 106 months because of polycystic kidneys had received the 
left kidney of the same donor. The kidney was implanted into 
the right iliac fossa 25h after the donor nephrectomy. The 
renal artery was anastomosed end to side with a Carrel-patch 
to the external iliac artery of the recipient and the renal vein was 
anastomosed end to side to the external iliac vein. An 
ureteroneocystostomy was performed. The graft started to 
function immediately. Subsequently there were no signs of 
rejection nor of infectious complications. On the twenty-first 
day, however, the body temperature suddenly rose to 39-4 €. 

With the fatal outcome of recipient A in mind, a decision was 
made to explore the graft. Operation revealed a renal allograft 
scattered with small abscesses. The kidney was removed and 
the renal vessels were ligated. The Carrel-patch remained in 
situ. The wound was irrigated with neomycin/bacitracin and 
closed. The patient recovered without any signs of infection. 
Cultures of the kidney yielded a fungus. 


Comment: The identification (Central Institution for Fungus 
Culture, Baarn, The Netherlands) showed that the fungus 
isolated from the donor was identical to the fungus isolated in 
Hannover—Monosporium apiospermum (imperfect form of 
Allescheria boydii). This species, that had never before been 
identified as an infectious agent in Groningen and Hannover, 
has been isolated from soil (14, 15) and polluted water (16). It 
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has been described as a causative agent of maduromycosis 
(17, 18) and there are a few reports on secondary pulmonary 
allescheriasis (19-21). An allescheria sepsis has been reported 
once (22). 

In our opinion, enough clinical evidence is available to 
justify the assumption that the fungus Monosporium apiosper- 
mum had been transferred from the donor to both recipients. 


Discussion 

Secondary anastomotic leakage after vascular surgical 
procedures involving organ grafting indicates sepsis 
(24, 25). Repair of the damaged suture is contraindi- 
cated and re-anastomosis should not be carried out, for 
recurrence of the leakage is likely (4, 26). Treatment 
should consist of removal of the graft and ligation of the 
affected vessel, followed by intensive antibiotic therapy. 

Before accepting a diseased person as an organ donor 
the existence of agents that can be injurious to the health 
of possible transplant recipients should be ruled out. 
This entails analysis of the details of the case history of 
the potential donor, a history taken from relatives or the 
family doctor, autopsy and laboratory examinations, 
such as blood and urine cultures. However, all these 
procedures are time-consuming and most centres prefer 
to transplant donor kidneys within 36h of cold 
ischaemia. 

From the outlined case history it may be concluded 
that victims of drowning are less suitable as organ 
donors. Another category of high risk donors are 
patients who have been ventilated mechanically for 
more than a week (27). Such persons are likely to have 
contracted infections due to lung complications, 
urethral catheterization and sometimes steroid therapy. 

Transfer of Staphylococcus aureus in transplanted 
kidneys from a donor who had received severe electrical 
burns, leading to the death of one recipient and serious 
illness in the other, has been reported (4). 

Participation in an organ-sharing organization gives 
rise to a number of uncertainties. The donor procure- 
ment and management take place beyond the sphere of 
influence of the transplant team, while they carry the 
responsibility for the ultimate treatment. Good com- 
munication within the organ-sharing organization and 
awareness of the shared responsibility of the partici- 
pants make transplantation safer, as is shown in this 
report. i 
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Evidence for the flutter valve mechanism of the lower 
oesophageal high pressure zone* 


J. CLARK AND A. CUSCHIERI+ 


SUMMARY 

Simultaneous oesophageal manometry and pH monitor- 
ing was performed at rest and during abdominal com- 
pression in 189 subjects. The force exerted by the high 
pressure zone (HPZ) and by its intra-abdominal segment 
was reduced to the same extent in the 102 subjects who 
refluxed and the 87 who did not. Reflux during abdominal 
compression occurred in the subjects whose HPZ force 
fell into a critical range and in whom the contribution by 
the abdominal segment was reduced to less than 50 per 
cent of the total force exerted by the HPZ. These results 
are more in keeping with a mechanical flutter valve theory 
of lower oesophageal competence than sphincteric reflux 
control. Furthermore, the results indicate that measure- 
ments of oesophageal pressure, length or force in the 
resting state do not account for reflux or gastro- 
oesophageal competence, but that it is the reserve of 
pressure, length or force during stress which is 
responsible. 


As the pressure recorded from the lower oesophageal 
high pressure zone (HPZ) does not adequately reflect 
competence at the cardio-oesophageal junction (1 — 3), it 
is necessary to re-evaluate other mechanisms. The 
hypothesis that the normal intra-abdominal segment of 
oesophagus acts as a flutter valve against gastro- 
oesophageal reflux (4,5) has received experimental 
support (2). It has also been suggested that extrinsic 
pressure on the lower oesophagus contributes to the 
recording of an HPZ (5, 6). The present study was 
undertaken to assess the force exerted by the HPZ in its 
intra-abdominal segment in relation to reflux control 
during abdominal compression. In addition, raw data 
are presented on the effect of raised intra-abdominal 
pressure on the HPZ and intra-abdominal length of the 
oesophagus. 


Methods 
Studies were performed in 189 subjects of whom 20 were 
normal volunteers and 169 presented for the evaluation of 
widely varying symptoms. All were studied in the supine 
position. A triple lumen manometric catheter was passed 
through the nose into the stomach and then withdrawn at the 
rate of 6 cm/min. The catheter was calibrated along the length 
and its progress was marked in 0-5-cm intervals on the 
proceeding chart record. The position of the proximal end of 
the HPZ was identified in centimetres from nares and a pH 
probe (Beckman Cecar) was positioned with its recording tip 
5 cm cephalad to this. The manometric catheter was reinserted 
into the stomach which was then emptied, and 300 ml of 0-1 N 
hydrochloric acid was infused into the stomach. Manometric 
recording was recommenced and the abdomen was compressed 
by the inflation to a pressure of 50 mmHg of a sphygmomano- 
meter thigh cuff stitched to a canvas abdominal binder. The 
manometric pullthrough was repeated and the cuff was de- 
flated. Subjects were considered to have refluxed during this 
test if the oesophageal pH fell below 4-0 during abdominal 
compression. Reflux occurred in 102 subjects and did not in 87. 
The measurements taken were the pressure, length and intra- 
abdominal length of the lower oesophageal HPZ, and the mean 
end expiratory gastric and oesophageal pressure. HPZ pressure 


was calculated by subtracting the mean end expiratorv gastric 
pressure from the mean end expiratory pressure in the highest 
sustained segment of the HPZ trace. The length was read cin the 
chart recording from the point at which gastric pressure hegan 
to rise when the recording entered the HPZ, to the point at 
which oesophageal pressure was reached. The intra-abdorminal 
segment of the HPZ was measured on the chart between the 
point at which the HPZ pressure rise commenced and the 
respiratory inversion point. The force exerted by a bom wide 
strip of lower oesophageal muscle was calculated from the 
product of the pressure (mmHg) and length (om) of the high 
pressure zone. This was expressed in mill Newtons (mN) by 
multiplying the product by 13:332 (the conversion factor for 
mmHg cm^ to mN}. This force was calculated for the whole 
length and for the intra-abdominal length of the HPZ in 
refluxers and non-refluxers both at rest and under compression. 
To determine the proportion of the HPZ force operative over 
the intra-abdominal segment, the ratio of force exerted by 
abdominal segment to force exerted by full length of the HPZ 
was calculated in each group both at rest and under 
compression. 






Manometric equipment 

The manometric equipment comprised a Harvard 932 infusion 
pump (6800 r/min motor) mounted with three Luer-lock giass 
syringes with greased barrels. The syringes were connected to 
Hewlett Packard 1280 pressure transducers by Tygon tubing ot 
inside diameter 3 mm and outside diameter 6S mim. This 
tubing was connected to the transducers and syringes by new 
three-way taps (Pharmaseal K 75a}. The triple lumen mano- 
metric catheter was constructed from three lengths of Tygon 
tubing (inside diameter 1-7 mm, outside diameter 2-6 mum) 
welded together along the length. One longitudinally orien- 
tated oval recording side hole was cut in each tube, slightly 
larger than the cross-sectional area of the tubing. The holes 
were positioned 5, 10 and 15 cm from the tip, and racially 
spaced at 120°. The catheter was connected Lo the pressure 
transducer without. a constriction in the lumen and the whole 
assembly was transparent from the syringe to the catheter üp. 
Each lumen was perfused with distilled water at a rate af 
1-9 ml/min and the full response rate of the assembly was 
110 mmHg/s. The recorder was Hewlett Packard 7758 with 
885C amplifiers. 


Statistical methods 

Changes occurring within individuals were analysed by the 
paired : test, and differences between the groups were analysed 
by the Wilcoxon rank test. 


Results 

Of the 102 subjects who refluxed during compression 
manometry, 14 exhibited the common gastro- 
oesophageal cavity phenomenon with gastric pressur 
extending up the whole or part of the length of the 
oesophagus. High pressure zone characteristics were 
therefore available under compression for 88 of the 
refluxing subjects and all of the non-refluxing subjects. 
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Table I: CHANGES IN INTRALUMINAL PRESSURE RESULTING FROM ABDOMINAL COMPRESSION 


Reflux status Site of recording 


ett te hth tA 


Non-reflux Oesophagus above HPZ 
Reflux Oesophagus above HPZ 
Non-reflux HPZ 

Reflux HPZ 
Non-reflux Stomach 

Reflux Stomach 


Pressure (mmHg) 


At rest During compression P 
1-3+3-0 (230-894) 2743-1 (114-8%) « 0-001 
23 2:3 (191798) 3-44+3-6 (105.994) « 0-001 

17-4 8-0 (46-095) 11:9 +60 (50-495) « 0-001 
13-4+5-7 (50-694) 7-6 3 4-8 (63.994) « 0-001 
3-6 +3-0 (83:394) 12:9 4- 3-4 (26:494) « 0-001 
42 +30 (7149s 126443 B41%) <0-001 
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Values are mean t s.d. with coefficient of variation in parentheses. 


Table II: CHANGES IN HPZ LENGTH, INTRA-ABDOMINAL LENGTH AND INTRA-ABDOMINAL LENGTH 
AS A PROPORTION OF TOTAL HPZ LENGTH (%) IN NON-REFLUXING (N) AND REFLUXING (R) 





SUBJECTS 
Length At rest Under compression P 
Total HPZ length (cm) N 42-12 (28:695) 40-15 (37.594) 
R 4441-4 (31894) 347414 (37894) « 0-001 
Intra-abdominal length (cm) N 26+0-9 (34-694) 2:2* +08 (364%) « 0-001 
R 23410 (43594) 1-7*4+0-9 (52.994) « 0-001 
% intra-abdominal length N 64-24 + 21-7 (33-894) 52-4 + 22-2 (42:3%) « 0-005 
R 53-8t + 19-6 (36-494) 45-8 4-259 (56.594) « 0-005 


Values are mean t s.d. with coefficient of variation in parentheses. 


* N v, R, P<0-05; tN v. R, P<0-01. 


Table III: CEPHALAD DISPLACEMENT OF HPZ 
(cm) RESULTING FROM ABDOMINAL 





COMPRESSION 
Upper end Respiratory Lower end 
of HPZ inversion point of HPZ 
Non- L2t4 12+] P5+1-3 
refluxers 
Refluxers 1:54- 1:2 l-4413 1741-7 


—— 





Values are mean t s.d. 


Table IV: TOTAL HPZ FORCE AND FORCE 
EXERTED BY INTRA-ABDOMINAL SEGMENT (mN) 
IN NON-REFLUXING (N) AND REFLUXING (R) 
SUBJECTS, AT REST AND DURING ABDOMINAL 
COMPRESSION 


Force Under 
(mN) compression 


Total HPZ N 972-2* + 50-9 (49-4%) 632-9* + 35-4 (52-294) 
length R 631:6* + 40:0 (59-195) 381-4* + 28-2 (69-494) 
Intra- N 590-6* + 35-1 (60-094) 343-0* + 27-0 (73-4945) 


» 


abdominal R 323-6* + 29-3 (84-494) 167-7* +171 (95:694) 


At rest 








All values are mean t s.d. with coefficient of variation in 
parentheses. 
N v. R, P«0-001. 


The raw data for calculations of HPZ force are 
presented in Tables J and 17. The mean HPZ pressure in 
non-refluxing subjects was higher than in refluxing 
subjects, both at rest and during abdominal compres- 
sion. Those who did not reflux during compression, 
however, had the same HPZ pressure during compres- 
sion as the refluxers had at rest. There was a high 
coefficient of variation in the pressure measurements. 
HPZ pressure fell in both groups as a result of ab- 
dominal compression. The oesophageal and intragastric 
pressure rise resulting from compression was the same 
in both groups. 
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Measurements of length in the HPZ had a lower 
coefficient of variation than measurements of pressure. 
The length of the HPZ did not change in non-refluxing 
subjects, but as a result of compression the HPZ was 
shortened in refluxing subjects, and the intra-abdominal 
length of the HPZ was shortened in both groups. The 
high pressure zone was displaced cephalad by ab- 
dominal compression (Table IT). 

A similar pattern of frequency distribution of the 
force exerted by the HPZ at rest was observed in both 
refluxing and non-refluxing subjects but the curve was 
shifted to the left in refluxers (Figs. 1 and 2). The force 
exerted by the whole and by the abdominal segment of 
the HPZ was significantly greater in the non-refluxing 
group than in subjects who refluxed both under basal 
conditions and during abdominal compression 
(P « 0:001). The changes produced by abdominal com- 
pression on the force exerted by the full length and by 
the abdominal segment of the HPZ are shown in Table 
IV. Although abdominal compression caused a signifi- 
cant reduction in the force exerted by the total length of 
the HPZ in both non-refluxers (26-1 per cent) and 
subjects who refluxed (29-6 per cent), there was no 
significant difference in the magnitude of this reduction 
in each group (P>0-3). The reduction in the force 
exerted by the abdominal segment of the HPZ was the 
most pronounced effect of abdominal compression and 
accounted for 73 per cent and 62 per cent of the total 
force reduction in the non-refluxing and refluxing 
subjects respectively. Again there was no significant 
difference in the extent of the reduction of the force 
exerted by the abdominal segment in each group (non- 
refluxing 42-5 per cent, refluxing 55-1 per cent, P» 0-1). 
In those who refluxed during compression the resting 
values of the total HPZ force and abdominal segment 
force were of the same magnitude as the compression 
values in those who did not reflux. The ratio ‘force 
exerted by abdominal segment to force exerted by total 
HPZ' expresses the relative distribution of force on 
either side of the respiratory inversion point. The 
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Fig. 1. Frequency distribution of total HPZ force in non- 
refluxers at rest (n = 87). Normal distribution, 7^ = 19-49, 
P «0-01. Skewed to right (xn, = 0-95), B, = 0-67, P 0-02. 
Mesokurtic, B, = 4-09, P 0-01. 


frequency distribution histograms of this ratio in both 
groups of patients under basal conditions and during 
abdominal compression are shown in Figs. 3 and 4. 
Abdominal compression resulted in a shift of the mean 
to the left in both populations, demonstrating a reduc- 
tion in the proportion of the force exerted by the 
abdominal segment. The changes in the force distribu- 
tion ratio during abdominal compression were signifi- 
cant and are illustrated in Fig. 5. Although the magni- 
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Fig, 2. Frequency distribution of total HPZ force in 
refluxers at rest (n = 102). Normal distribution, y^ = 15:34, 
P «0:005. Skewed to left (14 = —9:83), f, = 062, P0402. 
Mesokurtic, 8, = 2:42, P « (05. 

tude of the reduction of the HPZ force was similar in the 
two groups, the distribution of the residual force during 
abdominal compression was significantly diferem. 
Whereas in the non-reflux group the residual force of the 
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Fig. 3. Frequency distribution of the ratio intra-abdominal segment (IAS) force to total HPZ force in non-refluxers at rest 
and during abdominal compression (n = 87). The arrow indicates the point at which HPZ force is equally distributed above | 


and below the respiratory inversion point. 
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Fig. 4. Frequency distribution of the ratio intra-abdominal segment (IAS) force to total HPZ force in refluxers at rest and 
during abdominal compression (n = 102). The arrow indicates the point at which HPZ force is equally distributed above 
and below the respiratory inversion point. 
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Fig. 5. Changes in HPZ force and the ratio intra-abdominal 
segment (LAS) force to HPZ force in non-refluxing and 
refluxing subjects. The height of the bars is proportional to 
total HPZ force and the cross-bar indicates the distribution 
of force either side of the respiratory inversion point. 


HPZ was equally distributed on either side of the 
diaphragm, only a third of the residual force was exerted 
by the abdominal segment in patients with reflux during 
abdominal compression. 


Discussion 

The flutter valve mechanism of the abdominal segment 
(4,5) of the oesophagus has been neglected. 
Measurements of the length, and abdominal length of 
the HPZ, are less variable than measurements of 
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pressure (7), and have been examined alone and in com- 
bination with pressure measurements as an expression 
of force exerted by the HPZ. In this study simultaneous 
measurements of reflux and HPZ characteristics have 
been made. This is an important distinction from 
previous work in which an induced pressure rise or fall 
has been assumed to be associated with an improved or 
weakened barrier to reflux simply by reference to 
grouped data in which mean HPZ pressure is lower in 
refluxers than in non-refluxers (8). Such scatter exists in 
these populations (1) and, as seen in this study, the 
resting HPZ pressure in the individual is of no value in 
predicting reflux (9). In the present study HPZ pressure 
and force were the same in subjects who were not 
refluxing during compression as in refluxers at rest. This 
indicates that reflux is not associated with the low 
resting values of pressure or force per se, but with the 
lack of reserve of force under stress. Thus reflux may be 
prevented under basal conditions but not when the force 
is reduced during periods of raised intra-abdominal 
pressure. As the extent of the reduction in force exerted 
by the HPZ was similar in both groups, it seems likely 
that a reduction below an absolute critical level of force 
(or pressure) underlies gastro-oesophageal reflux rather 
than an inability to compensate for the effect of raised 
intra-abdominal pressure. The finding of a fall in HPZ 
pressure during compression is at variance with other 
reports (8) and obviates the need to invoke vagally 
mediated HPZ augmentation (10) in the control of 
reflux. The ablative effect of compression on the HPZ 
force is probably due in part to cephalad displacement 
of the HPZ (11, 12), but reflux does not automatically 
follow if sufficient reserve of abdominal segment force is 
retained. The proportionately greater effect of com- 
pression on the abdominal segment of the HPZ could be 
ascribed to distraction of the walls of this segment 
consequent upon fundic distension during compression 
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(13). Reflux would occur when the flutter valve effect 
was overcome by this mechanism. 

Factors other than a fall below a critical level of force 
may also be involved in cardio-oesophageal incom- 
petence. The distribution of the residual force of the 
HPZ during raised intra-abdominal pressure was shown 
to be different in patients with reflux during abdominal 
compression and in non-refluxers. Whereas the residual 
force was equally distributed on either side of the 
respiratory inversion point in the non-reflux group, only 
one-third of the residual force was exerted by the 
abdominal segment in patients with reflux. These find- 
ings are in keeping with the theory that the lower 
oesophageal high pressure zone defines a segment of the 
lower oesophagus which behaves like a flutter valve in 
reflux prevention and does not function as a sphincter 
which reinforces its action in response to abdominal 
compression. 


Acknowledgement 
Financial support from the Tayside Health Board is gratefully 
acknowledged. 


References 
1. CLARK J., MOOSSA A. R. and SKINNER D. B.: Pitfalls in the 
performance and interpretation of oesophageal function 
tests. Surg. Clin. North Am. 1976; S6: 29. 
2. CLARK J. and CUSCHIERI A: The lower oesophageal high 
pressure zone and reflux during abdominal compression. 
Eur. Surg. Res. 1978; 10: Suppl. 1, 52. 


3 


10. 


ll. 


13. 


. JOHNSON H. D.: The Cardia and Hiatus Hernia. Springfield, 


. CLARK J., DEMEESTER T. R., JOHNSON L. F. et ai: 24-hour 
. CLARK J., HALL A. W., CANNON J. D. et al Lower oese- 


. COHEN S. and HARRIS L D. Does hiatus hernia affect 






VENKATACHALAM B., DA COSTA L. R., IPS. K. L. et aL: What is 
a normal esophagogastric junction? Gastroenterology 
1972; 62: 521. 


. CANNON W. B: The Mechanical Factors of Digestion. 


London: Edward Arnold, 1911. 
Hi: Thomas, 1968. 


lower oesophageal pH monitonng and the lower eso- 
phageal sphincter. Surg. Forum 1975; 26: 362. 


phageal high pressure zone: variability in recordings of 
pressure and length. Br. J. Surg. 1978; 68: 367. 





competence of the gastro-oesophageal sphincter? N. Engi. 
J. Med. 1971; 284: 1053. 


. CLARK 1., HALL A. W., CANNON J. D. et al: The nature of 


variation in lower oesophageal high pressure zone pressure 
with time. Br. J. Surg. 1978; 68: 824. 

CRISPIN J. S., MCIVER D. K. and LIND 1. F.: Manometric study 
of the effect of vagotomy on the gastro-oesophageal 
sphincter. Can. J. Surg. 1967; Hk 299—303, | 
CLARK J., DEMEESTER T. R. and SKINNER D. B) Re-evaluation, 
of the response of the lower oesophageal high pressure 


UE 


zone to abdominal compression. Br. d. Surg. 1976; 63. 665. 


. KHAN T. A., CRISPIN J. $. and LIND J. F.: Effect of change of 


position on the function of the canine lower oesophageal 
sphincter. Gastroenterology 1974; 67; 957-64. 

BOTHA G. S. M: The Gastro-oesophageal Junction. Boston: 
Little, Brown, 1962. 


Paper accepted 29 February 1980. 





Br. J. Surg. Vol. 67 (1980) 604—606 Printed in Great Britain 


Wilkie’s syndrome—a rarity? 
LARS LUNDELL AND ANDERS THULIN* 


SUMMARY 

Six cases are reported of vascular compression of the 
duodenum giving rise to duodenal and gastric dilatation, a 
condition which may be more common than generally 
recognized. The pathophysiology, difficulties of diagnosis 
and treatment are also discussed. Recognition of this 
disease is essential otherwise it may be fatal. 


DUODENAL obstruction and dilatation secondary to 
compression of the third portion of the duodenum by 
the superior mesenteric artery was first described by von 
Rokitansky (1) and later by Kundrat (2), Albrecht (3) 
and Robinson (4). In 1907 Bloodgood (5) suggested that 
this potentially life-threatening condition could success- 
fully be surgically treated by a duodenojejunostomy. 
Vascular compression of the duodenum has, during the 
years, received many names, such as superior mesenteric 
artery syndrome (SMAS), arterio-mesenteric duodenal 
compression syndrome, the cast syndrome and chronic 
duodenal ileus. This entity was first studied in more 
detail by Wilkie (6, 7). He detailed the most charac- 
teristic symptoms as post-prandial epigastic pain, 
eructations and fullness, frequently associated with 
voluminous vomiting. The symptoms appeared inter- 
mittently with a duration of a day or two. These periods 
were often followed by many weeks of more or less 
complete relief. Furthermore, Wilkie noted that the 
patients obtained partial or complete relief in the 
knee—chest or recumbent position lying on their left 
side. 

During this century the interest in Wilkie’s syndrome 
has varied considerably and some have even questioned 
its very existence (8). In the literature there are, however, 
about 310 cases reported where vascular compression of 
the duodenum has given rise to the clinical picture 
described by Wilkie. In this article we report a further 6 
cases. 


Patients and methods 
During the period 1969-79 we have, at this district general 
hospital, identified 6 cases of vascular compression of the 
duodenum. The hospital serves a community of 110 000 
inhabitants. A summary of symptoms, symptom duration, X- 
ray findings and treatments is presented in Tables I and JI. It 
can be seen that all ages were represented. Four of the 6 patients 
were very thin. Only two gave a history of weight loss. Post- 
prandial epigastric pain, fullness, eructation and vomiting were 
present in all patients. These symptoms were accentuated by 
heavy meals. The vomiting was voluminous in all patients 
except in Case |. Four patients had previously been admitted to 
hospital on two or more occasions due to unexplained 
vomiting. One patient had had a duodenal ulcer for many years 
but lately non-obstructive vomiting became the presenting 
symptom. The duration of symptoms varied considerably but 
the attacks lasted for only a couple of days. It should also be 
noted that only 3 patients gave a history of postural relief. 
X-ray investigation of the stomach and duodenum revealed 
a classic picture with dilatation of the proximal duodenum as 
far as the midline, where there was an abrupt obstruction of the 
third portion of the duodenum as it crossed the spine (Figs. | 
and 2). In some cases the dilated portion exhibited strong, 
churning and even reversed peristalsis. However, with a 
conventional barium X-ray technique, a classic picture could 





Fig. 1. Barium examination of the stomach and duodenum 
demonstrating a vertical obstruction of the third part of the 
duodenum. 





Fig. 2. Barium examination of the duodenum demonstrating 
dilatation of the proximal part and a vertical extrinsic 
pressure of the third part of the duodenum. 
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Table I: CLINICAL PRESENTATION AND X-RAY FINDINGS IN 6 PATIENTS WITH WILKIE’S SYNDROME 


eee 


Case Symptom Epigastric pain 
no. Age Sex duration and vomiting 

| 57 M 40 yr Yes 

2 14 F 7 mth Yes 

3 70 M 2 mth Yes 

4 18 M 3 mth* Yes 

5 20 M 12 yr Yes 

6 31 M 30 yr* Yes 


Postprand. 
epigastric Postural Reduction X-ray 
fullness relief in weight finding 

No No = — VE— + VC 
Yes No + ve 
Yes No 2 kg ve 
Yes Yes 5 kg vet 
Yes Yes : = YE e VE 
Yes Yes vet 





* Admitted after 2 days with severe vomiting. 


t Plain X-ray of the abdomen demonstrating gastric and duodenal dilatation. 





Fig. 3. Hypotonic duodenography demonstrating a 
proximal dilatation of the duodenum. 


Table II: RESULTS OF SURGICAL TREATMENT IN 
6 PATIENTS WITH WILKIE'S SYNDROME 


Case Surgical Time of 
no. treatment Results Observation 
| | Duodeno- Free from 5 yr 
jejunostomy vomiting, 
recurrent 
duodenal ulcers 
2 Exploratory Dead | yr later. — 
laparotomy acute gastric 
dilatation 
3 Exploratory Free from any 9 yr 
laparotomy, symptom 
2 mth later 
GJ+EA 
4 Duodeno- Dead post- — 
jejunostomy operatively 
5 | Duodeno- Free from any 6 mth 
jejunostomy symptom 
6 Billroth II Free from any 2 mth 
resection symptom 


GJ, Gastrojejunostomy; EA, entero-entero anastomosis. 


be obtained in only 2 patients when they were symptom-free. 
Hypotonic duodenography was used with success in one case 
(Fig. 3), where conventional X-ray technique had given 
inconclusive information. In 2 patients who had emergency 
operations, a plain X-ray of the abdomen revealed gross 


dilatation of the stomach and duodenum and in one of these 2 
there was also a pneumoperitoneum. 


Treatment and results 

All 6 patients had a laparotomy and 2 had to be 
operated upon as emergencies. Nothing abnormal was 
seen during the laparotomy in the 4 patients who were 
symptom-free, except for a varying degree of hyper- 
trophy of the duodenal wall. Two of these 4 patients 
had a duodenojejunostomy, whilst in 2, for unknown 
reasons, a shunt was not performed. One of these last 
2 patients returned 2 months later with persistent 
symptoms that required a gastrojejunostomy and an 
entero-entero anastomosis. The remaining patient, a 14- 
year-old girl, suddenly died | year later because of acute 
gastric dilatation with aspiration pneumonia. Post- 
mortem examination revealed a massive dilatation of 
the stomach and duodenum down to the point at which 
the duodenum was crossed by the mesenteric vessels. 
Beyond this, the intestine was collapsed. Almost the 
same picture was seen in the 2 patients who were 
submitted to emergency laparotomy. At one emergency 
operation a duodenojejunostomy was performed but 
the patient succumbed postoperatively from a staphy- 
lococcal septicaemia originating from an extensive 
subcutaneous thrombophlebitis. In the other patient a 
hemigastrectomy with a gastrojejunostomy had to be 
carried out, due to severe ischaemic changes in the wall 
of the distal part of the stomach with a perforation; the 
postoperative course was, however, uneventful. 

The 4 surviving patients have been observed for 
varying periods of time (Table I). All patients are now 
free from symptoms related to the duodenal compres- 
sion. However, one patient had to be operated on for 
recurrent duodenal ulcer and had a highly selective 
vagotomy. Although the pathophysiological mechan- 
ism is obscure, Wilkie's syndrome has been reported to 
be associated with peptic ulcer with a frequency of about 
25 per cent (9, 10). 


Discussion 
The fact that slightly more than 300 cases of Wilkie's 
syndrome have been reported in the literature may 
indicate that this entity is rare. However, there are no 
epidemiological data available on its true incidence. In 
a retrospective analysis of consecutive upper gastro- 
intestinal barium examinations, the incidence of 
duodenal compression and dilatation has been reported 
as between 0-1 and 0:3 per cent (11). However, the 
syndrome may be more common than is usually ap- 
preciated, at least in Scandinavia (12). 

The transverse or ascending portion of the duodenum 
as it crosses the spine is fixed in a compartment 
bounded posteriorly by the spine and the aorta and 
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anteriorly by the root of the mesentery containing the 
superior mesenteric vessels and nerves. Being so con- 
tained, it is affected by any process which encroaches 
upon this space. Thus increased lordosis, a short 
mesentery or marked loss of weight will narrow this 
space, the latter by increasing the dragging effect of the 
mesenteric root. Furthermore, patients with Wilkies’ 
syndrome have been shown to have a narrow aorto- 
mesenteric root. Furthermore, patients with Wilkie's 
(13, 14) often associated with a short length and high 
attachment of the suspensory muscle of Treitz (15, 16). 
Choi and Pfalzer (17) also suggested that the course of 
the superior mesenteric artery anterior and parallel to 
the aorta as frequently seen in these patients could be of 
significance. Further encroachment upon the duo- 
denum by the mesentery can also be obtained by 
external factors, such as application of, for instance, a 
body cast (18, 19). 

Although a classic history, as described above, is of 
importance in the diagnosis of Wilkie's syndrome, the 
absence of postural relief does not exclude this entity 
(16). We found a typical history in only 3 patients. The 
diagnosis can only be suspected clinically but needs 
radiological confirmation. At fluoroscopy the contrast 
medium passes though an open pylorus into a dilated 
duodenum which is abruptly occluded at the root of the 
mesentery (9, 12). It is essential also to place the patient 
in the prone or knee-chest position, when the duodenal 
retention usually disappears, as well as after pressure 
applied over the lower abdomen (Hayes manoeuvre) 
(11, 20). It has been pointed out repeatedly that a 
barium examination should be performed during an 
attack, otherwise radiographic evidence may be absent 
(12, 14, 20). 

Lukes et al. (14) have shown that hypotonic duoden- 
ography may be a simple provocation test which can 
simulate the functional state of the duodenum during an 
attack and with high accuracy distinguish between 
normal and abnormal cases when the barium studies 
have been negative. In adddition, angiography with 
estimation of the aorto-mesenteric angle and distance 
may be of importance in some cases (13, 15, 17). An 
elegant form of diagnosis is simultaneous angiography 
of the superior mesenteric artery and hypotonic 
duodenography (14). 

Medical treatment of Wilkie's syndrome may be 
successful in patients with a short history, moderate 
symptoms and a degree of duodenal stasis as demon- 
strated by radiography (9, 21). In general, surgery is 
indicated in patients with a long history of indigestion, 
progressive loss of weight, pronounced dilatation and 
stasis of the duodenum (9, 20, 22). Severe vomiting is a 
sign of poor prognosis (20), which is substantiated by 
the present material. We have also shown that the 
surgeon operating during a symptom-free interval easily 
can be misled by the absence of abnormal findings, and 
that adequate preoperative diagnostic examinations are 
essential. Wilkie in 1921 (6) used an interoperative test 
with air insufflation into the duodenum and determi- 
nation of its post-insufflation diameter. This simple test 
was later practised by Jones et al. (9). 

Since Stavely (23) made the first duodenojejun- 
ostomy, this method of treatment has been favoured. 
Some have reported fair results after incision of the 
superior suspensory muscle of Treitz and distal 
relocation of the duodenojejunal junction (16). 
Gastrojejunostomy, which was successfully performed 
in one of our patients, is a procedure considered by some 


to be hazardous ((9, 20, 24) because of the risk of 
development of peptic stomal ulcer and persistent 
duodenal dilatation. Furthermore, our patient who had 
a Billroth H resection must be carefully followed up. 
since he will carry the risk of developing an 'afferent 
loop syndrome' (20). It would perhaps have been wiser 
to perform a Billroth I resection followed by a 
duodenojejunostomy. 
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Vein grafts 
Sir 
The work of Herbert and Irving Dardik using the umbilical 
vein graft for arterial bypass surgery in the leg is well known 
and their recent paper (Br. J. Surg. 1980; 67: 229-32) is a 
welcome summary of the results to date. 

It highlights, however, an inconsistency which is principally 
a reflection of doubt in the minds of the authors. On the one 
hand they compare their 3-year patency rates with other major 
series and find that they are certainly not worse and in some 
cases significantly better than other surgeons using autogenous 
vein grafts. In the discussion, however, they imply repeatedly 
that the autogenous graft should be the first choice for 
bypassing the femoropopliteal segment, as in 'and lacking an 
adequate autologous saphenous vein, it would certainly be 
justifiable to use any of the several accepted materials now 
available'. 1 think the authors really consider their graft 
preferable to vein graft but do not wish to be on record as 
saying so at this juncture. | 

Vascular surgeons in general seem to suffer from a collective 
blindness in relation to use of grafts, and have so far to my 
knowledge refused to conduct the only reasonable test of new 
graft materials, namely a randomized controlled study. Such a 
study would have the aim of comparing synthetic and artificial 
grafts with the saphenous vein done by identical surgeons 
under standard conditions, and if done on the multi-centre 
basis, sufficient cases could be accumulated within 2 years to 
give an answer within 7 years. This is the only way to avoid the 
swings of fashion to which vascular surgeons are prone and to 
avoid the sort of disasters we have all experienced using Sparks 
Mandril and narrow bore crimped Dacron for saphenofemoral 
bypass. 

i. G. SCHRAIBMAN 

Department of Surgery 
Birch Hill Hospital 
Rochdale OL12 9QB 
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Sir 

Mr Schraibman is correct in emphasizing the need for a 
controlled randomized study to assess the new graft materiais 
now available. The difficulties of such a studv are apparent in 
that large numbers of cases are required in order to counter- 
balance the numerous variables including the pathologie and 
biologic states of disease and surgical judgement and expertise. 
Despite these obstacles such studies should be performed. hut 
will require many years to obtain valid data. 

Reference was made to our choice of umbilical veim over 
saphenous vein without direct admission of this attitude. We 
feel that the saphenous vein should be considered as the grafi 
material of choice by most vascular surgeons, providing that it 
is available and of good quality and that the patient's ufe 
expectancy exceeds several vears. Our own efforts have been 
directed towards the umbilical vein and though we have 
become convinced that it serves at least equally as well as the 
saphenous vein in our hands, we nevertheless wish to maintain 
a cautious attitude towards any new grait and emphasize the 
need to obtain implant data exceeding 5 years, Our current 
studies have now entered the fifth year of follow-up, bat 
meaningful data are only available for 3 years. H, in fact, 
current trends persist, then I believe that we can state that the 
umbilical vein is a superior graft, providing of course that this 
can be verified by other workers in this field. 








H. LAURIER, 


Englewood Hospital, 
350 Engle Street, 
Englewood, 

New Jersey 07631, 
USA. 
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Book reviews 


Demonstrations of Physical Signs in Clinical Surgery (Hamilton 
Bailey) 

Edited A. Clain. Sixteenth edition. 234 x 156 mm. Pp. 602 + xvi 
with 957 illustrations. 1980. Bristol: Wright. £14-00. 
HAMILTON BaiLEY's ‘Physical Signs’, though now well over 50 
years old, retains its popularity with successive generations of 
students. This is not surprising as there is a vast quantity of 
information packed into its 600 pages, information that is easy 
to retrieve and retain because of the unique quality of the 
illustrations. 

In any work attempting to cover so wide a field there are 
bound to be individual personal criticisms. Thus, the opening 
general chapters appear to suffer a lack of structure and to be 
unduly anecdotal in style, though this is corrected in the main 
body of the book, where regions are considered individually. 
This regional layout makes necessary an excess of cross- 
references, which disturb the smooth flow of reading. 

It might be helpful, in a book devoted to physical signs, to 
comment more clearly on the situations where suspicion exists 
but signs are absent. For example, students should be reminded 
that the lack of signs of malignancy in a thyroid swelling, or of 
those of a deep vein thrombosis, is of no help in excluding these 
conditions. 

These minor criticisms apart, the new edition has lost 
nothing of the book's appeal, particularly at a time when some 
teaching programmes are in danger of reducing the period of 
exposure of students to outpatient and bedside teaching. It is 
still to be highly recommended. 

P. GOODALL 


MCQ Tutor for Primary FRCS, Part 1 
M. Hobsley, P. Abrahams and B. Cardell. 215 x 138 mm. Pp. 
310 ix. 1980. London: Heinemann. £6-50. 


MCQ as an examination method is here to stay, at least for the 
foreseeable future. Some are familiar with the technique from 
school days, others meet it for the first time in postgraduate 
examinations. To understand its mechanism, guidance is 
essential. The authors, all of whom are well-known teachers 
and examiners, set out the purposes of the book clearly in the 
preface, namely 'to familiarize the student with the technique 
of answering multiple choice questions, secondly to provide a 
means of self-assessment and thirdly to provide information 
about surgical anatomy, physiology and pathology’. They have 
not only succeeded but have also produced a useful and 
interesting book and are to be congratulated on a masterpiece 
of clear exposition. 

It is recommended to postgraduates taking the Primary 
Fellowship examination and to others who are interested in the 
subject. I thoroughly enjoyed reading it. 

J. HADFIELD 


The Management of Trauma 

Edited G. D. Zuidema, R. B. Rutherford and W. F. Ballinger Il. 
Third edition; 278 x 190 mm. Pp. 849 + xiv. Illustrated, 1979. 
Eastbourne: Saunders. £2575, 


Trauma, like the poor, is always with us and its worldwide 
incidence is increasing. Every surgeon of every discipline must 
be prepared to treat injuries, so a major textbook is always 
welcome. This third edition of a large multi-author text has 
something for every surgeon, though it appears to have been 
written primarily for the accident and emergency doctor. There 


are new chapters on respiratory problems, casualty organiz- 
ation and psychiatric aspects; chapters of varied quality. The 
reader will learn that there is ‘a lack of adequate sources of 
primary and secondary care for large segments of the popu- 
lation, emphasis on inpatient care in institutional financial 
priorities and lack of recognition of emergency care as a unique 
service deserving some administrative self-determination’. Was 
this new chapter really necessary? 

The book resembles the Parson’s egg and is by no means all 
bad, indeed most of the chapters are excellent. Better editing 
would have eliminated the turgidity and circumlocution which 
your reviewer found so irritating, One wonders how the young 
casualty officer will understand *. . . the corticosteroid deriva- 
tives are used very commonly at the present time but are 
reserved for serious injuries in which the outcome ts in question 
and those causing such states as persistent unresponsiveness 
and decerebration’. 

The book is large and far too heavy for the houseman’s 
pocket, though the price is modest enough. Nevertheless the 
style is not sufficiently attractive to earn it a place on many 
bedside tables. 

T. KENNEDY 


Atlas of Bedside Procedures 
T. J. Vander Salm. 280 x 217 mm. Pp. 408+ xvi. Illustrated. 
1979. Boston: Little, Brown. $18.95. 


THE general layout of this book is attractive, the diagrams are 
valuable and the price competitive. The principle behind the 
book is good but it is unlikely to be of value in this country. It is 
difficult to decide who would benefit from such a book. Nurses 
would find the lists of equipment valuable but in any instruc- 
tion book for nurses many other procedures would have to be 
incorporated. 

Junior and, in fact, senior doctors would be interested in 
parts of the book and this would vary from department to 
department and between specialties. Each of these individuals 
would require instruction in other procedures appropriate to 
their field which are not included. 

If this book had been separated into smaller sections 
apposite to specialties or departments or enlarged appro- 
priately it would have been a valuable adjunct to current texts. 

A. A. GUNN 


Outpatient Surgery 
Edited R. C. Schultz. 262 x 183 mm. Pp. 470+ x. Illustrated. 
1980. London: Kimpton. £34-00. 


THE contribution of outpatient surgery to cost-containment in 
medicine ts widely recognized. Dr Schultz, with the help of 
twenty-four surgeons, lawyers and administrators, has pro- 
duced an interesting account of the organization of a private 
outpatient operating clinic, and of the operations that can be 
done there. The book is a cross between a technical manual of 
minor and intermediate operative surgery and a business 
management guide, and draws especially on the experiences of 
Surgicenter in Phoenix, Arizona. Shades of the litigation 
explosion in the USA are revealed by the statement that the 
clinic is not protected by professional liability insurance, the 
only quotation for which, in 1977, was $50 000 for the first 
$100 000 of insurance! 

This is not a book for British surgeons, who will gain more 
insight from it into American attitudes than into the practice of 
outpatient surgery. 

A. POLLOCK 


University of London 
ROYAL POSTGRADUATE MEDICAL SCHOOL 


Recent Advances in Vascular Surgery 


27 — 31 October 1980 


This one-week course will consist of lectures, case presentations and open discussion on 
aspects of the surgical treatment of arterial, venous and lymphatic disease. 


Topics to be presented by guest speakers and members of the staff of the Royal Postgraduate 
Medical School will include: | 


Drugs for claudication New arterial graft materials Management of arteritis 
Prostacyclin therapy Non-invasive investigation Advances in investigation and treat- 
Therapeutic embolisation New arterial operations ment of deep venous insufficiency 
Course organiser: Crawford Jamieson 

Course fee: Overseas students:£300 (including catering) 


Home students: £75 (including catering) 
Application forms may be obtained from: School Office (SCC) 
Royal Postgraduate Medical School 
Hammersmith Hospital 
Du Cane Road, London W12 OHS 
Tel: 01-743 2030 ext 351 


This course has been oversubscribed in the past and it is advisable to apply as soon as possible if you 
wish to participate 
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I7th Edition 
BAILEY & LOVE’S 
SHORT PRACTICE OF SURGERY 


Revised by A. J. HARDING RAINS, M.S., F.R.C.S. 
and H. DAVID RITCHIE, M.A., Ch.M., F.R.C.5. 


1352 pages 1531 illustrations £18-50 net 


.1001 MULTIPLE CHOICE 
QUESTIONS AND ANSWERS IN SURGERY 


(Based on Bailey & Love's Short Practice of Surgery) 
By A. J. HARDING RAINS 
232 pages £4.50 net 
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Who can deny that experience m: 
a difference in 
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‘A most important advance in the antibiotic field 
has been the discovery of fusidic acid?! 

.the effectiveness demonstrated by Fucidin in 
its ability to eradicate staphylococcal infection 
justifies its selection as a first line of treatment in 
acute cases’! (1963) 
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In hospital practice Zinacef has been found 
to be particularly appropriate in the 
treatment of serious acute infections. 
Zinacef has high resistance to beta- 
lactamase enzymes, high intrinsic 
bactericidal activity and, in a recent trial in 
eighty-six patients with purulent chest 
infections, was shown to be clinically 
superior to ampicillin. ! 

Zinacef has shown a low incidence of side 
effects, is well tolerated and has a wide 
margin of safety. 


ZINACEF — A MAJOR ADVANCE 
IN FIRST-LINE ANTIBIOTIC THERAPY 


1. Pines, A., Raafat, H. and Mullinger, B. M. 
(Details on file) 
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Presentation 

Vials of 250mg, 750mg and 1:5 grams 
and infusion pack of 1:5 grams. All 
containing cefuroxime as cefuroxime 
sodium 

Indications 

Serious bacterial infections, especially 
where the causative organisms have not 
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Conditions include 
Chest infections 
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Soft-tissue infections 
Obstetric and gynaecological infection 
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Ear, nose and throat infections 
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Dosage 
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with other antibiotics, prolonged use ma! 
result in the overgrowth of non- 
susceptible organisms 
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Reduce dosage when renal function is 
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concurrent treatment with potent 
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THIS MOST POPULAR CYSTOSCOPE SET IS TRULY 
UNIVERSAL. ALL PARTS INTERCHANGE WITH OTHER 
GU SETS AND ADDITIONAL ITEMS MAY BE ADDED 
TO EXTEND THE RANGE AND USEFULNESS OF 
THE SET, 


m 
e 


The Universal Cystoscope Set 
consists of three open ended 
sheaths with small beaks, sized 
20, 22 and 24 charriere. 


All sheaths accept the 
catheterising slide which is 
suitable for both single and double 
catheterisation and for passing 
bladder electrodes etc. 


The set contains the very latest 
70° operating telescope 
utilising the most advanced 

GU computed RODLENS optical 
system and the finest glass 
fibres for excellent 
illumination. This 
telescope presents a 90° 
field of view. 


The other telescope 
in this set also has 
a 70° angle but, 
being for examination 
purposes only, has a very high magnification factor to provide the biggest 
possible image consistant with available light. 





The Universal Set is supplied with all the necessary accessories in an 
attractive foam lined briefcase. 


Other items available for use with this set include the UNIVERSAL BIOPSY 
FORCEPS; 18 and 16 charriere sheaths and a direct vision telescope for 
urethroscopy. 


Sz GU Manufacturing Co Ltd 
KN LA Plympton St London NW8 8AB 


Telephone 01 723 9287 Telex 261325 
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DIAMOND-EDGES 
Scissors 
High quality stainless steel 
blades are permanently 
bonded with a hard tungsten 
carbide insert, diamond ground 
and honed for exceptional \ 
keenness, so they practically DIAMOND-JAW 
never need sharpening. Needle Holders 
Hard, sharp teeth cut in 
solid tungsten carbide 

inserts hold suture needles 

DIAMOND-JAW really securely preventing 

Forceps rotation or slipping in use. 
The multi-purpose Diamond-Jaw 
Atraumatic Tissue Forceps, with their 
tough, solid tungsten carbide inserts, 
serve the grasping functions of 
both the conventional rat-tooth tissue forceps 
and also serrated forceps for delicate tissue. 


e Remember that Snowden-Pencer the originators of tungsten 
Low S T ]Ca carbide inserts, with their distinctive gold handles, are distributed 
BN u od only by Downs, so send the coupon now for details. 
To: Downs Surgical Ltd., Church Path, Mitcham, Surrey. CR4 3UE Please send me full details of the Snowden-Pencer 
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Colifoam is a unique therapy for ulcerative 
colitis, being a topical.anti-inflammatory with 
exceptional benefits over the rectal enema in terms 
of simplicity and convenience. 

Gamma photography studies? have shown 
that a single dose of Colifoam remains in contact 
with the rectal mucosa for several hours. In one of 
these studies! the foam was seen to reach the 
sigmoid colon in most patients. The second study; 
using a different protocol which included healthy 
subjects, did not confirm this finding but the 
authors concluded: 

"Unquestionably, however, the foam 1s more 
comfortable and easier to retain 


^1. British Medical Journa! (1979) 2:822 
2. ibid (1979) 1:1751 
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than a retention enema, and since the patient need Vis gaps 
not be immobilised, the foam obviously has Local ente PICARD UMOR ©) 
a place in outpatient practice for patients bec 
with proctitis and distal ulcerative colitis? neral precaution: 
Colifoam: hydrocortisone acetate foam juring treatment wi 
supplied in a metered dose dispenser, | 
delivering approximately 5 ml. of Colifoam 
rectal foam containing 10% hydrocortisone gases 


hasr een fully establis! 
Pharmaceutical Precaution: 


jer 





acetate. Kasni el M ei 
i fi Package Quantities 
Aero: iniste i 
£6.90 
Product Licence No 
hydrocortisone acetate foam a 003¢ 


Furti 


from 


comiort and convenience Stafford-Miller Limited, 
in ulcerative colitis Professional Relation 











new books from Blackwell 


The Practice 
of Biliary Surgery 


Gabriel A. Kune M.B.B.S. F.R.A.C.S. F.R.C.S. 
F.A.C.S. and Avni Sali M.B.B.S. Ph.D. F.R.A.C.S. 
Second Edition, 1980. 480 pages, 276 illustrations. 
£32.50 


Since the publication of the first edition of this 
book, considerable advances have been made 

in the diagnosis and treatment of biliary tract 
conditions; recent developments have greatly 
improved existing techniques and made them 
safer; new equipment has increased the accuracy 
of radiological diagnosis. These, and many other 
areas are covered in detail for the practising sur- 
geon, physician, gastroenterologist and radiologist. 
It also provides those studying for postgraduate 
qualifications with an up-to-date text on the 
management of biliary tract disease. 


Principles of Pathology in Surgery 

K.A. Myers M.S. F.A.C.S. F.R.A.C.S., R.D. 
Marshall M.S. F.R.C.S. F.R.A.C.S. and J. Freidin 
M.S. F.R.C.S. F.R.A.C.S.1980, 468 pages, 330 
illustrations, Paper, £12.00 


Practical Gastointestinal Endoscopy 

P.B. Cotton M.D. F.R.C.P. and C.B. Williams M.B. 
M.R.C.P. 1980. 200 pages, 233 diustrations. 
£13.50 


Uroradiclogy 


Thomas Sherwood M.B. F.R.C.P. F.R.C.R. 1980. 
360 pages, 435 illustrations. £35.00 


X-ray Diagnosis 

Peter Armstrong M.B. B.S. F.R.C.R. and Martin 
L. Wastie M.B. B.Chir. M.R.C.P. F. R.C.P. Late 
1980. 312 pages, 564 illustrations. Paper, about 
£12.50 
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New from Butterworths 


Atlas of General Surgery 


Edited by: Charles Rob, MC, MD, MChir, FRCS 
Rodney Smith (Lord Smith of Marlow), KBE, FRCS 


Compiled by Hugh Dudley ChM, FRCS 


Seventy-eight operations in common use in general surgery are described in pictorial form. 
Most are reprinted from Rob and Smith Operative Surgery but there is new material on 
hernias, the thyroid and the breast. While abdominal and breast operations predominate, the 
volume includes material on the management of wounds and scars, and operations in the 
specialties of Urology, Neurosurgery, Gynaecology and Thoracic and Vascular Surgery. 


Sept. 1980 276x219mm 786 pages approx. £19.50 USS44.00 approx. 


C] 
OC] Butterworths Borough Green, Sevenoaks, Kent, England 
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to the skin thereby providing a unique degree of comfort BU UMS 
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ordinary adhesives. Surgicare'M System 2 takes full is protected from the 
advantage of these benefits which are particularly breakdown effects of urine 
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Miarcain 
extends the frontiers 


of local analgesia 


Marcain has been shown to LONG-ACTING 


produce a high incidence of z 

successful blocks, rapid onset arcalin 

of action, and remarkably low bupivacaine hydrochloride BP 

systemic toxicity when used for 

intravenous regional analgesia. 

Please write for a COpy of our The Trade Mark -MARCAIN" is the property of 
tiebolaget Bofors, Sweden 


information leaflet. DUNCAN FLOCKHART & CO. LIMITED, LONDON E2 6LA. 
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The new Alpha 2 by Eschmann 

The refinement of over 60 years 
specialist design and manufacturing. 

Alpha 2 sets the new standards 
by which all other tables will be judged. 

Translucent table top for whole 
body radiography. | 

Flexibility for all types of surgery. 

Ease of mobility. 

Extreme stability. 

Orthopaedic attachment available. 


Built to last (there are tables still in use 
after 35 years). 
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Send for our full colour leaflet. 
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Does p-blockade affect surgical performance? 


A double blind trial of oxprenolol 
G. E. FOSTER, CAROL MAKIN, D. F. EVANS AND J. D. HARDCASTLE* 


SUMMARY 

Heart rates of surgeons rise when they carry out oper- 
ations and this rise is abolished by [i-blockade. In an 
assessment of the effect of oxpreriolol on surgical perform- 
ance a group of surgeons took double blind either 
oxprenolol 40 mg or a matching placebo. Oxprenolol 
abolished increases in heart rate (P «0-001) but had no 
effect ori a profile of performance tests assessing tremor, 
suturing accuracy and co-ordination. Reaction time of 
the surgeons was significantly slowed by oxprenolol 
(P<0-01). Using a self-administered visual analogue 
scorimg system the surgeons recorded no subjective 
changes in mood after B-blockade and were surprisingly 
unaware of whether they had taken oxprenolol or placebo: 


WE have shown that experienced surgeons suffer an 
increase in heart rate whilst they perform routine 
surgical operations (1). Increases in heart rate often of 
over 140/min were unrelated to the experience of the 
surgeon and in all cases were abolished by f- 
adrenoceptor blockade. 

Beta-blocking agents not only abolish the sym- 

athetically mediated cardiovascular effects of stress 
but also peripheral muscle tremor and central anxiety, 
factors that might be expected to impair performance 
when a complex task is being carried out (2). For this 
reason it has been suggested that f-adrenoceptor 
blockade may improve the performance of an individual 
en in a task that might provoke sympathetic over- 
activity (3). James and his colleagues (1977), in a double 
blind trial, found that a single 40 mg tablet of oxpren- 
olol improved the performance of a group of violinists 
as judged by two professional assessors but studies 
examining cerebral function showed no change in 
promo after oxprenolol (4), and others using a 

uman centrifuge to provoke stress showed perform- 
ance to be depressed by a fi-blocker (5). 

In a group of surgeons of senior registrar and 
consultant status we have carned out a prospective 
double blind trial to evaluate the effect of mg 
oxprenolol on heart rate, aspects of surgical perform- 
ance and subjective self-assessment of proficiency, alert- 
ness and co-ordination. _ 


Methods. ' 
'The surgeons—4 consultants and 3 senior registrars—each 
took a 40 mg tablet 1 h before four operating sessions Four 


weer 


tablets had been previously randomized so that before two of 
the lists a 40 mg tablet of oxprenolol was taken, a matching 
placebo tablet being taken prior to the remaining two lists 
Entirely routine sessions were chosen, there usually being at 
least one major and several minor cases on each list 


Recording of heart rates 

Heart rates of the surgeons were continuously recorded during 
each session using the ambulatory Medilog system (Oxford 
Instruments) recording the ECG on to a standard C90 cassette 
as previously described by us (1). 


Assessment of surgical performance 
At a convenient point dunng the major case on each operating 
list, commonly whilst awaiting the X-ray films of an operative 
cholangiogram or whilst changing gloves after construction of 
an anastomosis, the surgeon withdrew from the operating table 
and undertook in random order a short profile of three 
performance tests. We endeavoured to evaluate three para-. 
meters; tremor during a suturing exercise; accuracy of placing 
of sutures and a test of concentration and reaction time. 
Tremor during suturing’ A test was devised which assessed 
intention tremor in the surgeons during a suturing exercise The 
surgeon was asked to a 90-mm curved needle in a standard 
needle holder as quickly as possible through a series of seven 
graded holes ranging from 10 mm to 4 mm in size, in a 
stainless-steel former, without the needle touching the sides of 
any of the holes. dpa Oue were detected and counted by an 
electronic circuit which incorporated a system registering a 
tremor rate of 9/s if the needle was made to touch the former 
continuously 

Total counts and the time taken for each pass through the 
holes were noted. 
Suturing accuracy The surgeon was asked to pass a 25-mm 
curved needle through a piece of white paper 10 x 10 cm folded 
over a foam rubber former. Á point was marked on the paper 
1 cm from the top folded edge and 1 cm from the end—the 
surgeon passed the needle through this point and continued as 
accurately as possible at 1-cm intervals until the end of the 
paper was reached The accuracy of judging the distance 

tween sutures was scored by simply ruling in the centimetre 
points and allotting a point for cach millimetre that the needle 
was passed away from the ideal point 
Concentration and :eaction time: These parameters were 
measured over a 2-min period using the ‘four choice’ reaction 
time test (6) constructed around a cassette tape ‘recorder 
(Philips EL 3302). A display conststing of four red lights 1s 
mounted in the form of a square just adjacent to four 
geometrically equivalent push buttons To carry out the test the 


* De ent of Surgery, University Hospital, Queen’s 
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apparatus was switched on, lighting one of the red lights and Table I:- HEART RATES OF 7 SURGEONS | 


setting the cassette tape in motion. When the surgeon pressed 
the button correspónding to the *on' light, the light was at once. 
extinguished and after 120 ms either the same light or one of the 
others came on, according to a random electronic program. 
Again the equivalent button was pressed, and the sequence 
continued for 2 min. The surgeon was instructed to respond as 
uickly and accurately as possible When the subject pressed 
correct button a 2 kHz tone was recorded. A 4 kHz tone 
- recorded an error. On playback the number of responses made 
dunng 2 min gave.an indication of reaction time, and the 
number of mistakes gave an indication of concentration. 


~- Self-assessment of mood 
At the conclusion of each operating list the surgeon at once 
completed a visual analogue score sheet (VAS) in which he 
summarized his feelings from the point of view of a number of 
mood parameters. Two mood extremes, e.g tired and alert, are 
separated by a hne 100 mm long. The surgeon was asked to 
sum up his own feeling between the two extremes bY placing a 
vertical mark across the line. Thus, 1n the example, ‘I feel tired’ 
is represented by 0 mm and ‘I feel alert’ by 100 mm, expressed 
therefore as 0— 100 per cent alert, a feeling of normality hence 
being around 50 per cent. í 
Extremes were clustered so as to provide subjective assess- 
ment of the three parameters: co-ordination, proficiency and 
overall alertness, the latter encompassing calm/tense- and 
depressed/elated. 
After completing the VAS the surgeon was asked to indicate 
. the medication that he thought he had taken, placebo or 
oxprenolol. 
All paired results comparing placebo with oxprenolol for 
any individual were statistically analysed using the z test for 
paired data. 


Results 
Heart rate recordings 
Recordings of héart rate are summarized in Table I, the 
results for two operating sessions on oxprenolol being 
meaned for the purpose of comparison as were those for 
the two lists on placebo. During operating sessions after 
oxprenolol heart rates averaged 83 (+ 8-1 s.d.) for all 
the surgeons and after placebo 120 (-- 10-5 s.d.)/min 
ired t= 7:34, P « 0:001), thus confirming our findings 
rom the previous group of surgeons (1), a tachycardia 
being experienced by a surgeon when operating and 
abolished by fi-adrenoceptor blockade. 


Assessment of surgical performance 
Tremor during simulated suturing: The results are shown 
in Table IT and are meaned for the two oxprenolol lists 
and the two placebo lists both for contacts and for time 
taken to complete the test. There is no difference in 
results betweerl the oxprenolol and placebo groups both 
for contacts (49+ 23 s.d. oxprenolol: 61 +34 placebo, 
t=1-74, P,n.s.) and for time taken to complete the test 
(59 10 oxprenolol: 62417 placebo, t=0-57, P,n.s.). 
Test of suturing accuracy: Scoring allots one point for 
each millimetre away from the ideal point, thus the 
higher the score the greater the inaccuracy. The results 
for this test are ized in Table III. Again, the 
results for the two tests carried out after oxprenolol and 
the two tests on placebo are meaned. There was no 
difference in suturing accuracy between the oxprenolol 
or placebo groups (26 +13 oxprenolol, 28 4:9 controls, 
t=0-22, P,n.s.). 
Test of concentration and reaction time: The surgeons 
made signi tly less responses (213 + 19 s.d. oxpren- 
lolol, 219+21 s.d. placebo, 1 = 3-91, P<0-01); in other 
words they reacted to a given light more slowly, after 
oxprenolol than after placebo (Table IV). There was, 
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Surgeon Oxprénolol* Placebo* 
| I 81 124 

2 82 117 

3 89 141 

4 72 119 

5 88 lll 

6 79 110 

7 93 116 
Mean +s.d. 8317-0t 120 1-7-5t 





* Mean of two lists. 
+ Paired ¢ — 7:34, P «0-001. 


Table II: TREMOR DURING SIMULATED 
SUTURING 


Oxprenolol* x 
Surgeon Contacts Time (s) Contacts Time (s) 
1 32 (62 46 (38) 
2 42 71 29 ( 
3 63 71 74 (8 
4 95 62 118 v 
5 25 42 23 42 
6 44 (5 9i tes 
7 46 (52 52 6 
T t URN: | t 
Mean t s.d. 49-23 59-10 614134  Á 62417 
* Mean of two lists. 
f t= 1-74, P2n5s; $ t< 957, P=ns. 
Table II: SUTURING ACCURACY TEST 
Surgeon Oxprenolol* Placebo* 
l 48 27 
2 6 45 
3 17 14 
4 33 23 
- § 33 31 
6 29 34 
7 22 22 
t t 
Mean t s.d. 26+ 13 28 +9 


* Mean of two tests. 
t t=022, P-n.s 


however, no difference in the number of incorrect 
responses made between the groups. Study of the scores 
for each individual both for responses and for mistakes 
confirms that the test shows internal consistency, an 
individual's performance showing little variation. 


Surgeons' assessment of their own deest S 
The VAS score sheets were ev T. to provide a 
eripe x score for alertness, co-ordination and pro- 

cienzy. The result of this self-assessment is summarized 
(Table V), there being no significant difference between 
the oxprenolol or control groups for a surgeon's self- 
assessment of his degree of alertness, proficiency and co- 
ordination at the conclusion of a routine operating list. 
Thus, in general terms the surgeons felt the same 
whether they had taken a placebo tablet or a fi-blocker 
and therefore it would be expected that when asked they 
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Table IV: ‘FROM CHOICE’ TEST OF CONCENTRATION AND REACTION 
Oxprenoloi* Placebo* 
i Responses P 
Surgeon in 2 min Mistakes ‘in 2 min Mistakes 
l 217 (1) 220 4 
2 205 y 211 l 
3 238 8 245 
4 230 " 234 ny 
5 217 219 l 
6 176 2) 178 l 
7 211 6) 226 
f t t t 
Mean t s.d. 213419 219 41-21 
* Mean of two tests. 
T (93:91, P «0-01; f t=0, ns. 
Table V: VAS SELF-ASSESSMENT OF MOOD PARAMETERS 
“Proficiency* %Alertnesst %Coordinationt 
Surgeon Oxprenolol Placebo Oxprenolol Placebo Oxprenolol Placebo 
J 96 T 97 68 100 80 
2 80 87 75 82 86 96 
3 72 50 50 58 60 20 
4 91 85 59 76 90 92 
5 45 50 59 49 52 51 
6 78 14 70 51 85 72 
7 91 82 83 69 96 94 





* 0% = Incompetent, 100% = EE t=1-7 n.s. 
MOULE 100% — alert; t= 1 
0% == Uncoordinated; 100% = es t=1-4n.8. 


Table VI: DID YOU TAKE A BETA-BLOCKER? 


Medication taken Correct Incorrect 
Oxprenolol 6 8 
Placebo 5 9 

Total 11 17 


would be unaware of the medication that they had 
taken. This suspicion was confirmed (Table VI). Out of 
a possible 28 responses to the question ‘did you take a f- 
blocker the surgeons were wrong 17 times and correct 
11 times. They might have been more correct if they had 
simply toic. a coin. 


Discussion 
The heart rates of our group of surgeons increased 
during the performance of surgical operations, YAA 
confirms our findings with a previous group E 
abolition of the tachycardia by -adrenoceptor lock- 
ade also proves its sympathetic mediation. Others have 
since demonstated that urinary hydroxy corticosteroids 
are raised in surgeons carrying out operating lists (7), 
further evidence of the presence of a hitherto un- 
recognized effector overactivity occurring in even ex- 
perienced surgeons undertaking operative procedures. 
Although a sympathetically induced tachycardia does 
occur, most surgeons would agree that they, like aitline 
pilots who also experience an occupational tachycardia 
(8), are not aware of obvious anxiety or apprehension. 
They do not suffer the obvious ‘stage fright’ felt by the 
musician or public speaker which might well be distrac- 


ting to such a degree as to impair performance and it is 
indeed in these individuals that B-adrenoceptor block- 
ade has led to an improvement 1n performance (2). 

Most experienced surgeons would not admit to 
feeling ‘stressed’ whilst carrying out an operative pro- 
cedure and the sympathetic activity shown must prob- 
ably be due to the intense concentration involved in 

g out even straightforward operations accu- 
rately. Other tasks involving concentration—such as 
competitive small-bore pistol shooting—certainly lead 
to similar degrees of tachycardia as seen in our surgeons 
(9). 

Our surgeons felt subjectively no different after they 
had taken oxprenolol (indeed they more frequently 
thought that they had taken a placebo). It is, therefore, 
not surprising that we detected no improvement in 
performance of a group who, although suffering the 
tachycardia, feel no central effects of the sympathetic 
stimulation. In a test that showed strong internal 
consistency we showed the reaction time of the surgeon 
to be slowed by oxprenolol, a finding also demonstrated 
in service personnel when a human centrifuge was used 
to provoke stress (5). 

It is of interest that B-adrenoceptor blockade, whilst 
lowering heart rates, caused no subjective changes in a 
group of medically qualified individuals presumably 
more capable than most of detached self-assessment. In 
fact those surgeons most emphatic that they had taken 
oxprenolol, more often than not had in fact taken the 
placebo preparation (Table VI). 

Although fi-blockade abolished the tachycardia that 
occurs in a stressful situation it would seem clear that 
unless elements of central anxiety and apprehension are 
present as well they will not improve performance, 


\- 
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indeed performance may be less efficient in situations 
where rapid decisions need to be taken. 
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The management of acute cholecystitis and its hospital 


cost 

F. G. R. FOWKES AND A. A. GUNN* 
SUMMARY . 

This retrospective study compares the hospital costs of 
early and delayed cholecystectomy in the treatment of 
patients presenting with acute gallbladder disease. Of 
patients on the waiting list for delayed cholecystectomy, 
27 per cent were readmitted as emergencies. The oper- 
ating time was the same for early and delayed cholecyst- 
ectomy. The overall average length of stay in the delayed 
group (16:1 days) was significantly greater (P « 0-001) 
than in the early group (12-4 days). The main difference 
in length of stay was due to the initial medical admission 
in the delayed group. The hospital costs, calculated on the 
basis of length of stay and hospital attendances, were 
£156 cheaper (at 1977/78 prices) for early than for 
delayed cholecystectomy. Although the numbers were too 
small for valid statistical analysis, surgical outcome as 
measured by numbers of deaths, complications and 
. readmissions was similar in the two groups. If more early 
cholecystectomies were performed, costs might be saved 
. and surgical waiting lists reduced. 


THE most effective management of patients with acute 
cholecystitis remains controversial. Those in favour of 
early cholecystectomy, within 1 week of admission, 
argue that the risks of complications such as perforation 
of the gallbladder are diminished (1, 2), that other 
potentially dangerous conditions misdiagnosed as 
cholecystitis are treated without delay (3, 4), that dissec- 
tion is easier during the acute stage (5) and that the 
misdiagnosis rate is low (6), especially if the patient is 
observed for 24-48 h (7). Those advocating conserva- 
tive treatment with elective (delayed or interval) chole- 
cystectomy 8-12 weeks later state that the risk of 
perforation in the acute stage is slight (8), that the delay 
permits a more certain diagnosis to be made (9) and that 
the mortality and complications of operation are dimin- 
ished (10, 11). However, two controlled trials, one from 
Sweden (4) and another, an interim report, from 
Liverpool (2), suggest that the mortality and morbidity 
are similar between the two approaches. 

Early cholecystectomy is probably desirable as 
patients need only one hospital admission and a shorter 
overall length of stay (2-12) and avoid further acute 
attacks whilst waiting for surgery. The aims of this study 
were to examine the progress of patients having early 
and delayed cholecystectomy and to calculate the 
difference in hospital costs between the two approaches. 
As Hurst (13) has pointed out '. . . decisions about 


admitting and discharging patients and about selecting 


treatments are taken in relative ignorance of their cost 
consequences"; " 


Method 

The study was carried out in Bangour General Hospital, a 

poate general hospital with D surge ests method 

employed was a retrospective cohort study of patients present- 

E. acute gallbladder disease, pane a group of 

pons having early cholecystectomy with another group 
ving delayed cholecystectomy. Each operation was defined 


as surgery carried out on a normal operating list after full 
assessment and did not include cholecystectomies performed as 
emergency procedures. 

Since 1974, as part of an ongoing medical audit and study of 
computer-assisted diagnosis (14), every patient attending the 
accident and emergency department with abdominal pain has 
had details of their symptoms, signs and results of investiga- 
tions recorded on a standard diagnostic chart. Several weeks 
later, one of us (A. A. G.) has reviewed the diagnostic chart 
and case notes of each patient and made a ‘proved diagnosis’ 
based on the presence of any symptoms, signs, results of in- 
vestigations and findings at operation. The computer was not 
used to assist in making the ‘proved diagnosis’, only to influ- 
ence the management of patients in the study by indicating the 
appropriate line of investigation on initial a ion. 

rom 1 April 1974 to 30 September 1978, out of 3983 ^ 
patients, 275 were given a ‘proved diagnosis’ of ‘gallbladder 
disease’, In March 1979, these 275 patients were selected for 
this study and their case notes reviewed using a standard 
recording form. The data were analysed using punched feature 
cards. Differences between the groups were considered signi- 
ficant at or below the 5 per cent level using a y?-test or a test 
of differences in sample proportions. A repeat recording of 25 
randomly selected case notes several weeks after the main study 
showed that the accuracy of data collection was satisfactory. 


Results : 

Identification of study groups 

Fig. 1 shows how the group having early cholecystec- 
tomy (74 patients) and the group having medical 
treatment with intended delayed cholecystectomy (81 
patients) were identified. Twenty-two of the 275 patients 
with a ‘proved diagnosis’ of gallbladder disease were 
excluded because the findings in the case notes suggested 
that the diagnosis, although proved to be cholecystitis 
by subsequent investigation, was not certain at the time 
of their initial attendance at the accident and emergency 
department. In 3 of these 22 cases the diagnosis was 
stated to be uncertain; in the other 19 cases, the 
diagnosis may have been uncertain because they did not 
demonstrate abdominal tenderness in the right upper 
quadrant or epigastrium together with at least one of the 
following: positive Murphy's sign, abnormal liver func- 
tion tests or X-ray evidence of gallstones or non- 
functioning gallbladder. 

Only patients admitted to hospital were included in 
the study. Of those patients discharged immediately 
from the accident and emergency department, 8 had 
symptoms which subsided, 4 did not have symptoms 
serious enough to warrant admission, 1 refused admis- 
sion and in 5 cases no reason was stated for the 
discharge. 

Sixteen patients were excluded because, on or soon 
after admission, they were noted to have complications 
of their gallbladder disease, namely pancreatitis (10), 
empyema (3), cholangitis (2) and peritonitis (1). The 54 
cases cl as being unfit included 23 patients with 
obesity, 11. with cardiorespiratory disease and 7 with 
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CASE NOTES 
NOT TRACED 1 * 


«15 YEARS OLD 


PREYIOUS GALLBLADDER 
SURGERY 2 


INITIAL DIAGNOSIS 
NOT CONFIRMED 22 


ty 


IMVEDIATE DISCHARGE 18 


COMPLICATIONS 16 
UNFIT 54 


CHOLECYSTECOMY 
(FAILED CONSERVATIVE 
TREATMENT ) 


Fig. 1. Identification of early cholecystectomy and medical treatment groups on first 


admission. , 


Table I: AGES OF EARLY CHOLECYSTECTOMY 
AND MEDICAL TREATMENT GROUPS 


Early Medical 
Age cho tomy treatment 
(yr). no.) (no.) Total 
15-24 2 7 -9 
25—44 27 27 54 
45-64 23 20 43 
65—74 19 19 38 - 
75+ . 3 8 11 
All ages 74 81 155 


Table I: SEX OF EARLY CHOLECYSTECTOMY 
AND MEDICAL TREATMENT GROUPS 


ied Early Medical 
cho tomy treatment 

(o) (no.) Total 
Male 17 36 53 
Female 57 f 45 , 102 
Total 74 8l 155 


`y 


confusion. As this was a retrospective study, it was not 
possible to validate the degree of fitness, but if there was 
any doubt a patient was classified as unfit. 

e variousexclusions were made in order to identify 
a group of patients in which there was no obvious 
medical bias as to whether surgical or medical treatment 
was carried out. In the surgical unit there was no strict 
policy advocating early or delayed cholecystectomy 
and, although a particular surgeon might havea general 
Be the approach used was largely determined 

y the availability of staff, beds and theatre time. 


-where the di 


Early cholecystectomy was undertaken in 74 patients 
and 85 had conservative treatment. In 4 cases, con- 
servative treatment failed because of progressive jaun- 
dice. As it was not stated in most of the case notes when 
a decision was taken-to carry out medical or surgical 
treatment, a few of the 74 surgical cases may have been 
due to failed medical treatment, although there was no 
indication of this in terms of a dramatic change in the 
patients’ symptoms and signs warranting surgical 
intervention. 


Comparability of study groups 

In the two groups under study comparisons were made 
between certain variables that, if different between the 
groups, might have affected the outcomes. 

Table I shows that there was no significant difference 
in the age distribution of patients in the medical and 
surgical treatment groups (y7=4-48, P>0-1). 
Signi tly more males, however, had medical treat- 
ment (P «0-001, Table II). 

There was no difference between the groups in the 
distribution of symptoms, signs and results of diag- 
nostic tests (temperature, white cell count and liver 
function tests) except that more patients in the medical 
group had an oral cholecystogram or intravenous 
cholangiogram before cholecystectomy (67 of 81 
patients in the medical group; 43 of 74 patients in the 
surgical group; P« 0-001). The difference mainly 
occ in patients who had an elevated bilirubin and 
osis was made on clinical grounds 
supported by straight X-rays and liver function tests. 
Those in the surgical group would often proceed to 
surgery-without waiting for { er confirmation of the 
diagnosis by cholecystogram or cholangiogram. 

er variables, namely the consultant in charge, the 
operating surgeon, whether a choledochotomy or other 
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INITIAL ADMISSION 81 


WAITING LIST 
EMERGENCY ADMISSION 20 
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Fig. 2. Hospital admission and discharge flow of medical treatment patients. 


operation was carried out and the proportion of 
patients having antibiotic cover, did not differ signific- 
antly between the two groups. - 


Outcomes 
Number of hospital admissions: The patients in the early 
cholecystectomy group had only one hospital admission 
(excluding any readmissions for complications of chole- 
cystectomy). m 2 shows that the delayed cholecystec- 
tomy group at least two admissions. Whilst on the ' 
waiting list for elective cholecystectomy, 20 patients (27 
per cent) had emergency admissions for recurrence of 
their acute gallbladder disease. Twelve patients who 
originally had medical treatment with intended delayed 
cholecystectomy were ‘lost’ for the following reasons: 
no reply to call for readmission, 5; refused surgery, 2; 
ee illness, 2; lived elsewhere, 2; administrative 
error, 1. 
Waiting time: The median waiting times from the day 
tients were put on the waiting list to the date of their 
admission for surgery were 56 days for the 49 
patients who had an elective admission and 21 days for 
the 20 patients who had an emergency admission. There 
was wide variation in waiting times within each group. 
In the emergency group for example, 6 patients were 
readmitted within a week of discharge from the initial 
admission. 
Accident and emergency and outpatient attendances: Of 
the 69 patients who had delayed cholecystectomy, 21 
patients had at least one outpatient or accident and 
emergency attendance (without admission) before re- 
admission for surgery. The total number of attendances 
was 30 and were mostly because of recurrences of 
COLIN pain, for ‘routine’ observation and for X-ray 
resuits. E 


Operating time: Table III shows that the mean operating 
times for cholecystectomy alone and with concurrent 
choledochotomy in the early and delayed cholecystec- 
tomy groups were almost identical, irrespective of 
whether the delayed cholecystectomy occurred as an 
emergency or elective admission. The mean times for 
cholecystectomy with other operations were quite dif- 
ferentifromithe variety of otheri operations performed, 
which included abdominal operations (e.g. appendicec- 
tomy) as well as those on the biliary tree (e.g. sphincter- 
oplasty and choledochoduodenostomy). 

Length of stay: Frequency distributions of the lengths of 
stay of the initial admission, operative admission and 
postoperative stay for the early and delayed groups were 
each normal and positively skewed. Both the early and 
delayed groups had two prolonged lengths of stay which 
occ in patients who developed complications. To 
summarize the lengths of stay, the very long stays were 
excluded and the mean ated (Table IV). The 
overall length of stay in the delayed group (16-1 d) was 
significantly greater (P « 0-001) than in the early group 
(12:4 d). The operative admission was longer in the early 
than in the delayed group (P<Q001). As the post- 
operative stays were similar, the overall difference in the 


, Operative admission was due to the preoperative time. 


Patients having delayed cholecystectomy were admitted 
about 2 days preoperatively for final assessment. The 
longer preoperative time of 3-8 d in the early group was 
not xd Sete as time would have been required to 
establish the diagnosis, allow symptoms to settle or wait 
for the next suitable operating list. | 

Surgical outcome: There were no deaths followin 
cholecystectomy. Fifteen patients in both groups ha 
complications (Table V). Two patients in the early 
group and 3 in the delayed group were readmitted for 


Table II: OPERATING TIMES IN EARLY AND DELAYED CHOLECYSTECTOMY GROUPS 


Delayed 
cholecystectomy 
Early - Delayed ~ (elective 
~ cholecystectomy cholecystectomy admissions only) 
No. of Mean time No. of Mean time No. of Mean time 
Operation |patients. (min -- s.d.) patients (min T s.d.) patients (min t s.d.) 
Cholecystectomy 46 69 + 26 49 68 +24 37 69 - 24 
+ Choledochotomy 20 97-32 13 97431 10 914-29 
'8 113-41 7 78 27 4 74 - 33 


t Other operation 
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Table IV: LENGTH OF STAY IN EARLY AND 
' DELAYED CHOLECYSTECTOMY GROUPS 


Mean length of stay 
(days £ s.d.) i 
] Dela 


y 
cholecystectomy cholecystectomy 


(n = 74) (n = 69) 
Initial medical — 53129 
admission 
Operating admission 12-4 3-0 10-4 3-276 
Póstoperative 8-64+2°7 8312-5 
(Operation to 
discharge) 
All admissions 12-4+3 0 161146 
(Initial + operating 
4- other) 


Mean eae of stay of initial medical admission of patients 
having cholecystectomy and ‘lost’ patients 
(n = 81) = 5:34 2:8 days. 


Table V: NUMBER OF POSTOPERATIVE 
COMPLICATIONS 


Early cholec omy Delayed cholecystectomy 
(n = 15) (n = 15) 
Deep venous thrombosis (3) Pulmonary embolus 
Chest infection (2) Chest infection (4) 

, Wound infection (2) Wound infection (2) 
Confusion (2) Confusion (2) 
Common bile duct Atelectasis (3) 

obstruction 
Residual stones in Peritonitis 

common bile duct | 
Haemorrhage via drain Bihary fistula 
Rigor? cause Fever? cause 
Left ventricular failure Pleural effusion 
Thrombophlebitis Cerebral embolus 
Postural hypotension Acute renal failure 


complications following surgery. The numbers studied, 
however, were too small to show any statistically 
significant differences that might exist in individual 
complications. 


Cost differences 
The difference in inpatient costs for early and delayed 
cholecystectomy was calculated on the basis of dif- 
ferences in overall length of stay. Attributing costs in 
this way was reasonable as the cost of treatin 
in a surgical unit has been shown to correlate highly-with 
length of stay (15). There was no obvious disparity in 
. patient progress between the early and delayed groups 
that might have upset this correlation. For example, 
operating times, and consequently theatre costs, were 
similar in the two groups. The number of preoperative 
X-rays differed, but the resulting cost differences would 
have been relatively small as X-ray costs in a surgical 
unit have been shown to account for Jess than 4 per cent 
of total costs (16). In addition to inpatient costs, 
hospital costs included those due to hospital atten- 
dances. These costs were estimated from the number of 
attendances at the accident and emergency and out- 
patient departments occurring between the initial ad- 
mission and cholecystectomy. 

For the year ending 31 March 1978, the average cost 
per inpatient day in Bangour General Hospital was 
£41-68 (17). The mean length of stay was 12-4 d for early 


tients: 


cholecystectomy and 16-1d for delayed cholecystec- 
tomy. The average difference in inpatient costs between 
early and delayed cholecystectomy was therefore 
£41-68 x (16:1 — 12-4) = £154-22. 

No outpatient costs were attributable to the earl 
cholecystectomy group. The delayed group of 6 
patients had a total of 30 hospital attendances (i.e. 
outpatient or accident and emergency attendances) 
between initial admission and cholecystectomy. The 
mean number of attendances per patient was therefore 
30/69 = 0-435. The average cost for a hospital atten- 
dance was £3-61 (17) and so the average outpatient 
cost per tient in the delayed group was 
£3-61 x 0-435 = £1-57. Thus, the hospital cost of early 
cholecystectomy was on average about £156 less than 
that for delayed cholecystectomy. 

Most of the 12 patients ‘lost’ after their initial 
admission may have recurrence of their symptoms and 
eventually come to cholecystectomy. If this should be 
the case, the cost of their initial admission plus any 
hospital attendances was an additional cost to the 
health service accruing from the delayed as opposed to 
the early approach to cholecystectomy. These costs have 
not been included in the above calculation. 


Discussion 

The randomized controlled trial is usually the ideal 
method for the assessment of different health care 
procedures. However, the disadvantages of using such a 
trial in this study were that several years would have 
been required to collect the cases, and the knowledge 
that a trial was being undertaken might have caused 
variations from normal behaviour. For example, length 
of stay might have been substantially reduced from 
normal practice. On the other hand, the retr tive 
cohort study had the disadvantages. of possible bias in 
selection of the study groups and an inability to test the 
validity of the data. 

Comparisons of the medical and surgical groups 
showed bias in the number of males having medical and 
surgical treatment. Although the mortality after chole- 
cystectomy is slightly higher in males (18) the sex of the 
patient does not ap to affect signi tly the length 
of stay (19), which is one of the main outcome measures 
of this study. Comparisons of other variables showed no 
obvious biasthat might have affected the outcomes and, 
given that the main aim of the study was to determine 
the least costly approach and not precise differences in 
costs, the retrospective cohort method was probably 
satisfactory. 

The results of Van der Linden and Sunzel (4) were 
similar to the findings in this study, the main overall 
differences in length of stay between early and delayed 
cholecystectomy being due to the initial medical admis- 
sion of the delayed group which was partly offset by a 
longer operative admission of about 2 days in the early 
group. However, the overall difference in length of stay 
was 8-8 days in their study as opposed to 3-7 days in this 
study, and was due to a longer medical admission. Such 
variations in overall length of stay show that when 
estimating cost differences, local lengths of stay must be 
considered. 

In recent years the length of stay of cholecystectomy 
patients has fallen; in Scotland the average duration of 
stay was 19 days in 1965 and 14 days in 1976 (20). 
Elective cholecystectomies are now being carried out in 
a 5-day ward in Edinburgh. A considerable reduction in 


length of stay might not be possible, however, for 
patients having early cholecystectomy, so that medical 
treatment and then elective admission to a 5-day ward 
might result in the shortest overall length of stay. 

t of 75 patients put on the waiting list for delayed 
cholecystectomy, 20 were readmitted as emergencies. As 
a result, many patients did not subsequently have an 
elective cholecystectomy and were operated on before 
the supposedly ideal time of 8—12 weeks following the 
initial acute attack. Another consequence of so man 
emergency readmissions was that the dela aoproack 
did not permit more efficient planning of bed use and 
theatre time. 

This study examined hospital costs and not indirect 
costs to the community. Many patients put on the 
waiting list for delayed cholecystectomy do not return to 
work until after surgery. The early cholecystectom 

oup were probably off work for a shorter period wi 
ess cost to the community in terms of lost productivity. 
Some evidence of a difference in indirect costs has been 
shown in Sweden where patients having delayed chole- 
cystectomy received insurance payments during a 
longer period than those having early surgery (4). 

Inpatient costs in acute hospitals are higher than 
average in the earlier part of the stay and lower than 
average in the later part (21), and the initial days in 
hospital are probably more costly for emergency than 
elective admissions. In this study, costs were based only 
on average cost per day as the costs of the early and later 
days saved balanced out to the average cost per day. 
Generally, however, the types of day saved should be 
considered when calculating cost differences. 

The hospital costs for early cholecystectomy have 
been shown to be less than for delayed cholecystectomy. 
There did not appear to be any hidden extra costs in the 
early approach: patients had surgery on normal oper- 
aung lists with no extra personnel or recall of emergency 
staff required. The savings in costs by carrying out more 
early cholecystectomies might be less than anticipated 
unless the resources involved were successfully re- 
deployed. In practice, in a district general hospital 
admitting about 2 cases of acute gallbladder disease per 
week, such redeployment of resources would probably 
not occur unless combined with other operational 
changes. Instead of saving costs, more patients with 
other surgical problems could be admitted from the 
waiting list into beds formerly occupied by delayed 
cholecystectomy cases, but this would only be practi- 
cable if more theatre time was available. 
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Cholelithiasis following peptic ulcer surgery: a prospective 


controlled study 


J. R. ANDERSON, A. H. MCLEAN ROSS, N. A. DIN AND W. P..SMALL* 


SUMMARY 

Án association between gastric surgery and gallstones has 
been suggested but conflicting conclusions are found in the 
literature. A prospective study of 118 patients with proved 
duodenal ulcer disease has been undertaken to determine 
the true incidence of gallbladder disease. Sixty-one 
Patients undergoing surgery and 57 patients treated 
medically were matched for age, sex and weight. All 
patients had oral cholecystography at entry into rie study 
and at 18 months and 109 were reviewed radiologically at 
3 years. Three patients in the surgical group desene 
asymptomatic gallstones whereas none were detected in 
the medical group. This gives an incidence of gallstones of 
4:9 per cent 3 years after gastric surgery. These findings 
are discussed. 


IN 1947 Majoor and Suren (1) first drew attention to the 
possible association of gallstones with gastric surgery. 
They reviewed 174 patients after gastrectomy and found 
6 with gallstones. Since then numerous authors have 
reported an increased frequency of gallstones following 
various gastric procedures for peptic ulcer disease (2—4). 
These studies and others have been retrospective, 
uncontrolled and some have ted questionable 
radiographic criteria of gallbladder abnormalities. In an 
effort to clarify this situation, a prospective controlled 
study using two matched groups of patients was set 
up in this unit, ‘ using ' strict radiographic 
criteria for the diagnosis of cholelithiasis. 


Patients and methods 

Sixty-one patients undergoing surgical treatment for endo- 
scopically proved duodenal ulcer disease were matched with 57 
patients undergoing medical treatment 1n terms of age, sex and 
weight (Table I). The surgical procedures carried out are shown 
in Table II and reflect the selective policy of the unit at the time 
of.the study ın the treatment of duodenal ulceration (5). All 
patents were submitted to single dose oral cholecysto- 
graphy at inclusion into the aig Ars the medical group) or 
wi 1 month prior to surgery. Each surgical patient had, in 
addition, careful examination of the gallbladder at the time of 
surgery Patients with cholelithiasis at the time of diagnosis of 
peptic ulceration were excluded from the study. During the 3- 
year period 7-5 per cent of patients coming to surgery for 
duodenal ulceration also had gallstones. 

The radiological examinations were repeated after 18 
months and again at.J years. Gallbladder volume was es- 
timated according to the formula V = L x (I/2)? x 1-5; where L 
denotes maximum length of the gallbladder and / denotes 
maximum diameter at right-angles to the latter (6). The 
radiograph showing the largest volume was used in the 


determinations. 
Failure of the gallbladder to opacify was not accepted as 
evidence of abnormality since altered ointestinal function 


may render this examination unreliable. Patients with non- 
visualization of the gallbladder after single dose oral chole- 
cystography were submitted to either double dose oral 
c geben dhe PA or to intravenous cholangiography with 
tomography if necessary. 

Student’s ¢ test was used for the statistic analysis. 


Table I: COMPARISON OF MEDICAL AND 
SURGICAL GROUPS 


Surgical group Medical group 


No. of patients 61 57 
Average age (yr) 42-7 3-8 
ge range (yr 24—7] 22-70 
: Male 48 47 
Female 13 10 
Average weight (kg) 69 72 
Weight range (kg) 50-88 54-84 


Table I: OPERATIVE PROCEDURES 


Operation No. of patients 
Gastrojejunostomy alone 9 
Truncal vagotomy + drainage 

Gastrojejunostomy 35 
Pylorop 4 
Partial gastrectomy ro 


Highly selective vagotomy 3 


Table IHI; MEAN GALLBLADDER VOLUMES 


At entry After After 
in pei 18 months 3 years 
(ml+s.d.)- (mlisd.) (mltsd) 
spk oir group 59-04+14-6 *599+4+15-6 *60-5413-7 
Medical group 58-3 413-7 57.6 +161 566-144 


* Excluding the two dilated gallbladders mentioned ın the 
text who were 74 s.d from the mean. 


Results 

In the surgically treated group, all preoperative oral 
cholecystograms were normal and examination of the 
galibladder at the time of surgery confirmed these 
findings. All patients were re-examined radiologically 
after 18 months. Nine patients showed abnormalities 
after single dose oral cholecystography (Table III). In 5 
cases the gallbladder failed to opacify following truncal 
vagotomy and drainage in 3, a partial gastrectomy in 1 
and a gastrojejunostomy in 1), but did fill when the 
patients were submitted to further contrast studies, and 
in none were stones detected. Four patients had intra- 
venous cholangiography with passive filling of the 
gallbladder and one had double dose oral cholecysto- 
praphy. Two patients had enlarged gallbladders (fol- 
owing a truncal vagotomy and pyre in one and 
a partial gastrectomy in the other), the volumes being 
increased by 113 and 130 per cent respectively. In 


* Gastro-Intestinal Unit, Western General Hospital, 
Edinburgh. 

Correspondence to: J. R Anderson, Wolfson Gastro- 
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Table IV: ABNORMALITIES AFTER ORAL CHOLECYSTOGRAPHY 


Choletithiasis following peptic ulcer surgery — 619. 


—- 








18-month oral cholecystograms 3-year oral cholecystograms 
No. abnormal No. abnormal 
Total Total 
patients . Stones — Non-vis. Dilat. patients Stones Non-vis. Dilat. 
Surgical group 
Gastrojejunostomy 9 0 I 0 9 l 0 0 
.TV drainage 39 0 3 1* 38 0 0 [* 
Gastrectomy 10 2 l I" 8 0 I 1? 
HSV . , 3 0 0 0 I 0 0 0 
Total. 61 2 5t 2 56/59 l l 2 
Control (medical) group 57 0 0 0 53/57 0 0 0 
* Indicates the same patient. 
f All normal at 3 years. - 
neither case were stones detected. Two patients who formed recently. Two further patients showed persistent 


underwent partial gastrectomy develo smal] 
‘radiolucent stones in normal-sized gallbladders. Both 
patients were asymptomatic. 

Of the 59 surgical patients remaining in the study 56 
were reviewed dryers (age after 3 years (the 2 patients 
with gallstones after 18 months having had cholecyst- 
ectomies that confirmed the presence of small stones). 
Three patients were unavailable for review-—2 were 
unwilling to attend and 1 had moved away from the 
area. This latter patient had a palpably normal gallblad- 
der during pelvic colectomy carried out during the third 
year of the study at another centre. Of the 56 patients, 
one had developed small radiolucent stones following a 
gastrojejunostomy and in another the gallbladder failed 

- to opacify, after partial gastrectomy. In this case no 
stones were detected in a normal-sized gallbladder after 
double dose oral cliolecystography. 

In both patients with enlarged gallbladders at 18 
months there was persistent but not increasing dila- 
. tation at 3 years, when the volume increase was 108 and 
115 per cent respectively. Again no stones were detected. 
The 5 patients who showed failure of opacification of 
the gallbladder after single-dose oral cholecystography 
- at 18 months, had normal oral cholecystograrns at 3 
years. Twenty-six of the 39 patients who underwent 
truncal vagotomy and drainage had postoperative acid 
studies undertaken and in 22 the vagotomies were 
shown to be complete. No patient developed significant 
dumping or diarrhoea during the course of the study. 

In the medically treated group all oral cholecysto- 
grams were normal and no patient developed stones 
during the course of the study period. Only 53 of the 57 
patients were available for review after 3 years. Two 
patients had moved out of the area and the remaining 2 
were unwilling to attend for radiological examination. 

The mean gallbladder volumes are shown in Table HI. 
There is no significant difference between volumes in the 
two groups at entry into the study (P 0-5). In both 

oups there is no difference in volume after.18 months 
(Tuédical group: P 7 0-5;surgical group: P> 0-2) but at 3 
years the volumes are just significantly different 
(P « 0-05) from those at entry. There is a mean increase 
of 3-1 per cent in the surgical group while in the medical 
group there is a mean decrease of 3-3 per cent. There is 
no obvious reason for this but it could just be due to 
chance. 

During the study period 3 male patients developed 

tones following peptic ulcer surgery giving an 
incidence of 4-9 per cent. All stones found were small, 
radiolucent and few in number suggesting that they had 


dilatation of the gallbladder after surgery without stone 
formation (Table IV). 


Discussion 
The reported incidence of gallstones following gastric 
surgery for peptic ulcer disease varies widely. Turunen 
and Antila (7) denied any such association after gas- 
trectomy whereas Horwitz and Kirson (2) erreian 
incidence of 38 per cent. Sapala et al. (8) found that 6 per 
cent of patients after gastrectomy developed calculi, but 
this figure increased to 21 per cent when bilateral truncal 
vagotomy was also penes In the present e 2 of 
the 10 patients who had a partial gastrectomy developed 
stones as shown on the 18-month oral cholecysto 
and subsequently confirmed at operation. Mujahed and 
Evans (9), in a retrospective analysis of 262 patients, 
concluded that after truncal vagotomy there was no 
predisposition to cholelithiasis. Following selective he- 
patic vagotomy (carried out during surgery for reflux 
oesophagitis) Csendes, Larach and Godoy (10) re- 
corded an incidence of gallstones of 41 per cent 3—5 
years later. Following truncal vagotomy and pyloro- 
piasty, Clave and Gaspar (4) found evidence of gall- 
ladder disease in 22-8 per cent of their 92 patients be- 
tween 1 and 10 years after surgery. They accepted 
non-visualization of the gallbladder after oral chole- 


.cystography as indirect evidence of disease but, as we 


have shown, this assumption is invalid. Correcting their 
figures gives an incidence of cholelithiasis after va- 
goroni of 15-2 per cent, a figure similar to that reported 

y Tompkins et al. (11). None of our patients developed 
gallstones after truncal vagotomy and drainage. One 
patient had stones shown on his oral cholecystogram 3 
years after a gastrojejunostomy and he is at present 
awaiting cholecystectomy. In the present prospective 
study, 3 male patients developed asymptomatic 
gallstones within 3 years of surgery, an overall incidence 
of 4:9 per cent. If non-visualization of the gallbladder 
had been accepted as evidence of stones, the figure 
would have been 14-8 per cent. 

In the retrospective reports by Nobles (3) and 
Griffiths and Holmes (12) the time interval between 
gastric surgery and cholecystectomy was 12 and 10 years 

tively, but in neither of these studies is there any 
indication of how long the stones had been present prior 
to cholecystectomy. With advancing age symptomatic 
cholelithiasis becomes more common and an increasing 
incidence of galistones after gastric surgery would be 
expected, the longer the patients are followed. If 
vallstórcs are a result of gastric surgery we would expect 


ao 


~ 


620 J. R. Anderson et al. 


them toa earl Saar abun ar e surgery, 
as sugessted by | ve and Gas pu (4). Certainly the 
small size of the stones in our 3 cases supports their 
formation in the period following gastric surgery. 

^ Observations on the volume and function of the 
gallbladder after gastric surgery are contradictory. 
Many reports (13-15) suggest that the gallbladder 
valuing c oubles after vagotomy or gastrectomy and 
some authors have shown impaired contractili ua 
On the other hand Glanville and Duthie (1 
Williams and Irvine (17) did not find any a 
change in gallbladder volume or function after 
vagotomy. In the present study only 2 puan de- 
veloped significant dilatation of the galibladd: der, follow- 
ing a partial gastrectomy in one and a truncal vagotomy 
and Sob in the other. At 3 years the dilatation 
had persisted but no stones were detected in either 
patient. This suggests that stasis, if present, is not a 
major aetiological factor in the production of chole- 

ithiasis after gastric surgery. 

There is good evidence in animals that vagotomy 
increases bile lithogenicity. Fletcher and Clark (18) have 
shown that vagotomy decreases the volume of common 
duct bile in response to a fatty meal, and Cowie and 
Clark (19) and Tompkins et al. (11) have shown a 
lowered phospholipid/cholesterol ratio after vagotomy, 
both mechanisms predisposing to stone formation. In 
humans, however, Stempel and Duane (20) have re- 
cently shown an increased bile acid pool size after 
vagotomy with a lowered bile cholesterol content, both 
factors suggesting a decreased tendency to form stones. 

The present study was designed to overcome some of 
the inadequacies of previous reports. It is prospective 
and matches two groups of patients with proved 
duodenal ulceration, one treated medically and the 
other surgically. It would be worth while continuing the 
study but a number of problems are foreseen. We are 
relying on patient cooperation which will decrease as 
time . Even after 3 years 4 patients were unwilling 
to attend for oral cholec stography. Some patients will 
be lost to follow-u iad again after 3 years 2 patients 
had moved away from the area and 1 had emigrated. 
The problem of excess radiation could be overcome by 
using ultrasound examination. 

There are good theoretical arguments for an in- 
creased tendency to gallstone formation after gastric 
surgery. From the present study no firm conclusions can 


be reached, although there is a suggestion that chole- 
chiesa | is in up to 3 years after surgery. 
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Spontaneous perforation of the extra-hepatic bile ducts in 


neonates and infants 
D. A. LLOYD AND R. E. MICKEL* 


SUMMARY 

Biliary ascites due to 'spontaneous' perforation of the 
extra-hepatic bile ducts is uncommon, and should be 
suspected in an infant who, after a period of good health, 
develops jaundice and progressive abdominal distension. 
When the presentation is acute without jaundice the 
diagnosis is unlikely to be considered unless paracentesis 
is performed. The perforation is typically located in the 
common bile duct near its junction with the cystic duct and 
simple peritoneal drainage without suture is recom- 
mended unless the bile duct is obstructed, in which case T 
tube drainage or a bypass procedure is required. The 
prognosis is good. 

Four patients are presented who illustrate the spectrum 
of clinical presentation and the different methods of 
management. Two patients in whom the perforation was 
in the cystic duct were successfully treated by 
cholecystectomy. 

In most cases the aetiology is not apparent, but 
important factors may be weakening of the common bile 
duct wall due to ischaemia or pancreatic juice reflux, 
associated with a rise in choledochal pressure. In older 
children the onset of biliary ascites may be preceded by an 
acute gastrointestinal illness, which may be a predisposing 
factor. 


BILIARY ascites in early infancy due to ‘spontaneous’ 
perforation of the extra-hepatic bile ducts has been well 
documented, but being uncommon is frequently not 
diagnosed before operation. The perforation usually 
occurs in the common bile duct, and rarely in the cystic 
duct or gallbladder (1). We report 4 patients with 
perforation of the extra-hepatic bile ducts, 2 of whom 
had a perforation of the cystic duct, in order to draw 
attention to this condition which, correctly managed, 
has an excellent prognosis. 


Case reports 
Case 1: The patient, a twin, was normal at birth. When 5 days 
old jaundice was noticed, associated with dark urine and pale 
stools. At 5 weeks he was admitted for investigation of 
persistent jaundice. The child was well nourished (weight 
3-7 kg) and deeply jaundiced. His stools were pale and he had 
gross abdominal distension and a left inguinal fluid hernia. 
Free intraperitoneal fluid was evident on the plain abdominal 
radiographs. The prothrombin index was < 20 per cent, serum 
bilirubin 380 mmol/l (conjugated 160 mmol/l), alkaline 
phosphatase 455 units/l, SGOT 65 units/100 ml, SGPT 
24 units/100 ml, SLD 503 units/100 ml, serum «-feto-protein 
normal, HBS antigen-negative, HBS antibody-positive. 
Urinary urobilinogen was increased and stercobilin was absent 
from the stools. Paracentesis yielded heavily bile-stained fluid. 
The coagulation defect was corrected by parenteral vitamin 
K,. At operation there was gross biliary ascites, and the 
gallbladder and cystic duct were distended. Operative cholan- 
giography showed extravasation of contrast medium from the 
common bile duct, and the contrast did not enter the 
duodenum (Fig. 1). The perforation was located in the 
posterior wall of the common bile duct near the entrance of 
the cystic duct. A probe passed via the perforation did not enter 
the duodenum. Choledochoduodenostomy was performed. 
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Fig. 1. Operative cholangiogram via the gallbladder (g) and 
cystic duct (d) showing extravasation of contrast medium 
(white arrow) from a perforation in the common bile duct 
near the cystic duct junction (black arrow). 


The patient made an uncomplicated recovery, and the jaundice 
resolved. 

Six months after operation the patient was readmitted 

because of failure to thrive and pyrexia. He was not jaundiced 
and abdominal examination was normal. The haemoglobin, 
white cell count and liver function tests were normal. Barium 
meal showed free reflux from the duodenum into the common 
bile duct. Ascending cholangitis was suspected, which rapidly 
resolved on antimicrobial therapy. The child remains well 18 
months after operation, and has had no further episodes of 
ascending cholangitis. 
Case 2: A 3-month-old child was referred from a peripheral 
hospital with a diagnosis of intussusception. Two weeks 
previously he had been treated for vomiting and diarrhoea, and 
3 days before admission developed abdominal distension and 
bilious vomiting. On admission his general condition was good 
and he was not jaundiced. The abdomen was distended and dull 
to percussion, and pale mucoid stool was present in the rectum. 
The haemoglobin was 8-3 g/dl, white cell count 12:0 x 10")! 
and a radiograph of the abdomen showed features of intestinal 
obstruction and free intraperitoneal fluid. The preoperative 
diagnosis was intestinal obstruction. 

At operation he was found to have gross biliary ascites and a 
perforation in the anterior wall of the common bile duct near 
the entrance of the cystic duct. Fragments of inspissated bile 
were flushed out of the common duct, and a fine probe was 
passed into the duodenum. The perforation was closed with 
catgut sutures and the peritoneal cavity was drained. 


* Department of Paediatric Surgery, University of Natal and 
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Fig. 2. Fistulogram showing a cavity (c) communicating 
with the bile ducts and gallbladder (g). Contrast medium 
has entered the small bowel (arrow). 


Five days after operation the patient developed a biliary 
fistula through the abdominal wound. He was not jaundiced, 
serum bilirubin was 21 mmol/l and alkaline phosphatase 
372 mmol/l. A fistulogram 4 weeks after operation showed a 
cavity communicating with a patent common bile duct, there 
being free flow of constrast medium into the duodenum (Fig. 
2). He was treated expectantly and the fistula subsequently 
closed. 

Nine weeks after operation ultrasound scan showed no 

evidence of a cavity, and the serum bilirubin and alkaline 
phosphatase were normal. The child was in good health and 
passing normal stools. 
Case 3: An 8-month-old child was admitted to a peripheral 
hospital with a 6-day history of pyrexia, vomiting and diar- 
rhoea. He was jaundiced and severely toxaemic; the abdomen 
was distended and soft without evidence of ascites, an ill- 
defined mass was palpable in the right upper quadrant and the 
stools were black. A radiograph of the abdomen showed 
dilated bowel with air fluid levels. The haemoglobin was 
11-6 g/dl, white cell count 11-0x10°/l and Widal titres 
were normal. The diagnosis was septicaemia and enterocolitis, 
possibly resulting from the administration of noxious enemas. 
His condition improved in response to intravenous fluids and 
antibiotics, and the abdominal distension resolved. 

Fifteen days after admission the abdomen again became 
distended and the child developed ascites. Paracentesis re- 
vealed heavily bile-stained fluid. He was transferred to King 
Edward VIII Hospital where he was found to be malnourished 
but not jaundiced or toxaemic. The abdomen was tensely 
distended, no masses were palpable and bile pigments were 
present in the stool. The haemoglobin was 9-0 g/dl, white cell 
count 46x Mi amylase 260  units/100 ml, bilirubin 
29 mmol/l and alkaline phosphatase 196 units/l. Plain radio- 
graphs of the abdomen showed air fluid levels. 

At operation gross biliary ascites was present with a 
perforation of the cystic duct 0-5 cm from the junction with the 
common bile duct. The gallbladder and common bile duct were 
not distended. Cholecystectomy was performed and the peri- 
toneal cavity was drained. The patient made an uncomplicated 
recovery and was discharged in good health. Histological 
examination of the gallbladder showed mild inflammatory 
changes. 

Case 4: This 2-week-old child, weight 2-9 kg, was admitted with 
a 2-day history of progressive abdominal distension and failure 
to pass stools. The child looked well and was not jaundiced or 


pyrexial. The abdomen was distended and there was right 
upper quadrant tenderness. The stools were pale. The haemo- 
globin was 14 g/dl, white cell count 11:0x 10?/1 and plain 
abdominal radiographs showed air fluid levels in the right 
upper quadrant. The initial diagnosis was a liver abscess. 
Conservative therapy including antimicrobials was commen- 
ced with no improvement in his condition, and laparotomy was 
performed 24 h later. The findings were biliary ascites resulting 
from a small perforation of the cystic duct, associated with 
torsion of the gallbladder. Cholecystectomy was performed 
and the peritoneal cavity was drained. Recovery was rapid and 


uncomplicated. 


Discussion 

Biliary ascites in the newborn or infant may result from 
traumatic rupture of the common bile duct (2) or 
‘spontaneous’ perforation of the biliary system with or 
without evidence of obstruction. Prevot and Babut (1) 
reviewed 50 reports of ‘spontaneous’ rupture of the 
extra-hepatic bile ducts and there have been subsequent 
ao including those by Lilly et al. (3) and Ohkawa et 
al. (4). 


Perforation of the common bile duct 

The perforation is usually in the anterior wall of the 
common bile duct at its junction with the cystic duct (1). 
In Case 1 the perforation was on the posterior aspect of 
the common bile duct, previously reported once follow- 
ing blunt trauma (2) and once as a spontaneous 
occurrence (5). 

The usual presentation is illustrated by Case 1. After 
an initial period of good health, somtimes associated 
with neonatal physiological jaundice, anorexia ensues, 
with failure to thrive. During the next 3-6 weeks 
intermittent vomiting, pale stools and jaundice develop. 
There is progressive abdominal distension due to as- 
cites, and umbilical and inguinal fluid hernias may be 
present. Air fluid levels and ascites are seen on plain 
abdominal radiographs. Radioisotope excretion studies 
show extravasation of marker into the peritoneal cavity 
(6, 7) and scanning using radioisotopes or ultrasound 
may show the presence of a cyst (8, 9). Usually the 
diagnosis is not suspected until paracentesis reveals 
biliary ascites. This clinical course has been referred to 
as the ‘subacute syndrome’ (1). 

Occasionally the presentation may be acute, with 
vomiting and the rapid development of abdominal 
distension (Case 2). Jaundice is uncommon and the 
condition mimics acute intestinal obstruction. 

Although successful non-operative management has 
been reported (10), surgery is recommended. Operative 
strategy depends on the patency of the common bile 
duct. Intraoperative cholangiography may locate the 
bile leak and demonstrate patency or obstruction of the 
common bile duct (Case /). Patency may be determined 
with a fine probe, but this may be misleading and 
traumatic. The absence of jaundice favours patency of 
the common bile duct. 

When the common bile duct is patent, simple 
drainage of the peritoneal cavity is adequate. Repair of 
the perforation is not necessary (1, 3) and may narrow 
the duct. Should a postoperative fistula occur, spon- 
taneous closure may be expected. For obstruction or 
complete disruption of the common bile duct, chole- 
cystojejunostomy or choledochojejunostomy is re- 
quired, using a Roux-en-Y loop or a jejunojejunostomy 
to reduce the possibility of ascending cholangitis (7, 11). 
Choledochoduodenostomy is not recommended be- 
cause of the risk of ascending cholangitis (Case /). 


Perforation of the common bile duct has been 
attributed to a developmental weakness in the wall of 
the duct associated with a rise in bile duct pressure 
(3, 12). Such a weakness may result from pancreatic 
juice reflux due to anomalies of the pancreaticobiliary 
junction (4, 13). Ischaemia of the bile duct may also bea 
factor: The main arterial supply of the supraduodenal 
bile duct is from axial arteries situated on each side of 
the duct and posteriorly (14), and the part most 
susceptible to ischaemia is the common site of perfor- 
ation, viz. the anterior wall of the supraduodenal bile 
duct near its junction with the cystic duct. Weakness of 
the posterior wall of the duct could be due to impaired 
blood supply from a type I retroportal artery (14). 

Bile duct pressure may be raised by stenosis or 
transient obstruction at the Ampulla of Vater (5, 15). In 
some patients pigment stones or inspissated bile have 
been found in 
from illness and dehydration (Case 2) or an excessive 
pigment load in the neonatal period (16). 

Due to the increased biliary pressure the defective 

of the common duct wall dilates and either remains 
intact as a choledochal cyst, or perforates. Generalized 
biliary ascites may result, or a localized ‘pseudo- 
choledochal cyst’ may form, which in turn may rupture 
leading to biliary ascites (5). 


Perforation of the cystic duct 

This is extremely rare, arid only two reports have been 
found in the English language literature. Hammar and 
Sanders (17) reported a jaundiced neonate who 
presented with the common subacute syndrome. 
Cholecystectomy was performed and a T tube inserted 
into the patent common bile duct. Subsequent T tube 
cholangiography was normal, and after removal of the 
tube the child made a full recovery. The second patient 
(4) was not jaundiced and was treated by repair of the 
perforation and temporary T tube drainage of the 
common bile duct. There was no obstruction and the 
child recovered. 

Of our patients with cystic duct perforation, Case 3 
presented after a prolonged subacute illness, but an 
acute presentation was encountered in Case 4, possibly 
due to gallbladder torsion. The diagnosis was not made 
until paracentesis or laparotomy. Both patients were 
successfully treated by cholecystectomy. 

The aetiological factors in cystic duct perforation are 
probably the same as those contributing to choledochal 
perforation. In Case 3 the initial right upper quadrant 
mass may have been a localized perforation (pseudo- 
eyotedoctial rg which subsequently ruptured result- 
ing in ized biliary ascites. It is noteworthy that in 
both the older children in our series (Cases 2 and 3) the 
onset of biliary ascites was p ed by an acute 
gastrointestinal illness, which may have contributed to 
the perforation, either through biliary infection or 
inspissation of bile. 

t operation for cystic duct perforation, patency of 
the common bile duct should be ascertained radiologi- 
cally or by the passage of a probe, particularly if there is 
associated jaundice, If the common bile duct is patent, 
cholecystectomy and drainage of the peritoneal cavity 
suffices. If there is obstruction, T tube drainage of the 
common duct or a bypass procedure is required in 
addition. 


e common bile duct, yor aa resulting 
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Perforation of the gallbladder 

We have not encountered spontaneous perforation of 
the gallbladder in a neonate. Prevot and Babut (1) 
reviewed 4 case reports and concluded that 'spon- 
taneous' perforation of the gallbladder is related to 
obstruction and infection. All these cases presented with 
a subacute illness. 

Management is by cholecystectomy with peritoneal 
drainage. Operative cholangiography is advisable and if 
there is obstruction of the common bile duct it should be 
explored and drained. 

ere have been 2 reports of perforation at the 
junction of the gallbladder and cystic duct associated 
with gallstones (16, 18). Both patients presented with 
the subacute syndrome, but one was not jaundiced. The 
stones were removed by irrigating the common duct, 
and a temporary drainage catheter was placed in the 
gallbladder in one patient and in the common duct of 
the other. Both made a full recovery. 
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Catecholamines and experimental stress ulcer: 
morphological and biochemical changes in the 


gastric mucosa 


+ 


N. BERAHA, M. SILVEIRA, W. MAN, P. B. S. SILCOCKS AND J. SPENCER" 


SUMMARY 
A model for the production of gastric mucosal haemor- 
rhages and ulcers, sitnilar in morphology and distribution 
to those seen in stress states in man, has been produced b 
the intraperitoneal injection of adrenaline in single, double 
or treble doses of 0-6 mg/kg. Lesions were produced in 2 
or 3h, without ligation of the pylorus. Severe mucosal 
changes were associated with a fall in gastric mucosal 
histamine concentration. Mucosal serotonin did not 
s Rises in mucosal adrenaline were accompanied by 
in noradrenaline, total catecholamine levels bette 
unchanged. 


GASTRIC erosions occur very commonly in ‘stress’ 
situations. In one study of 40 severely injured patients, 
all were found to have gastric erosions at endoscopy (1). 
Severe bleeding from such lesions is not uncommon and 
carries a mortality of over 50 P9 cent. Effective therapy 
is ee by ignorance of the aetiological factors 
involved. 

Schwarz’s dictum (2) ‘no neu no ulcer', which relates 
to peptic ulcer in general, applies equally well to stress 
ulceration. Hypersecretion of acid, however, is not 
usual in stress situations. In such states there may be 
changes in gastric mucosal permeability, but these are 
not essential for the development of erosions. In almost 
all stress states, mucosal ischaemia is an important 
feature. 
~ The possible aetiological role of catecholamines has 
not been fully investigated. Intraperitoneal injection of 
adrenaline has been pa und to produce gastrointestinal 
lesions in the dog, cat, rabbit and guinea-pig (3), and the 
latter two species have been shown to have a mucosal 
microcirculatory system very similar to that of man (4). 
It is known that in shock states in man, following 
myocardial infarction, haemorrhage and sepsis, there is 
a massive outpouring of catecholamines (5). It is 
possible that this excessive production of catechol- 
amines may play an aetiological role in the production 
of erosive gastritis in man. 

The present study describes the use of a model for the 
production of stress ulcer in the rabbit, by the intra- 
peritoneal instillation of adrenaline. erent dose 
regimens have been compared to assess their effects on 
the gastric mucosa. Changes in blood pressure and in 
tissue catecholamines, histamine and serotonin were 
measured in order to correlate the production of 
mucosal lesions with biochemical changes in the gastric 
mucosa. 2 


‘Materials and methods 

Twenty-eight young rabbits, of either sex, weighing 
between 2-5 and 3:5 kg, were used. The animals were 
divided into five groups (Table I), which were given 
adrenaline intraperitoneally according to different 
schedules. 


Table I: ADRENALINE ADMINISTRATION 
REGIMENS 


Nn Total Duration of 

Group Dose dose experiment 
0)" Gen: “Guy sie 
(6) 0-6 0 0-6 120 
B a 0-6 0-60 1-2 180 
C (4 0-6 0:30 1:2 150 
D (10) 0-6 0:30-60 1:8 180 
Control 0 — 0 120 


For 24 h before commencing each experiment the 

S were given only water ad libitum. In spite of this 

'there was some food remaining in the stomach at the end 
of the experiment in every case. All the animals were 
killed 2 h after receiving the last intraperitoneal dose of 
adrenaline (groups A-D), or of saline (control group). 

The rabbits were anaesthetized throughout the ex- 

riment, a slow intravenous injection of nembutal 
(Sagatal, May & Baker Ltd, 50—60 mg) being used 

or induction. The trachea was intubated through a 
tracheostomy and anaesthesia maintained with 1 per 
cent fluothane, nitrous oxide (1 l/min) and oxygen 
(1-5 l/min); the depth of anaesthesia was such as to 
permit spontaneous respiration. 

Under aseptic conditions, the right or left femoral 
artery was exposed. A No. 14 gauge polyethylene 
catheter was hrada up to the corresponding iliac 
artery and secured with a silk ligature. This catheter was 
attached through a three-way stopcock to a blood 
pressure recorder (Digital physiological pressure 
‘module, Kontron Instruments). The line was flushed 
periodically with small amounts of heparinized saline 
(100 units of heparin per 10 ml of saline) to ensure 
catheter patency and accurate monitoring. 

At the end of each experiment the rabbits were given a 
lethal dose of nembutal. The stomach was removed en 
bloc with 5 cm of duodenum and both were opened and 
inspected macroscopically. Photographs and histo- 
logical sections were made of representative samples. 
Samples of the glandular portion of the stomach were 
taken in order to perform measurements of mucosal 
catecholamines, serotonin and histamine. The intestines 
were opened and inspected in situ and a complete 
autopsy was performed. 

Lesions seen in the stomach were classified as mild— 
y moderate erosive lesions, with no or mild haemorrhage 
petechiae and/or oedema, but without ulcers—or 
severe—severe haemorrhagic erosions and/or haemor- 
rhagic ulcers. 


“Department of ture , Royal Postgraduate Medical School, 
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Fig. 1. Changes in blood pressure in response to intraperitoneal adrenaline. Doses of adrenaline (mg/kg) are indicated by 
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Fig. 2. Lesions produced ın response to intraperitoneal 
adrenaline 


Statistical comparisons were made using Mann- 
Whitney U tests. P values of <0-05 are recorded as 
statistically significant. 

Assays of gastric mucosa for catecholamines we 
based on the method of Campuzano, Wilkerson and 
Horvath (6), with slight modifications. Serotonin assay 
was based on a modified method of Weissbach, Waalkes 
and Udenfriend (7). Histamine was assayed by the 
method of Hakanson and Ronnberg (8). 


Results r 
Physiological and gross mucosal changes 


the experiment. All the rabbits in this group survived, 
until killed at 120 min. Autopsy revealed no lesions in 
the stomach, duodenum, antrum or any other viscera, 
abdominal or thoracic. 
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Group A: This group of 6 rabbits received a single initial 


dose of adrenaline. Changes in systolic blood pressure 
(BP) are represented in Fig. la. Blood pressure rose 
from 79+3-6 mmHg at 0 min to 118-- 6:3 at 15 min, 
then fell progressively to normal (72 3: 5-1) at 120 min. 
All the rabbits in this group survived until the end of the 
experiment. 
acroscopic examination revealed gastric lesions in 
all rabbits, mild in 5 and severe in one (Fig. 2). In the 
single rabbit with severe lesions a greater acidosis had 
been noted. Gastric lesions occurred 1n the fundus and 
body, the gastric antrum being free of lesions; in only 
one case were some prepyloric haemorrhagic erosions 
seen. All the rabbits showed bilateral haemorrhagic 
congestion of the lung bases. , 
Group B: This group of 4 received two 0-6 mg/kg doses 
of adrenaline, 1 h apart. Systolic blood pressure (Fig. 
15)showed a rapid increase during the first 10 min (from 
74+1-3 mmHg to 110+14-1), then fell progressively 
until 60 min, reaching 8847-0. It rose again after the 
second adrenaline injection and then fell progressively 
once again -until 180 min (mean 53 417-9 mmHg). 
" In this group, 1 rabbit died at 170 min and the 
remainder survived. On macroscopic examination, 3 
rabbits had mild gastric lesions and 1 a severe lesion 
(Fig. 2). In all cases the gastric lesions were located in the 


„fundus and cardia. Both antrum and duodenum were 


free of lesions. Autopsy did not reveal any other 


Control: In the control group 4 rabbits received 5 ml of important lesions. Total levels of catecholamines in the 
normal saline intraperitoneally; no adrenaline was gastric mucosa were not significantly different from 
given. Blood pressure remained unchanged throughout those in controls, though the level of adrenaline was 
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Table II: ASSAYS OF GASTRIC MUCOSA ` 


Total 

Group catecholamines Adrenaline 
(n) (nmol/g wet) (nmol/g wet) 
- A (5) 2:298 + 0-413 1-297 +0-205 
B " 4-887 + 1:595 4-195 +0183 
C (4) 3-186 + 0-506 2-580 + 0-406 
D (9) 3 121 +0-385 2-845 +0415 
Control (4) 3-532 +0-323 0-1250 018 


significantly higher and that of noradrenaline signific- 

antly lower. ? 

Group C: This group of 4 received two 0-6 mg/kg doses 

of adrenaline, 30 min apart. Systolic blood pressure rose 

. rapidly during the first 5 min (from 74 +3 mmHg to 

. 118 £ 13-5), then fell slowly until 30 min (Fig. 1c). There 
was a rise after the second adrenaline injection followed 
by a fall to initial values at the end of the experiment. All 
the rabbits survived until the end and were killed at 
150 min, that is, 120 min after the last dose of 
adrenaline. 

On macroscopic study, all the rabbits presented 
gastric lesions, located in the fundus and on the greater 
curvature of the stomach. These lesions were considered 
mild 1n 2 and severe in another 2 (Fig. 2). The antrum 


and duodenum were normal and autopsy revealed no^ 


other lesions. The mucosal level of adrenaline 
was significantly higher than in the control group and 
the level of noradrenaline was significantly lower. 
Group D: This group of l0-rabbits received three 
0-6 mg/kg doses of adrenaline. Systolic blood pressure 
(Fig. 1d) showed a rapid increase in the first 15 min, 
rising from an initial 83+3 Hg to 1223-355 at 15 min. 
This was the highest blood pressure reached in any of 
the groups. It then fell progressively, apart from brief 
rises after subsequent doses of adrenaline, to 80 4- 10:5 
. at 120 min and 29 + 12:6 at 180 min. In the 150-min and 
180-min samples blood pressure was significantly below 
initial values. In this group, 9 of the 10 animals survived 
for 120 min, 7 for 150 min and only 4 survived 180 min. 
Thus, half of the rabbits died between 120 and 180 min. 
In the macroscopic study, 9 animals had gastric 
lesions, 2 of which were mild and 7 severe. The other 
rabbit showed no lesions (Fig. 2) This group had the 
greatest incidence of severe lesions. The lesions occurred 
principally in the fundus and body Seven animals 
presented a normal antrum and 3 had superficial antral 
erosions. Half of the animals showed severe haemor- 
rhagic lesions in the duodenum and all had bilateral 
haemorrhagic congestion of the lung bases. Mucosal 
levels of adrenaline were ER TER higher thán in 
controls and levels of noradrenaline were significantly 
lower; the level of tota! catecholamines in the mucosa 
was not significantly different. ~ s T 


Mucosal catecholamines 

The mucosal levels of adrenaline and noradrenaline at 
the end of the experiments are indicated in Table II. 
Total catecholamines did not differ significantly from 
control values in any group. As expected, after injection 
of adrenaline mucosal levels of adrenaline,rose signific- 
antly and this was associated with a significant fall in the 
mucosal levels of noradrenaline. 


Mucosal serotonin 


e 


Noradrenaline Histamine Serotonin 
(nmol/g wet) (nmol/g wet) (nmol/g wet) 
] 001 +0-483 39-49 +1019 269904 8:29 
0 693+0 183 39-30 +16 54 47-32 +20 62 
0 607+0 189 3666+ 882 31 90 + 19-90 
0 276 +0086 74 04 11-36 35-16 - 8-80 
0-408 + 0 385 81 46-24-48 55 14+20 13 


Table HI: MUCOSAL HISTAMINE AND GASTRIC 
LESIONS 


Histamine 
(nmol/g wet) 
Lesions (n) (mean + s.e mean) 
None (5) 88-59 + 18-12* 
Mild lesions (11) 54-11 -+ 10-42 
Severe lesions (10) 47-99 +6-15* 


* Difference between the means was statistically significant 
(P = 0-01) 


Mucosal histamine 

The histamine levels in the gastric mucosa at the end of 
the experiments are tabulated in Table II. In no group 
did the mean value differ significantly from that 1n the 
control group. When the data were assessed indepen- 
dently of groups, however, and divided according to the 
existence of no, mild or severe lesions, as in Table III, it 
was found that the more severe lesions were associated 
with a significantly lower mucosal histamine. No such 
RUE was Observed with the mucosal serotonin 
values. 


Histology 

The histological changes found were bland and no 
inflammatory reaction or thrombosis of vessels was 
seen. The minimal change was desquamation of the 
surface epithelium, which in many sections remained 
trapped in a surface layer of mucus. The second, more 
severe. change recognized was the loss of epithelium 
lining the gastric. pits. At this stage the apparent 
thickness of the mucosa was slightly reduced and the 
more superficial cells of the gastric glands stained less 
intensely and had become rounded, somewhat shrunken 
and hyaline in appearance (seemingly losing cohesion). 


More advanced chan than these d the 
mucosal thickness still further with co onding 
changes in the more superficial gland cells. The loose 


fibrous tissue strands of the lamina propria had a 
hyaline, pale staining appearance similar to the gastric 
gland cells and in both this may represent the effect of 
peptic digestion. The haemorrhages in the lamina 
propria occupied the upper middle or lower thirds with 
no consistent pattern.. 

In the duodenum the changes were analogous, begin- 
ning with loss of villous surface epithelium followed by 
disintegration of the connective tissue core of the villi. 
No erosion’penetrated the muscularis mucosa. 

Although there were obvious differences in the 
macroscopic changes in the various groups, it was no 
possible to correlate this with histological grading of the 
mucosal lesions. The major problem was the presence of 
artefacts. All animals, although fasted, were found to 


In no group did the mucosal serotonin level at theend of have food residue in their stomachs. This was washed 


the experiment differ significantly from that in controls 
(Table ID. ` i 


away, before macroscopic examination, without pro- 
ducing visible changes. At mucroscopy, however, 


- 


- 


x 


superficial changes were present in all groups, in-' 
cluding the controls. This aspect is the subject of 
another current study. 


- 


Discussion 

Other workers have developed experimental models to 
study the possible aetiological role of catecholamines in 
stress ulcer. Penner and Bernheim in 1939 (3) gave daily 
intraperitoneal injections of adrenaline, in doses vary- 


. ing between 1-2 and 10 mg/kg, to dogs, cats, guinea-pigs 


and rabbits. One rabbit developed a gastric ulcer. They 
found that rabbits and guinea-pigs produced lesions 
similar to those seen ın stress in man, beginning with 
submucosal congestion and oedema and going on to 
frank haemorrhage. Klemperer et al. (4) discussed these 
results and emphasized that rabbits and guinea-pigs had 
a mucosal circulation dissimilar to that of the cat and 
dog, but very similar to that of man Baronofsky and 
Wangensteen (9) found that injections of histamine 
alone produced no ulceration in the rabbit, though 
histamine with adrenaline produced stress . ulcers. 
Adrenaline alone was not used in their studies in the 
rabbit, though they found that adrenaline in bees wax 
produced gastric erosions (plus one duodenal ulcer) in 


* dogs. Following along similar lines, Nicoloff et al. 
_ (10, 11) found that if adrenaline was injected into the left 


gastric artery during the stimulation of acid secretion, 
localized ulceration of the mucosa could be produced. 
In 1964 the^same workers were able to show that 
infusion of either adrenaline or noradrenaline in dogs 
reduced both acid secretion and mucosal blood flow 
Sethbhakdi et al. (12) gave intraperitoneal adrenaline, 
0-4 mg/kg, after ligating the pylorus of rabbits. In every 
rabbit this produced ulcers that had distinctive features 
First, they all occurred in the acid-secreting 'fundus' and 
not in the antrum, 1n contrast to findings in the Shay rat 
preparation. Secondly, the ulcers were reproducibly 
severe. Thirdly, they were acid-dependent. Antacids 
greatly reduced the severity of ulceration and after 
truncal vagotomy ulcers could not be produced These 
authors found that adrenaline produced more severe 


changes than noradrenaline given in the same manner. | 


Later in 1970 (13) they reported that after vagotomy, if 
acid was infused into the stomach, ulcers could once 
more be produced. In the same model they produced 
evidence that adrenergic blockers may prevent the 
formation of ulcers and that histamine antagonists also 
diminished this process. 

In the present study it was found that the intra- 
peritoneal injection of adrenaline produced -stress 
lesions similar to those described by Sethbhakdi et al. 
(12). As expected, adrenaline consistently produced a 
rise 1n blood pressure, followed by a profound fall when 
the largest doses were given. Stress ulcers and intra- 
mucosal haemorrhages were seen commonly in the 
animals given adrenaline, but never in the controls. This 
was accomplished in a short space of time (never more 
than 3 h) and without ligation of the pylorus. We have 
found in further pilot experiments that intravenous 
infusion of adrenaline produces severe gastritis without 
discrete ulceration. The reason for this different re- 


"sponse is being investigated. It may be that intra- 


peritoneal injection, as used originally by Penner and 
Bernheim (3), giving high ‘pulses’ off circulating adrena- 
line; may trigger off mucosal disruption similar to 
that produced in short periods of haemorrhagic shock, 
as reported by Skillman et al. (14). 


- 
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Initial macroscopic examination indicated the pre- 
sence of mild to severe haemorrhages, small sanertcial 
erosions and, in the more severe cases, haemorrhagic 
ulcers. 

The histological changes seen were consistent with the 
very short duration of the experiments and varied 
greatly in their intensity. The poor correlation with the 
macroscopic changes seen on opening the stomach, 
which were pronounced and easily recorded by colour 
photography, was disappointing and almost certainly 
due to artefacts induced in clearing the stomach of food 
residue. This difficulty has caused us to alter our 
technique in subsequent experiments in which the 
pathological processes are being examined more 
precisely. E 

The lesions produced, as observed both macroscopi- 
cally and microscopically, were strikingly similar in 
nature and distribution to the lesions found in stress 
states in man. ' 

Although variations in circulating levels of serotonin 
have been proposed as a possible factor in the aetiology 
of stress ulcers, no significant changes occurred in 
gastric mucosal serotonin in these studies. The signific- 
ance of this observation is uncertain at the present time. 
The changes seen in gastric mucosal catecholamines 
were consistent with the take-up of injected adrenaline. 
Their role in the aetiology of the mucosal lesions is 
matter for conjecture at the moment, but may possibly 
be very relevant to the stress situation in man. 

In shock states in man, plasma catecholamine levels 
are raised. This is mainly a neurogenic outpouring of 
adrenaline, mediated in part by the moderator refiexes 
(15). A decrease in blood flow through the adrenal 
medulla 'may also stimulate secretion. 

It has also been postulated that the reactivity of 
vessels to such circulating adrenaline may be exag- 
gerated in the presence of endotoxin. It may well be that 
the increased circulating adrenaline in shock states may 
contribute to the magnitude of the tissue ischaemia seen. 

Mucosal histamine was measured in the stomach in 
these studies Insufficient work has been done ın this 
field to interpret the results fully. The basic finding that 
severe mucosal lesions were associated with depleted 
mucosal histamine was of interest. It has been found 
that mucosal histamine is lower in duodenal ulcer 
subjects, who secrete more acid, than in control subjects 
(16). Isolated measurements of histamine, however, give 
no insight into the dynamic situation in the mucosa and 
further exploration of this field 1s clearly indicated. 

In the present. model the injection of adrenaline 
produced both a shock state and gastric mucosal 
changes consistent with ischaemia; the appearance and 
distribution of these mucosal lesions was strikingly 
similar to those seen in man. In view of the known 
similarity in microvascular anatomy between rabbit and 
man, further more detailed study of the mechanisms 
involved in the production of such lesions may be of 
direct clinical relevance. Certainly the pattern of pro- 
duction of lesions in this animal situation seems much 
more analogous to the human situation than that which 
is seen after prolonged stress or ligation of the pylorus in 
other Fidel frequently studied. As the prevention and 
treatment of stress bleeding remains an important and 
unsolved clinical problem, we suggest that this new 
animal model may be of value in further elucidation of 
aetiological mechanisms and ın the study of therapeutic 
agents. 

Further study must include evaluation of other 
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important factas such as acid secretion and nno 
blood flow. 
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Against 
Sir George Pickering argues the case against multiple choice questions in reply to an 
article which appeared in Medical Teacher 1979; 1: 37-42, 


The respect that is engendered in the student for dogma terrifies me. Are we 
witnessing a return to authoritarianism and the D of opinion such. as 
t 


sup ressed intellectual freedom in the late Middle Ages? Is 


ory going to repeat 


and are we on the threshold of another Dark Age? The kind of knowledge that 
they test is that which a Dean of Harvard had in mind when he said ‘I tell my 
students that one of the difficulties they will face in medicine is that in 10 years’ time 
they will find that half of what they were taught is wrong and neither I nor any of my 


teachers know which half.’ 


* 


Medical Teacher 1979; 1: 850. 
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Faecal bile acid excretion in diverticular disease 


M. FLYNN, J. HYLAND, P. HAMMOND, C. 


SUMMARY 

Faecal bile acid excretion and sigmoid myoelectrical 
activity were measured on three separate occasions over a 
1 2-month period in 21 patients with diverticular disease 
and the results were compared with those of 17 age- 
matched normal subjects. Statistically significantly lower 
faecal concentrations of both deoxycholic and lithocholic 
acid were found in patients with diverticular disease 
(96-7--11-3 mg/100g, — 59-6: 6:0 mgjI00 g respec- 
tively) when compared with normal | subjects 
(219 +32-0 mgj100 g and 117-6 + 14-6 mg/100 g respec- 
tively, P<0-001). These values persisted throughout the 
period of study. Patients with diverticular disease were 
found to have an abnormally rapid myoelectrical rhythm 
(frequency 0-2-0:3 Hz [12-18 c[min] which returned 
towards normal after 1 year's bran treatment. Significant 
correlations were found between lithocholic acid concen- 
trations and activity of 02-03 Hz (r = 067) and 
deoxycholic acid | concentrations 
0-1—0:15 Hz (6-9 c/min) (r = 0:62). It is suggested that 
increased colonic absorption of bile acids may occur in 
diverticular disease which may influence the myoelectrical 
activity. 


THe high prevalence of diverticular disease in the 
Western world has been attributed to a lack of fibre in 
the diet. It has been postulated that dietary fibre may 
influence bile acid metabolism and that lignin can 
absorb both chenodeoxycholic acid and deoxycholic 
acid (1). This ability of fibre to bind bile acids coupled 
with its ability to decrease transit time, suggests that 
dietary fibre increases bile acid excretion. This has been 
demonstrated by Cummings et al.(2) from experiments 
in which normal subjects were fed with dietary fibre and 
wholemeal bread. 

Alternatively, fibre acting as an ion exchange resin 
could decrease bile acid excretion, since the pH of the 
jejunum favours binding of bile acids to fibre whereas 
the pH of the terminal ileum favours release of bile acids 
resulting in more efficient enterohepatic cycling. This 
would lead to lower levels of bile acids in the colon and 
therefore lower faecal bile acid excretion. 

It is apparent therefore, that the effects of dietary fibre 
on bile acid excretion are conflicting. This is particularly 

-so in patients with diverticular disease. Tarpila et al. ( 3) 
indicated that faecal bile acid excretion fell slightly on 
administering bran to patients with diverticular disease 
whereas others have shown an increase in bile acid 
excretion in response to bran (4). Although the actual 
faecal bile acid concentrations are lower after bran the 
fall may not be indicative of decreased bile acid 
excretion but rather due to a dilution of the stool as a 
result of increased water content (5). This idea has been 
supported by Eastwood (6). 

It is known that an abnormal motility pattern exists in 
diverticular disease (7) and more recently an unusually 
fast myoelectrical rhythm has been recognized from the 
sigmoid colon (8). Certain bile acids have been shown to 
affect colonic motility (9) and the symptomatic im- 
provement achieved by dietary fibre together with its 


and activity of 


DARBY AND I. TAYLOR* 


ability to alter bile acid metabolism suggests a possible 
involvement of bile acids in the disease. — 

In this study faecal bile acid excretion and myoelec- 
trical function were measured in a group of patients with 
symptomatic diverticular disease over a l-year period, 


Materials and methods | 

Studies were performed on 21 patients with diverticular disease 
in whom symptoms (combinations of constipation, diarrhoea 
and pain) had been present for at least | year. All patients had 
the diagnosis confirmed by barium enema. Studies were 
performed on presentation when symptomatic, repeated after | 
month and finally after 1 year. Each patient was advised to take 
a high fibre diet and was prescribed bran tablets (15 g/day). 
A group of 17 normal age-matched subjects With no gastro- 
intestinal symptoms were studied as controls. These were 
subjects either attending outpatients or inpatients awaitung 
surgery for non-gastrointestinal disease. There were 7 females 
and 10 males. 


Faecal bile acid measurement (extraction and estimation) 
Five-day faecal collections were obtained at the beginning of 
the study, after | month and finally after 1 year. 

Faeces were freeze-dried and extracted according to the 
method of Evrard and Janssen (10) with modifications by 
Mitchell (11). Further modifications include addition of 2 mg 
of 23 NOR 5B cholanic 3,7-diol acid, instead of | mg as the 
internal standard. For neutral steroid extraction it was found 
that only 3 x 10 cm? of petroleum spirit was needed, Sonularly 
for bile acid extraction only 3 x 10cm? of diethyl ether were 
used instead of 3 x 25 cm? of ether. 

The free bile acids were methylated according to Mitchell 
(11). After methylation the methyl esters were dissolved in 1 mi 
of acetone and oxidized with chromic acid for 10 min. After the 
addition of 10 cm* of 20 per cent sodium chloride, the methy! 
ketones were extracted with 3x 5 cm? of diethyl ether. The 
ether was blown off under N, and the residue dissolved in 
0-S cm? redistilled acetone. Duplicate extractions were per- 
formed for each sample. 

The methyl ketones of the bile acids were estimated by 
gas-liquid chromatography using à PyeUnicam — 204 
chromatograph with flame ionization detector. The glass 
column was packed with 3 per cent OV17 of gaschrom Q 
100—120 mesh and was 2 m long with an internal diameter of 
2 mm. The column was maintained at 270 "C with a carrier gas 
(N,) flow rate of 40 cm?/min. Standard free bile acids were 
obtained from Steraloids Lid, Croydon. 

For each series of faecal bile acid extractions a 2-mg portion 
of each bile acid was dissolved in N acetic acid and evaporated 
to dryness. Starting from the saponification step, methyl 
ketones were prepared for chromatography as for the faecal 
samples. Peak areas were measured as the height of the 
peak x width at half peak height. Bile acid levels were expre sed 
as mg/g dry weight of faeces, mg/ 100 g wet faeces and mg/day. 





M yoelectrical studies - 
Recordings of rectosigmoid myoelectrical activity were ob- 
tained by means of an intraluminal suction electrode as 


previously described (7, 12); reproducible measurements were 
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Fig. 1. Faecal bile acid concentration and 
and patients with diverticular disease. 
patients with diverticular disease. 


obtained from the same region in each patient on each 
occasion, as measured in cm from the anus. 

Analysis of the slow wave electrical activity was carried out 
both visually and by using an automated frequency analyser 
(12, 13). This allowed the percentage of each electrical rhythm 
noted during the recording period to be quantitatively 
estimated. Particular note was made of the percentage inci- 
dence of electrical rhythms with frequencies between 
0-03—0-06 Hz (2-4 c/min), 01-015 Hz (6-9 c/min) and 
0-2-0-3 Hz (12-18 ¢/min). 

Measurements of intraluminal pressure were obtained using 
a thin, open-ended tube (internal diameter | mm) incorporated 
into the electrode (12). Accordingly, simultaneous recordings 
of slow wave electrical activity and intraluminal pressure were 
obtained. 


Results 

Faecal bile acid excretion 

Deoxycholic acid: Mean deoxycholic acid excretion in 
normal subjects was 7:65+0-9 mg/g dry faeces, 
219+ 32 mg/100 g wet faeces and 2262 +37 mg/day. 
Mean values in patients with symptomatic diverticular 
disease are shown in Table I. 

Deoxycholic acid values were not statistically signifi- 
cantly different when measured on separate occasions 
over a l-year period. However, there was a statistically 
significant decrease in deoxycholic acid excretion in 


Table I: FAECAL BILE ACID CONCENTRATION 
Deoxycholic acid 





percentage water composition in normal subjects 
Note the statistically significantly lower levels in 


patients with diverticular disease compared with normal 
subjects (Fig. 1). 

Lithocholic acid: Mean lithocholic acid values in normal 
subjects were 4-1 0-4 mg/g, 117-14 mg/100 g and 
122+ 18 mg/day. Mean values in patients with diverti- 
cular disease are shown in Table 1. 

Lithocholic acid levels were not statistically signific- 

antly different between patients when compared over a 
l-year period; however again there was a statistically 
significantly lower level of lithocholic acid in patients 
with diverticular disease compared with normal 
subjects (Fig. 1). 
Cholic and chenodeoxycholic acid: Very low levels of the 
primary bile acids were excreted by all subjects (cholic 
acid 0-76 mg/g; dry faeces, chenodeoxycholic acid 
0:48 mg/g dry faeces). 


M yoelectrical activity 

In normal subjects the two predominant slow wave 
electrical rhythms had frequencies between 6-9 c/min 
(0-1—0-15 Hz) and 2-4 c/min (0-03—0-06 Hz). The inci- 
dence of 6-9 c/min, as shown by automated frequency 
analysis, was 77.5: 3-4 per cent and the 2-4 c/ím 
rhythm was 45-5 5-6 per cent. These frequency re- 
sponses are similar to the results noted in a previously 
reported series (9). 


Lithocholic acid 





mg/g mg/100 g mg/g mg/100 g 
dry faeces wet faeces mg/d dry faeces wet faeces mg/d 
Normal subjects 7-65 40-9 2194320 2262437 4:1 +040 1176+146 12.8418 
Diverticular disease 4-9 -- 0-4 96.7 +11-3 132+17-3 31403 59-6 - 6-0 88:8 +9-6 
(initial) P «0-01 P «0-001 P «0:02 P «0-001 
Diverticular disease 4-5404 137419-0 2171+356 28+0-30 85-7+12-2 13964220 
(after 1 mth) P «0:02 P<0-02 
Diverticular disease 3.76 - 04 99-54+14-3 1252+210 2-8 0-4 71-7477 88-6+11-4 
(after 1 yr) P «0:01 P<0-02 ` 








All values are mean +s.e.mean. 
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in patients with diverticular disease as estimated by 
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Fig. 3. Correlation between deoxycholic acid and 
0-1-0-15 Hz (6-9 c/m) slow wave electrical activity after | 
month’s bran treatment in patients with diverticular disease. 


In patients with diverticular disease the incidence of 
these two rhythms was not significantly different from 
that of normal subjects (6-9 c/min 60-4 - 4:1 per cent, 
2—4 c/min 55-9 + 4-3 per cent). However, an abnormally 
rapid slow wave electrical rhythm was a frequency of 
12-18 c/min (0-2-0-3 Hz) and a mean incidence of 
53-0-- 5-4 per cent was identified. When studies were 
repeated after | year the mean incidence of this abnorm- 
ally fast rhythm was 23-6+1-9 per cent which was 
statistically significantly lower than initially (P < 0-001) 
(Fig. 2). 


Comparison of faecal bile acid excretion and myoelec- 
trical activity 

Correlation of the two parameters was performed using 
linear regression analyses. It was found that a statisti- 
cally significant correlation existed between lithocholic 


Faecal bile acid excretion — 631 
acid and the incidence of 12--18 c/m electrical activity 
(r — 0-67) (Fig. 3), and between deoxycholic acid ex- 
cretion and the incidence of 6-9 c/m rhythm following 
treatment (r = 0-66) (Fig. 4). No correlatiori was found 
between myoelectrical activity and faecal bile acid 
excretion in normal subjects. 


Discussion 
One of the problems encountered when estimating 
faecal bile acid excretion is the final expression of bile 
acid concentrations. In general three expressions have 
been used: mg/g dry weight of faeces, mg/100 g wet 
faeces and mg/day. In this study it was found that 
differences in faecal bile acid concentrations for normal 
subjects and patients with diverticular disease were 
closely paralleled by differences in stool weight. 
Therefore these differences in bile acid excretion could 
be explained as being due merely to changes in concen- 
tration and not bile acid content. However, there was no 
statistically significant difference between percentage 
water composition of the stool in normals and in 
patients with diverticular disease. Hence any difference 
in bile acid levels expressed as mg/100 g wet weight were 
actual changes in bile acid content and not just a 
dilution effect. Results in this study have therefore been 
expressed as mg/g and mg/100 g. 

From Table I it can be seen that deoxycholic and 
lithocholic acid values were statistically significantly 
lower in patients with diverticular disease compared 
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with normal subjects. These lower levels may be indica- 
tive of increased colonic absorption of the bile acids 
possibly aided by delayed transit. Lower faecal bile acid 
excretion due to changes in metabolism, e.g. incomplete 
dehydroxylation, is unlikely since increased primary bile 
acid excretion was not noted. 

The anatomy of the colon suggests that the smooth 
muscle abnormality in diverticular disease is the result 
of increased tone of both taenia coli and circular muscle. 
The shortening which results could be explained by 
contracture of the taenia coli causing thickening and 
hypersegmentation of the circular muscle layer. 
Deoxycholic acid has been shown to increase colonic 
motility in vitro (14) and it is possible that increased 
colonic absorption of the bile acid may provoke this 
activity. 

The relationship between the different slow wave 
frequencies and faecal bile acid concentration is imer- 
esting but difficult to explain at present. Initially, 
patients with symptomatic diverticular disease have k ios YW 
lithocholic acid concentrations and high 12- LB e 
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electrical activity, but after | year of bran treatment the 
incidence of 12-18 c/m activity falls significantly 
whereas concentrations of lithocholic acid and de- 
oxycholic acid remain the same. These findings may 
indicate that there is no direct relationship between 
faecal bile acid excretion and myoelectrical activity in 
patients with diverticular disease. However, it was 
found that after | month's bran treatment, there was a 
positive correlation (r = 0-66) between lithocholic acid 
and the 12-18 c/m slow wave frequency; i.e. the higher 
the lithocholic acid concentration the higher the inci- 
dence of 12—18 c/m activity (1t must be stressed that 
these ‘higher’ concentrations of lithocholic acid were 
still lower than in normal subjects). A negative corre- 
lation also existed between deoxycholic acid and 
6—9 c/m activity. Hence either bile acid excretion and 
myoelectrical activity alter in a parallel manner in 
response to bran, or there is a direct relationship 
between the two. 

It is feasible that bile acids could alter slow wave 
electrical activity by specific actions on either calcium 
ion exchange or more indirectly by the potentiating 
effect of cholinergic agonists. A high fibre diet could 
bind bile acids and alter this direct action with smooth 
muscle cells. 

In conclusion, lower faecal excretion of deoxycholic 
and lithocholic acids together with a relationship be- 
tween bile acids and myoelectrical activity in diverti- 
cular disease has been found, and may help to explain 
the muscular abnormalities of this disease. 
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Comparison of skin closure using continuous and 


interrupted nylon sutures 


N. R. MCLEAN, A. H. B. FYFE, E. F. FLINT, B. H. IRVINE AND M. H. CALVERT? 


SUMMARY 
Skin closure using continuous nylon sutures was com- 
pared with closure using interrupted nylon sutures in 105 
consecutive patients undergoing laparotomy. Particular 
note was made of wound healing and wound infection. 
The incidence of wound infection was similar (3:9 per 
cent and 3:7 per cent respectively) and all wounds healed 
satisfactorily. The continuous method was quicker and 
cheaper. 


THERE is much debate as to whether skin closure of 
laparotomy wounds should be by continuous or inter- 
rupted sutures, particularly in the presence of infection 
(1) The classic teaching is that interrupted sutures 
should be used, as the continuous suture if tightly 
pulled, tends to strangulate the wound edges (2), 
resulting in poorer healing and an increased wound 
infection rate. It is often stated that pus cannot drain 
between the sutures when a continuous method is 
employed (1). 

In this study we compared continuous with inter- 
rupted skin closure, particular attention being paid to 
subsequent wound infection and wound healing. 


Patients and methods 

All patients undergoing elective or emergency abdominal 

surgery were studied prospectively. Each patient was assessed 

e aec and age, sex, weight, diagnosis and serum 
iochemistry were noted. 

In all wounds the peritoneum and posterior rectus sheath 
were closed in one layer with a continuous polyglycolic acid 
suture (Dexon, 4 metric, Davis and Geck Ltd). The anterior 
rectus sheath or linea alba in midline incisions was closed with 
monofilament polyamide (4 metric, Ethicon Ltd), the knots 
and free ends being buried. A subcutaneous stitch. using 
interrupted polyglycolic acid (2 metric) was inserted if re- 
quired. At this stage the patients were randomly allocated to 
the continuous or interrupted method of skin closure using 
sealed envelopes containing trial cards. Monofilament poly- 
amide (2 metric) on an atraumatic needle was used for skin 
closure. Mattress or simple sutures were used according to the 
surgeon's choice and all knots were tied by hand. 

Monofilament nylon was used for the skin, as it causes less 
tissue reaction than silk (3) and slides through the skin easily. 
An essential part of the technique was that the assistant did not 
'follow-on', thus allowing the suture to slip back, and therefore 
hd minimal tension was applied to the suture and the wound 

ges. 

Cases were divided into clean, potentially contaminated and 
contaminated categories (Table D). No wound drains were 
inserted and all drains from the peritoneal cavity were brought 
out through a separate stab incision. 

Wound infection was defined as inflammation of the wound 
together with the discharge of pus or serous fluid with positive 
culture. Pus was defined as inflammatory exudate rich in 
polymorphs. 

Skin closure time was compared with total wound closure 
time and expressed as a percentage. The length of the wound, 
the depth of the subcutaneous fat and the cost of the suture 
material used were also noted. 

All dressings were removed after 3 days and the wounds were 
inspected by one of the authors regularly thereafter. Those 
patients discharged from the hospital with sutures still in place 


Table I: DEFINITION OF TYPES OF CASE | 
Clean | 
Cholecystectomy 
Bowel not opened 
No intra-abdominal pus 
Potentially contaminated 
Stomach or small bowel procedure 
Exploration of common bile duct 
Simple appendicitis 
Contaminated 
Large bowel procedures 
Gangrenous or perforated appendix 
Presence of intra-abdominal! pus 


had their wounds inspected by the district nurse at home. AT 
wounds were seen at | month after discharge from hospita! and 
their condition commented on by observers who had no prior 
information regarding the suture method used. | 

Results were analysed for statistical significance by use of the 
y^ test and the Wilcoxon matched pairs rank test. 


Results 

Of the 111 patients who entered, 105 completed the trial 
and 6 were excluded. Of these 6, 4 patients died in the 
early postoperative period, | psychiatric patient jumped 
out of a second storey window and burst the abdominal 
wound and the sixth required re-exploration 2 days 
postoperatively for a bile leak. 

Table II shows that the groups were well matched for 
age, sex, weight and the number who had emergency 
operations. There were more neoplastic and jaundiced 
cases in the group closed with interrupted sutures, but 
this was not significant (P0405 and P015 
respectively). 

Again both groups were comparable as regards the 
incisions used (Table HD. All appendicettomies in- 
cluded in the trial were carried out through à vertical 
laparotomy wound and not a grid iron incision. 

Table IV shows there were more potentially con- 
taminated and contaminated cases in the continuous 
group but this was not significant (P > 0-05). 

The results of the parameters measured intraopera- 
tively are shown in Table V. Of particular note are the 
significant reduction in cost (P « 0-001) and the signific- 
ant reduction in time of using the continuous suture 
(P « 0-001). 

Of a total of 105 cases only 4 (3-8 per cent) developed 
a wound infection. Two were in the continuous group 
and 2 in the interrupted group (Table VI). The patient 
requiring drainage of a subhepatic abscess had à wound 
dehiscence 5 days postoperatively needing re-suture and 
the results of his late follow-up were therefore not 
included in the final assessment. | 

One month after discharge from hospital all wounds 
(apart from one persistent defaulter) were inspected bv 
independent observers. In the interrupted group there 
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Table Il: CHARACTERISTICS OF PATIENTS 
ALLOCATED TO THE TWO METHODS OF 
WOUND CLOSURE 


Patient 
characteristics Continuous Interrupted 
No. of patients 51 54 
Mean age t s.d. (yr) 56 -- 14 53416 
Male/Female 26/25 29/25 
Mean weight +s.d. (kg) 59-2 +12 58.4 12 
Neoplasm 4 10 
sU rs 3-59, 
P 0-05) 
Jaundice 3 7 
j^ = 2:66, 
P010) 
Emergency procedure 21 19 





Table UL TYPE OF INCISION USED IN BOTH 
GROUPS 


Incision Continuous Interrupted 
Paramedian 23 28 
Midline 24 23 
Transverse | tus 
Subcostal 3 | 
Pfannanstel m 2 





Table IV: ANALYSIS OF THE CASES ACCORDING 
TO THE TYPE OF PROCEDURE PERFORMED 


Type of case Continuous Interrupted 

Clean 13 22 

Potentiall y 32 28 
contaminated 

Contaminated 6 4 








Continuous v. interrupted 7° = 490, P>0-05, 


Table V: RESULTS OF PARAMETERS MEASURED 
INTRAOPERATIVELY l 


Continuous interrupted 

Patients given systemic 29 32 
antibiotics 

Patients given topical 4 
antibiotics 

Mean wound length +s.d. (cm) 18:34 6:1 19-24 5:2 
(P010) 

Mean subcutaneous fat 2-0 2:2 
depth (cm) 

Patients with peritoneal 22 2] 
drain 

Ratio of skin closure to 31-4 42-5 
wound closure time (%) 
(P «0:001) 

Mean cost per wound (p) 28.9 72-4 
(P<0-001) 

Mean cost per cm of wound 1-6 3-8 
length (p) 

Mean days in hospital 12-5 13.9 
postop. 
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were no incisional hernias and all wounds had healed 
well but for | patient with very mild keloid formation. In 
the continuous group there were no incisional hernias 
but | patient developed a small sinus discharging serous 
fluid from which there was no growth of bacteria. 





Table VE INCIDENCE OF WOUND INFECTION AND 
ORGANISM INVOLVED 


Diagnosis Procedure Organism 
Continuous* 
|. Peritonitis, Cholecystectomy E. coli 


perforation of 
gangrenous 


and drainage 
of sub-hepatic 


gall bladder abscess 

2. Duodenal ulcer — Vagotomy and 5. aureus 

pyloroplasty 
Interruptedt 

l. Peritonitis, Laparotomy and Proteus 
perforated appendicectomy E. coli 
appendix 

2. Cholelithiasis Cholecystectomy Pus 

No growth 
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* Infection rate = 
* Infection rate = 


Discussion 

Wound infection rates in abdominal surgery are re- 
ported to be between 10 and 33 per cent (4-7). The use 
of prophylactic antibiotics can reduce the incidence of 
wound infection to as low as 3-6 per cent (7) but it ts 
important to note that cases with peritonitis or visceral 
perforation were excluded from that trial. Pollock et al. 
(6) reported a rate of major wound infection of 3-8 per 
cent when topical antibiotics were used. Everett (8) 
stated that the incidence of wound infection in clean 
abdominal wounds was 5 per cent, in potentially 
contaminated wounds 10 per cent and in contaminated 
wounds, over 15 per cent. Our own results of a wound 
infection rate of 3-9 per cent in the continuous group 
and 3-7 per cent in the interrupted group compare 
favourably with those quoted in the literature. This low 
wound infection rate was attributed to the use of 
preoperative antibiotics in approximately 60 per cent of 
the cases and to the fact that 20 patients entering the 
trial were having reconstructive vascular procedures. 

The results show that there is no difference in the 
wound infection rate in wounds closed with continuous 
or interrupted skin sutures. It is important to note that 3 
of the infected wounds occurred in potentially con- 
taminated or contaminated cases, 2 of the patients 
presenting with peritonitis. 

The continuous suture was easy to insert but should 
not be pulled tight as this may give rise to ischaemia and 
inturning of the wound edges. Unfortunately, because 
of the low infection rate this study does not help to show 
whether a continuous suture is less satisfactory than an 
interrupted one after a wound has become infected. 
However one of the authors (M. H. C.) has used 
continuous sutures in all wounds for several years. In 
the presence of a wound infection the continuous suture 
is cut at the point of maximum inflammation, unwound 
one turn and fixed back with Steristrip. This allows 
satisfactory drainage and prevents wound gaping. 

To have satisfactory handling properties a monofila- 
ment suture must be fine (8). For this reason monofila- 
ment polyamide (2 metric) was used for skin closure. 
Nursing staff and patients found no difference in 
removal of the two types of suture. 

Using a continuous skin suture only 31 per cent of the 
wound closure time was spent suturing the skin. With 
interrupted sutures the proportion was 43 per cent. This 
difference was statistically highly significant (P « 0-001). 








The continuous suture, therefore, offers a significant 
time-saving advantage to the general surgeon in a long 
theatre list. The cost per wound was significantly more 
when interrupted sutures were employed (P <0-001). 
The continuous suture, therefore, offers a financial 
advantage over interrupted sutures. 

One month after discharge from hospital there was no 
difference in the healing of the wounds of the two groups 
and all patients were satisfied by the cosmetic result. The 
wounds were assessed by independent observers and all 
were considered satisfactory apart from one with mild 
keloid formation. The observers were unaware of the 
suture technique but could frequently tell which method 
had been used by inspecting the wounds, thus bias could 
not be avoided. Also cosmetic appearance is difficult to 
quantitate and for these reasons formal assessment of 
the cosmetic appearance was not undertaken. 

To be widely accepted, any technique of wound 
closure must be easily learned and give satisfactory 
results, whether performed by consultant or senior 
house officer. Continuous skin suturing is such a 
technique, as proved by the fact that many of the 
wounds in this trial were sutured by surgeons in 
training. 
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The clinician's responsibility for helping to improve the treatment of tomorrow's 


patients 


In addition to using his or her knowledge and skills for treating today's patient, the 
clinician has a responsibility to strengthen medical knowledge and upgrade the 
quality of care that will be available in the future. The ways in which clinicians can 
make such a contribution include devising clinically relevant descriptive scales, 
avoiding pitfalls, advising patients eligible to participate in trials, and supporting 
efforts to improve the testing of new therapies. | 

The physician knows that applying a therapeutic procedure in practice is vastly 
different from testing it in the carefully regulated conditions of the laboratory. The 
controlled trial provides a middle ground between these extremes and serves to test 
whether the ideas developed in the laboratory work in patients. The active 
participation of clinicians in the design and execution of trials secures their 


relevance to everyday practice. 


BUCKNAM MCPEEK 

JOHN GILBERT 

FREDERICK MOSTELLER 
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An experimental study of the relationship between 


synergistic wound sepsis and suture materials 
D. MCGEEHAN, D. HUNT, A. CHAUDHURI AND P. RUTTER* 


SUMMARY 


In wounds on the back of guinea-pigs an inoculum of 


6 x 10° of Escherichia coli and of Bacteroides fragilis 


produced a frank infection rate of 27 per cent. Addition of 


a catgut or a braided nylon tie statistically significantly 
increased the rate to 56 and 48 per cent respectively. 
Prolene and silk produced much smaller, non-significant 
rises. The rate with polyglycolic acid was 18 per cent 
which, though not statistically significant, suggests the 
possibility that this material produces conditions un- 
favourable to multiplication of bacteria that produce this 
type of infection. 


ENTERIC organisms, particularly anaerobic species, are 
currently responsible for most abdominal wall infec- 
tions after surgery. The special importance of 
Bacteroides fragilis was demonstrated by Leigh in 1974 
(1) when he showed that, if appropriate culture tech- 
niques were used, a fourfold increase in the incidence of 
B. fragilis in infected wounds had occurred over a 4-year 
period. In his series associated aerobic organisms were 
frequent, particularly the Gram-negatives klebsiella, 
enterobacter and Escherichia coli. Other workers have 
emphasized the plurality of organisms in most infec- 
tions that originate in the gastrointestinal tract and 
discussed the possibility of synergism between aerobes 
and anaerobes (2). Demonstration of such cooperation 
in experimental wounds in the guinea-pig between E. 
coli and B. fragilis has now been achieved (3). 
Inoculation of the wounds with organisms from the 
gut takes place at the time of surgery and either systemic 
or local chemoprophylaxis can much reduce but not 
abolish the incidence of subsequent wound sepsis (see 
Keighley and Burdon (4) for a review of the now 
massive literature). Yet another factor that might help 
to account for the residuum of infections is the poss- 
ibility of interaction between suture materials and the 
organisms, This paper describes a study to test this 
hypothesis and, should it be substantiated, to give 
guidance on the optimum choice of suture material, A 
re-investigation of the problem is especially indicated 
because the majority, though not the entirety, of 
previous work on the relationship between suture 
material and wound sepsis has concentrated on staphy- 
lococci (5-7), nor have the new synthetic absorbable 


materials been thoroughly investigated in relation to - 


sepsis of intestinal origin. 


Materials and methods 

The model 

The albino guinea-pig is particularly suitable because it is 
susceptible to the pyogenic organisms responsible for wound 
infection in man. We have slightly modified a previous method 
which employs multiple dorsal wounds (8). Animals of the 
Dunkin- Hartley strain weighing between 350 and 400 g were 
housed in groups of 10 before surgery. They were anaesthetized 
with intraperitoneal thiopentone and the dorsum prepared by 
shaving and applying hexachlorophane soap and 70 per cent 
alcohol. Six dorsal pouches 2 cm in length and down to the 
deep fascia were then fashioned in the shaved area in two 


longitudinal rows. Each pouch was then available for inocu- 
lation with a suspension of organisms, or with a loop of suture 
and organisms. When a suture loop was used it was inserted by 
passing a round-bodied needle into the deep fascia and tying a 
surgical knot of material on to the base of the pouch leaving 
| mm ends. Pouches which were not to contain sutures had a 
sutureless needle passed through their base. The pouch was 
then inoculated with 0-5 ml of a saline suspension of the 
organisms or with saline alone. The pouch was firmly closed 
with two standard 4 mm Michel clips and the animals there- 
after caged separately. The back was inspected on the seventh 
day and the animal killed by an overdose of intraperitoneal 
thiopentone. The wounds were then opened so that the 
standard criteria for the presence of infection (9) could be 
applied. These are: externally induration and redness; intern- 
ally pus or copious exudate. The latter was the chosen end 
point. A 10 per cent random sample of wounds was submitted 
for culture. 


Bacteriological methods 

Source of organisms: Pathogenic E. coli and B. fragilis were 
obtained by culture of pus from a patient who had undergone 
colonic surgery and developed a large intraperitoneal abscess. 
Separation of the two organisms was achieved by suppression 
of E. coli with a 1 per cent neomycin film on blood agar 
medium. The pure cultures so produced were quantitated and 
preserved in liquid nitrogen. 

Wound cultures: Solid blocks of dorsal skin 2x2 x 1 cm were 
excised, homogenized in saline, diluted tenfold and plated on to 
blood agar with neomycin suppression of the anaerobic 
culture. Colonies were then counted after 24 h for E. coli and 
48 h for B. fragilis. 


Sutures 

Five commonly used suture materials were tested: braided silk, 
monofilament polypropylene, chromic catgut, braided nylon 
(Polyamide 66) and polyglycolic acid (Dexon). 


Statistical methods 

Pseudorandomization of the suture and control wounds was 
achieved by the use of a semi-Latin square design. Given that 
this is so, and that controls occur in every animal, a series of 
independent. comparisons between the control results and 
those from the equally randomly distributed suture wounds is 
justified and was carried out using y^ analysis with Yates’ 
correction. 


Results 
A preliminary series consisting of six batches of animals 
(total 60) was studied using both organisms at varying 
doses to assess infectivity and arrive at a first approxi- 
mation to an infection rate of 30 per cent which closely 
corresponds to that found in colonic surgery in man 
when antibiotics are not used. The dose suggested by 
this preliminary work (Table I) was 6x 10° of each 
organism and the subsequent infected controls in the 
experiment yielded a rate of 27 per cent. 

Sixty animals (360 wounds) were used to compare 
suture materials, thus providing 60 wounds for each 


* Academic Surgical Unit and Department of Bacteriology, st 
Mary's Hospital Medical School, London. 

Correspondence c/o: H. A. F. Dudley, Academic Surgical 
Unit, St Mary's Hospital Medical School, London W2 INY. 


SURGILON" 


"Surgical sutures VOU have a 


from 


DG choice 





Br. J. Surg. Vol. 67: September 1980) 





Problem infection 


perforated appendix 
leading to peritonitis 


Antibiotic solution 


Dalacin C Injection 


clindamycin phosphate 





Prescribing Information 

Presentation: Sterile solution clindamycin phosphate containing 150mg clindamycin base per ml. 
Uses: Antibiotic. Serious infection caused by anaerobes, including Bacteroides fragilis, Fusobac- 
terium, Preptostreptococcus, Propionobacterium, Actinomyces and Microaerophilic streptococci and 
Gram-positive aerobic organisms (Staphylococcus, Streptococcus). Dosage and Administration: 
Adults — 600mg - 2.7g/day IM or IV. Dilute prior to IV use and give over at least 10-60 minutes. Rate 
of administration; up to 1.2g in single hour infusion; up to 600mg in single IM injection. (See package 
insert). (For children's dosage see package insert). Contraindications: Hypersensitivity to clindamy- 
cin. Warning: Dalacin C Phosphate should only be used in the treatment of serious infections. The 
appearance of. diarrhoea should be regarded as an indication to cease therapy in view of reported 
cases of colitis. Precautions: Clindamycin does not traverse the blood brain barrier. Dosage may 
require reduction in renal or hepatic impairment. Clindamycin may enhance the action of neuro- 
muscular blocking agents. Side Effects: Diarrhoea or colitis. Low incidence of skin rash. Package 
Quantities: 5 <2 ml ampoules; 5 » 4 ml ampoules. Product Licence No. PL 0032/0042. Basic NHS Cost: 
5«2ml-£7.76.5«4ml — £14.47. Data Sheet available on request. 





PRODUCT OF 


PC UPJOHN LIMITED CRAWLEY WEST SUSSEX 


ANTIBIOTIC 
RESEARCH 









Registered Trademark: Dalacin UK 1377.1 


XVIL Br. J. Surg. Vol. 67: September 1980 





Control 
Prolene 
Catgut 
Sik | 
Braided nylon 
Polyglycolic acid 


20 50 


% infection (n-60) 


Fig. i. Mean and 95 per cent confidence limits 
(2 x s.e.mean) of results for each suture. 


Table 1: RESULTS OF PRELIMINARY STUDY OF 
INFECTIVITY 


No. of organisms No. of No. 
E. coli B. fragilis wounds infected Uo 
3x40? 2x10? 60 0 0 
4x 104 3x 104 60) 7 12 
6 x 10° 6x 10° 60 17 28 
5 x 10° 4 x 10* 60 31 52 
4x10’ 3x10 60 82 





Table I: INCIDENCE OF INFECTION IN WOUNDS 
SUTURED WITH FIVE DIFFERENT MATERIALS 
AND IN CONTROLS 








Total Infected Significance 
wounds wounds at 594 
Control 60 l6 — — e 
Prolene 60 19 n.s 
Catgut 60 33 s. 
Silk 60 23 ns 
Braided 60 29 S 
nylon 
Polyglycolic 60 10 n.s 
acid 


n.s., Not significant; $., significant. 


suture with 60 controls. The outcomes are given in Table 
FI. Catgut and braided nylon produced an increased 
incidence significant at the 5 per cent level. The in- 
creased incidence for silk and prolene is not significant 
at that level, nor is the sizeable reduction for poly- 
glycolic acid. Ninety-five per cent confidence limits for 
these results are given in Fig. | to provide some idea of 
the outcome of repeated or extended experiments (10). 
From this it can be seen that at worst polyglycolic acid 
will produce results only slightly inferior to controls and 
at best improve on the best control results by 9 per cent. 
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Fig. 2. Number of organisms present in uninfected and 
infected wounds. 


Of the cultured wounds, none grew organisms other 
than the original inoculum or occasional skin contamin- 
ants. Contaminated wounds classified as uninfected 
showed a number of organisms which ranged from 
1x10? to 1x105 and infected wounds | x 10^ to 
1 x 10?. This bimodal distribution is shown in Fig. 2. 


Discussion 
Postoperative wound infection is a complex pheno- 
menon which most probably results from at least three 
factors, the nature and intensity of bacterial contami 
nation, the material embedded in the wound and the 
wound environment-—-whether, for example, it is closed 
or left open. In this study we have attempted to evaluate 
the first two, choosing as our model the common 
infecting agents which originate in the intestine and 
which appear to be synergistic (3), rather than staphy- 
lococci which have been used in the past (5-7). We have 
also endeavoured to make the model as close to reality 
as possible by aiming for a defined sepsis rate rather 
than looking at the role of suture material in making 
inevitable sepsis worse, as has been done by others (7). 

That suture materials are likely to increase the rate of 
sepsis in wounds has long been an accepted tenet of 
surgical practice. This has been confirmed in our study 
for the ‘irritant’ suture catgut and also—-and here we are 
at variance with previous studies using siaphyioc 
(11)—for braided nylon. In that the latter has beco 
popular material with an a priori superiority to: 
some circumstances (12), these results should be fur 













explored to test their validity. ; E 

Perhaps of greater interest is the reduction in sepsis 
rate which seems to be associated with the use of 
polyglycolic acid. There are two reports which bear on - 
the possibility that this substance is bacteriocidal or 
bacteriostatic. Edlich and his colleagues (11) showed 
that contact between Staphylococcus aureus and glycolic 
acid resulted in a decline in multiplication rates and 
another investigation has shown total inability of 
organisms to pass along the interstices of a braided 
polyglycolic acid suture by comparison with the ease 
with which they penetrate a braided silk material (13). 
Physical as well as chemical factors could of course be 
involved in the latter results. : | 

It is clear that the observations we report are only a - 


first exploration of the field and further work needs to be. 
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done to confirm or confute that polyglycolic acid (and 
its new analogues) have, as our results suggest, the 
property of inhibiting bacterial growth in vivo. 
Nevertheless, we feel that we have established a provi- 
sional case for the abolition of catgut and braided nylon 
as ‘ties’ in the contaminated wound and we have carried 
this over into our personal surgical practice. 
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Whoever it was who claimed to have been educated mainly during the holidays 
must have been an Old Boy of my medical school. We had many fine teachers 
at Guy's, and most of them spent much of the day in bed—-the patients taught me a 
great deal (as they still do). The problem as an undergraduate was that the 
curriculum kept coming between us. The extent to which that curriculum delayed, 
distorted and interfered with my learning amazed me at the time and continues to 
seem a remarkably gross waste of human blood, sweat and faeces. 

The other day, while cleaning out some cupboards, I discovered my laboratory 
notebooks from my early years at medical school; those years when the medical 
school and the medical profession communicated so clearly what medicine is 
concerned with and what it highly values. It has been fashionable for vears to 
complain about the excesses of anatomy, and certainly I wasted a great many hours 
in the dissection room chasing ephemeral or mythical structures. Not only was 1 
expected to learn an amount of anatomy totally irrelevant to all the jobs I have done 
since as a doctor, but even if it had all been essential, dissection was a lousy way of 
learning it. The classical model of dissection and the large setpiece laboratory 
practical classes are the educational equivalent of the therapeutic use of leeches. 


M. A. SIMPSON 
Medical Teacher 1979; 1: 94. 
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Gastrointestinal bleeding, angiodysplasia of the colon and 


acquired von Willebrand's disease 
Al's. CASS, B. P. BLISS, R. P. BOLTON AND B. T. COOPER* 


SUMMARY - 

A 66-year-old man is reported who was found to have 
acquired von Willebrand's disease, which presented when 
the patient was 63 with iron deficiency anaemia and 
gastrointestinal bleeding. He subsequently bled from 
various sites in the gastrointestinal tract including an 
angiodysplasia of the right colon, which was successfully 
Peaid. by right hemicolectomy. This is the second 
reported association between acquired yon Willebrand’s 
disease and angiodysplasia of the intestinal tract. 


GASTROINTESTINAL bleeding may indicate a latent bleed- 
ing tendency. Von Willebrand’s disease, a rare bleeding 
disorder, is sometimes associated with occult bleeding 
and less commonly with major haemorrhage from the 
gastrointestinal tract. ~ 
In the present paper a patient 1s reported with 
oe acquired. von Willebrand's disease, in which 
leeding occurred from various sites in the gastrointes- 
tinal tract including an angiodysplasia of the colon. 


Case report 

R.S (male, b. 1912) was first seen at Plymouth General 
Hospital ın February 1974 with dyspepsia An oral chole- 
cystogram showed gallstones and he had an uneventful chole- 
rer in August. His haemoglobin preoperatively was 
13:1 g/dl. In June* 1976 he presented with iron deficen 
anaemia, his haemoglobin being 6-9 g/dl A banum m 
barium enema and sigmoidoscopy were normal and his 
haemoglobin improved to 11-2 g/dlonoraliron In November 
1976 he was admitted with dyspnoea related to severe anaemia 
with a haemoglobin of 6 g/dl There were no symptoms or signs 
of gastrointestinal bleeding, but the faeces contained occult 
blood. The blood film and bone-marrow examinations showed 
an iron deficiency only The following tests were normal: 
prothrombin time, platelet count, serum liver function tests, 
plasma urea and electrolytes, serum folate and B,,, sigmoid- 
oscopy, upper gastrointestinal endoscopy and barium enema. 
He was transfused and followed up. 

In December 1976 he had frank melaena and was re- 
admitted. Gastr y showed blood clot in the stomach and 
fresh bleeding from the mucosa high on the lesser curve, but no 
ulceration was seen. He continued to bleed and proceeded to 
laparotomy at which no bleeding site could be found. A 
diagnosis of bleeding from gastric erosions was made and a 
truncal vagotomy and pyloroplasty was performed. Recovery 
was uneventful. à 

In. May 1977 he was readmitted with anaemia and melaena. 
Platelet‘count, prothrombin time, barium meal, gastroscopy 
and superior mesenteric angiography were no However, 
his thromboplastin ume was prolonged at 45 s (control 
35 s), but this was ascribed to recent transfusion. Because of 
continued bleeding, he had a further laparotomy 1n June 1977. 
The stomach and duodenum were normal but when a colono- 
scope was passed throu 

eroperatively, two superficial mucosal ulcers were 
ound in the jejunum. These were resected and recovery was 
uneventful 

In August and September 1977 he had three further admis- 
sions because of melaena At gastroscopy during the third 
admission active bleeding was seen around a stitch at the 
pyloroplasty. He had a third laparotomy at which a Billroth ] 
gastrectomy was performed Recovery was uncventful 

In January’! 978 he was admitted with anaemia at which time 
he had his first epistaxis. At this stage the possibility of a 
bleeding disorder was again raised and on the basis of 


the small bowel wa the mouth : 


investigations performed at this time and later in Bristol, a : 

iaenosis of von Willebrand's disease was made (see below). 
He continued to be anaemic throughout the year in spite of 
cryoprecipitate infusions, corticosteroids and azothioprine. 
The latter drugs had been started because tt was thought that 
hus factor VIII deficiency might have been the result of factor 
VIII antibodies. 

In February 1979 he was transferred to the University 
Department of Medicine at Bristol Royal Infirmary. On arrival 
he was well with no relevant clinical signs His haemoglobin 
was 16:9 g/dl (post-transfusion) but it fell over 2 weeks to 
9-6 g/dl with persistently positive faecal occult bloods. His 
serum globulin was raised at 39 g/l (normal 22-36 g/l) and 

rotein electrophoresis showed an IgM Kappa papiri 

and. IgM levels were raised at 6 g/l (normal 0:5- 1-7 g/l). 
However, there were neither light chains 1n his urine nor other 
evidence of myelomatosis. His autoimmune profile and DNA 
binding were normal although he had a raised antinuclear 
factor titre during the previous year. Repeat endoscopies and 
barium studies were unhelpful, but a further superior mesen- 
teric angiogram now showed definite angiodysplasia of the 
ascending colon. In view of the persisting gastrointestinal 
blood loss, he had a fourth laparotomy under cryoprecipitate 
cover at which a right hemicolectomy was performed. Apart 
from a wound haematoma, he made an uneventful recovery 
and his haemoglobin was maintained and his faeces remained 
negative for occult blood. 


Haematological investigations 
There was no history of a bleeding tendency before 1976 
Before this tume the patient had never been diagnosed or 
treated for anaemia. He had had no bleeding problems after a 
road traffic accident m 1938 or a cholecystectomy in 1974 
There was no’ family history of a bleeding tendency. In 
February 1979 he was investigated more than a week after a 5- 
unit blood transfusion and over 1 month after stoppin 
steroids and azothioprine. His haemoglobin was 169 adr 
WCC 6°5 x 10?/1 with a normal differential, PVC 50, MCV 
86 fl, MCH 28-9 pg, reticulocyte count «1 per cent, and 
platelet count 245 x 10?/1. His coagulation tests showed: 
bleeding time 8 min (normal <5 min), prothrombin time 13 s 
(control 12 s), thrombin time 15s (control 14 s), activated 
partial thromboplastin time 46 s (normal 28-40 s) His level of 
factor VIII procoagulant activity (factor VIII C) was 
0-25 i.u /ml (normal 0 522 1 u./ml) and his factor VIII related 
antigen (factor VHI RA) was 0-21 r.u./ml (normal 06— 
1-61. u./ml.) 

After fresh frozen plasma, his factor VIII C level rose to 
0 7 1.u./ml and his factor VII] RA level rose to 1 1.u /ml Within 
72 h the level of factor VIII C was 0-4 1.u /ml and of factor VIII 
RA was 0-45 i.u./ml. Platelet adhesiveness to glass beads was 
36 per cent (normal 70—100 per cent). There was no ristocetin- 
induced aggregation of platelets suspended 1n his own plasma 
on two separate occasions indicating the absence of von 
Willebrand's factor in his plasma Moreover, the platelet 
aggregation to ristocetin was normal after fresh frozen plasma 
infusion. Factor VIII inhibitors were not present in the plasma 
It proved impossible to study the family. 


Discussion 
This patient fulfils the diagnostic criteria for von 


~ 


` Willebrand's disease (1), namely a prolonged bleeding 
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time, low levels of factor VIII C and factor VIII RA, 
temporarily corrected levels of factor VIII C and RA 
after infusion of fresh frozen plasma, decreased platelet 
adhesiveness and failure of aggregation of platelets in 
response to ristocetin. Classic von Willebrand's disease, 
which is inherited as a dominant character affecting 
both sexes, is characterized by easy bruising, bleeding 
from mucosal surfaces, a prolonged skin bleeding time 
and a positive family history (2). Typical manifestations 
are epistaxis, bleeding after tooth extraction or tonsil- 
lectomy and menorrhagia. Although gastrointestinal 
bleeding is not uncommon (3), major haemorrhage is 
rare but may be related to angiodysplasia of the gut (4) 
The severity, periodicity and nature of the bleeding may 
vary greatly from patient.to patient (3, 5), and normal 
postoperative haemostasis has been described in the 
disorder (3) and was seen in our patient. Àn acquired 
. type of the disease was first described in 1968 (6) and a 
further 4 cases were reported in 1971 (7). To date 14 such 
cases have been reported (8). 

Itis not absolutely certain whether our patient has the 
congenital or acquired form of the disease. In favour of 
the acquired type is the absence of a history of bleedin 
or anaemia prior to 1976 and the absence of affect 
relatives (although we have not been able to test his 
family). Onset over forty years of age and a hi 
incidence of underlying immune defects were seen in the 
14 cases reviewed by Rosborough and Swaim (8), and in 
our case the onset of symptoms was at 63 years, and the 
patient had a IgM paraprotein band. Usually, acquired 
cases respond atypically to fresh frozen plasma infu- 
sions in that there is a less than expected rise and no 
prolonged increase in factor VIII C (8), but in our 
patient the classic von Willebrand response to fresh 
frozen plasma infusion was seen. However, on balance it 
must be concluded that our patient has acquired von 
Willebrand's disease. The cause of this disorder seems 
likely ‘to be either circulating factor VIII inhibitors, 
perhaps related to lymphoproliferative disorders or to 
immunological disorders such as systemic lupus eryth- 
ematosus or increased factor VIII destruction, or de- 
creased factor VIII synthesis (8). There were no 
circulating inhibitors in our patient and there are no 
methods yet available to study factor VIII metabolism. 

Vascular abnormalitites have been described in both 
types of von Willebrand's disease (4, 8—10). However, 
only one previous case of intestinal bleeding from 
angiodysplasia in; a patient with acquired von 
Willebrand's disease has been described (8). This case 
was unusual in that there was evidence of a platelet 
release defect which is not normally seen in von 
Willebrand's disease Unfortunately, it has not proved 
possible to test these aspects of platelet function in our 
case. Angiodysplasia (also called vascular sed A or 
' ectasia) is an increasingly recognized cause of gastro- 
intestinal bleeding in the elderly, most frequently occur- 
ring in the right colon, and is only reliably diagnosed by 
angiography (11—14). The presentation in later life and 
the frequent association with acquired aortic stenosis 
(15), which was not present in our-case, has led to the 

‘ulation that intestinal angiodysplasias are acquired 
egenerative lesions of the ageing gut. However, as the 
factor VIII complex is partly synthesized in vascular 
endothelial cells (16), it has been proposed that patients 
with von Willebrand’s disease and angiodysplasia have 
an underlying endothelial defect which may be related 
to the subsequent development of the two disorders (8). 


Both our case and the previously described case of 


acquired von Willebrand's disease with angiodysplasia 
had a paraprotein band (IgM in ours, IgG in the other 
case), which could contain an acquired factor leading to 
endothelial cell damage. . 

Treatment of acquired von Willebrand’s disease 
involves arresting haemorrhage by factor VIII infusion 
and treatment of any underlying disorder. Trials of 
steroids are indicated espe yd there is evidence of 
circulating inhibitors (8). However, our patient is not 
the first to have failed to respond to steroids (17). Local 
gastrointestinal bleeding sites must be dealt with sur- 
gically as necessary if medical treatment fails. The 
treatment of choice for bleeding angiodysplastic lesions 
is resection. The outlook for our patient is difficult to 

redict but spontaneous resolution of acquired von 

illebrand’s disease has been described (18, 19). 
Another problem for our patient lies in the fact that 
angioplasias can be multiple, and occur 1n any part of 
the gastrointestinal tract (13) with risk of bleeding at a 
later date. Finally, although we have no evidence yet, 
the IgM Kappa paraprotein in the serum could be the 
first sign of a lymphoproliferative disorder. 

Bleeding diatheses account for less than 1 per cent of 
all cases of major upper gastrointestinal haemorrhage 
(20). When gastrointestinal haemorrhage is the first 
manifestation of a bleeding disorder, diagnosis of that 
disorder may be delayed, as shown by our case. In 
gastrointestinal haemorrhage estimation of platelet 
count, prothrombin time, partial thromboplastin time, 
thrombin time and bleeding time provides suitable 
screening for underlying bleeding diatheses although 
interpretation after an acute bleed can be difficult. 
Coagulation tests are not indicated in every case but are 
essential after gastrointestinal haemorrhage in patients 
with liver disease, blood disorders, erosive gastritis, 
massive haemorrhage, persistent or recurrent bleeding 
from a lesion despite adequate treatment, bleeding from 
different sites on different occasions (as in our patient), 
or bleeding with no obvious local cause in spite of 
endoscopy, barium studies and angiography. 
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External iliac venous compression by a giant 


rheumatoid bursa 
C. P. CHILTON AND S. G. DARKE* 


A man aged 62 years was admitted with a 6-week history of. 


inful swelling of the left leg. For 4 years he had been suffering 
ien rheumatoid arthritis, treated with bd pn 600 mg t.d.s. 

On examination the left leg was uniformly swollen, brawny 
and blue. The peripheral pulses were normal Large cystic 
swelings around the Herde knees and elbows and other 
typical changes in the joints of rheumatoid arthritis were 
found. There was a fullness in the left groin, but no generalized 
lymphadenopathy. No flow could be detected over the left 
femoral vein using Doppler ultrasound 


Investigations 

The haematological and biochemical investigations, chest and 
abdominal X-rays were normal A left ascending venogram 
showed a patent venous system and compression and 
medial deviation of the external iliac vein. The pyelographic 
phase showed the left ureter and bladder similarly displaced 


y [4 

The left groin was explored; a cystic mass was felt deep to 
iliacus, and incision released 300 mf of turbid fluid. The cavity 
passed under the inguinal ligament into the lateral t of the 
pelvis, but did not communicate with the hip joint. Histology of 
the wall was consistent with a rheumatoid bursa, culture of the 
fluid was sterile. 

Six months later the patient was well, with no further oedema 
or cystic swellings in the groin. 


Discussion 
The cystic periarticular manifestations of rheumatoid 
arthritis are common (1). They may be the sole present- 
ing feature of rheumatoid arthritis (2), may inhibit joint 
movement (3), cause a painful swelling in the groin (4), 
rupture and simulate a deep venous thrombosis or 
thrombophlebitis (3), or become infected (4). 

Pressure effects on adjacent structures such as peri- 
pheral nerves are recognized (1). 


iliopsoas 


Iliopsoas bursae presenting as a groin mass with 
oedema of the leg have previously been reported (5). 
Compression of the urinary bladder with bilateral pelvic 
rheumatoid cysts has been described (6). This patient 
presented with a previously unreported combination of 
these features. : 

Previously cyst excision (5) and marsupialization (4) 
have been tried, while here simple incision and drainage 
was effective. 

Perhaps the concurrent intake of aspirin prevented 
‘secondary thrombotic complications. ‘ 
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Factors determining outcome of reversed saphenous vein 


femoropopliteal bypass grafts 


TOMAS SONNENFELD AND RUBEN CRONESTRAND* 


SUMMARY 

This investigation was designed to study factors that 
might be of predictive value in femoropopliteal vein bypass 
grafting. A series of 146 grafts had a cumulative 5-year 
graft patency of 82-5 per cent. Five-year limb survival rate 
in salvage cases was 77-9 per cent. These results are 
encouraging. However, taking certain factors into ac- 
count, the patency rates varied. In limbs with claudi- 
cation, the 5-year graft patency rate was significantly 
higher than in salvage procedures (P « 0-05). Basal and 
maximal (during pharmacological vasodilatation) intra- 
operative graft flow rates were also significantly higher in 
claudicating limbs (P «0-01). Reconstructions in limbs 
witha o run-off had better patency and flow rates than 
in limbs with a poor run-off (P < 0-001). This suggests that 
progression of distal atherosclerosis is a major factor for 
late graft thrombosis. The incidence of graft thrombosis 
was correlated with the flow rates (P «0-01). Age, the 
presence of diabetes, graft diameter and the site of the 
distal anastomosis did not affect patency. 


SiNcE 1949, when introduced by Kunlin (1), the auto- 
logous saphenous vein bypass graft technique has been 
established as the best method for the treatment of 
femoropopliteal atherosclerotic occlusions. The factors 
determining immediate success and long term results, 
however, have not been fully evaluated. . 

This study reports our experience with autologous 
saphenous vein as a femoropopliteal bypass graft for 


- symptomatic atherosclerotic occlusion of the superficial 


femoral artery. Included are the 146 limbs reconstructed 
between the opening of the surgical vascular unit at 
Huddinge Hospital in February 1973 and August 1979. 

_In an endeavour to define factors that might contribute 
to graft failure, graft patency rates were evaluated with 
regard to‘age, indication for surgery, stage of disease 1n 
the distal arteries, presence of diabetes, graft diameter, 
.site of distal anastomosis and intraoperatively measured 
graft blood flow. In addition, results have been analysed 
to include limb survival and patient survival rates. 


Patients and methods 
Patients 
From February 1973 to August 1979, 146 limbs in 114 patients 
received reversed autogenous Mang puea saphenous vein 
bypass grafts. Thirty-one patients had operations on both 
limbs on separate occasions. One patient had a second graft in 
the same limb. For statistical and follow-up purposes each 
operation is considered as a separate procedure. The group 
comprised 90 men and 24 women with an a age of 61 
years (range 35—79) at the time of operation. Indications for 
reconstruction were disabling claudication in 102 limbs, rest 
pain in 16 and ulceration or digital gangrene in 28. The patients 
in the salvage group were generally older (mean 66 years) than 
those in the claudication group (mean 59 ) 
Smoking habits: One-hundred and five of the 114 patients (92 
per cent) had been or remained heavy smokers, whereas 9 
pnis had never smoked. Four of the non-smokers were 
tic, : 


Associated atherosclerotic diseases and previaus vascular oper- 
ations. There was a high prevalence of associated diseases. 
Twenty per cent of the patients had had previous myocardial 
infarction, and 9 per cent had had cerebrovascular accidents, 
without significant residual symptoms. Almost half of the 
patients had hypertension, defined as a systolic blood pressure 
greater. than 150 mmHg and/or a diastolic pressure greater 

90 mmHg. Seventeen per cent of the patients were 
diabetic. Fifteen per cent had undergone previous reconstruc- 
tive vascular surgery and 4 per cent, vascular leg amputation 
The number of associated diseases and previous vascular 
operations did not significantly differ between the claudication 
and salvage groups. 


Methods 
Arteriography: Preoperative artenography was performed to 
determine the site of femoropopliteal arterial occlusion and the 
degree of atherosclerotic involvement of the proximal and 
distal arteries. In 39 instances, in addition to the femoropo 
liteal occlusion, significant occlusive disease was evident in the 
distal aorta and the iliac and common femoral artenes. The 
outflow was evaluated and graded according to Hall (2) Grade 
A (good) consisted of imos with all three lower leg artenes 
open with fairly good calibres and even contours (82), and 
grade B (poor) limbs comprised the remainder (64). 
Anaesthesia’ Neuroleptc anaesthesia was used in 113 in- 
stances, halothane in 14, enflurane in 17 and continuous | 
epidural anaesthesia in 2. 
Operative technique. A reversed autogenous saphenous 
femoropopliteal vein bypass graft was used, the vein being 
placed subcutaneously and sutured to the arteries with 5/0 
Ticron. In 6 cases the contralateral saphenous vein was used, as 
the ipsilateral vein had either already been used in a previous 
reconstruction or removed in a stmpping procedure. In 139 
reconstructions the bypass extended from the common femoral 
artery to the popliteal artery In 7 instances, when the vein graft 
was not long enough to extend to the common femoral artery, 
endarterectomy was performed on the upper portion of the 
superficial femoral artery down to the point of the proximal 
anastomosis. In 6 of these 7 cases the operative indication was 
claudication. The distal anastomosis was above the level of the 
knee joint in 120 instances and below the joint line in 26. The 
anastomosis was made below the knee joint only after the 
proximal popliteal artery proved unsuitable at exploration. 
The proportion of limbs with a poor run-off was considerably 
higher in the group with below-knee anastomosis (73 per cent) 
than in those where the distal anastomosis had been placed 
above the knee joint (38 per cent). In those 39 instances with 
significant disease in the distal aorta, iliac and common femoral 
artenes, a concomitant endarterectomy of these vessels was 
performed through a retroperitoneal approach 

Prior to the first arteriotomy the patients were given a single 
dose of 10 000 units of heparin intravenously. Antibiotic 
prophylaxis was not used. 

After completion of the reconstruction, assessment of the 
inh diameter was made with electromagnetic flow probes (see 

low). Twenty-seven of the saphenous veins used had a 
minimum diameter of 3 mm or less, and 119 were larger than 
3 mm. In only 11 of the 27 legs (41 per cent) receiving a small 
vein graft, the outflow was as good, whereas in the 
119 legs reconstructed with a larger vein, the outflow was good 
in 71 legs (60 per cent) 
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Table I: BASAL AND MAXIMAL GRAFT BLOOD 
FLOW IN 146 LIMBS 
Graft blood flow (ml/min) 
Basal Maximal 
All grafts 1554+84 (146) 286+ 150 (143) 
Claudication 167+84 (102) 307+ 145 (100) 
P «0-01 P «001 
Salvage 128481 (44) | 2374144 (43) 
Good run-off 183 +82 (82) 3374 144 (80) 
P «0 001 P «0-001 
Poor run-off 120+75 (64) 220+ 126 (63) 
Non-diabetes 156+82 (123) 288+146 (121) 
P>0-05 P>005 
Diabetes 149 + 103 (23) 271 +164 (22) 
Ven sze >3-0 mm 165486 (119) 3044151 (116) 
P«0-01 P «001 
Vein size «30 mm 112+61 (27) 2084115 (27) 
Above-knee anastomosis 163+86(120) 3024-150 (117) 
P005 P>0-05 
Below-knee anastomosis 118+65(26) 214+114 (26) 
Patent grafts 159+84 (130) 296+ 149 (129) 
P<0-05 P<001 
Thrombosed grafts 97440 (13) 167491 (12) 
Ligated grafts 1834131 (2) 325 i 
Traumatized graft 350 (1) 400 (1 


Values are mean +s d. The number of grafts 1s given in 


parentheses. 


Blood flow measurements: Intraoperative electromagnetic flow- 
metry was used in order to reveal any technical errors, as 
correction during the initial operation can prevent early graft 
failure (3, 4). Following completion of the reconstruction, graft 
blood flow was measured with a square-wave electromagnetic 
flowmeter (Nycotron, Model 376, Norway) (5) Calibration 
factors for the probes given by the manufacturer were used. 
The probes were chosen to fit the vessel wall tightly. Zero flow 
reference was obtained by mechanical occlusion of the vessel 
(6). In all the 146 limbs ‘basal’ flow values were observed. In 143 
limbs ‘maximal’ flow was then achieved by pharmacological 
vasodilatation. In 106 cases, 40 mg of papaverine were injected, 
and, in 37 cases, 100 mg of bamethane (Vasculat) (7). The 
respective drugs were mostly injected into the popliteal artery, 
but, in a few instances, the injections were given into the 
common femoral artery proximal to the upper anastomosis. 
Postoperative procedure. Provided that no contraindication 
existed, prophylactic warfarin (Waran) was given post opera- 
tively for 6 months to reduce the risk of graft thrombosis. 
Follow-up procedure. The criteria of graft patency were pal- 
pable pulsations in the graft and/or the presence of distal pulses 
not palpable before operation (8—10). In most cases these 
results were confirmed by oscillometry and distal leg and foot 
pressure measurements. In those cases where distal pulses 
could not be palpated, oscillometry, pressure measurements 
and/or artenography were always performed 

Graft patency, hmb survival and patient survival rates are 
presented using the life table method (11). No patient was lost 
to follow-up The causes of death were established by autopsy. 
It had been confirmed that the graft was patent either at the: 
tme of death or on the. occasion of the last follow-up 
examination in each of the patients who died. End points for 
follow-up were death of the patient or September 1979. 


Statistics _ 

Data concerning graft blood flow are given as mean t s d. 
Owing to the large and skew distribution of the flow rates, these 
parameters have been logarithmically converted before em- 
ploying Student's t test. By these means an at least approximate 
adaptation to a normal distribution is obtained, which should 
be a sufficient prerequisite for the use of this test. In order to test 
the hypothesis that grafts with a low blood flow rate imply a 
greater risk for graft thrombosis than grafts with high flow 
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Fig. 1. Blood flow rates (Qyy, ml/min) in 146 femoro- 
popliteal grafts ın the basal state (to the left) and during 
pharmacological vasodilatation (to the right) 


rates, discriminant analysis was performed with the variables 
basal and maximal flow rates To compare patency and 
survival rates of different patient groups as presented by the life 
table method the y? test was used 


Results 

Intraoperative graft blood flow (Table I, Fig 1) 

Initial low basal and maximal flow rates in 7 instances 
led to detection of technical errors which, uncorrected, 
would probably have resulted in early graft failure 
These errors were thrombus formation (3), distal em- 
bolus (1), plaque of intima at the lower anastomosis (1), 
a graft which was twisted (1) and subcutaneous entrap- 
ment of the graft (1). All revised grafts subsequently 
remained patent. 

Following completion of the reconstruction, includ- 
ing correction of technical faults and adequate blood 
and fluid replacement, basal and maximal graft blood 
flows were 155+84 ml/min and 286-t150 ml/min 
d sene 

oth the basal and the maximal flow rates 1n grafts 
performed for claudication were significantly higher 
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Fig. 2. Cumulative patient survival as influenced by clinical 
stage. , 


than those in grafts performed for limb salvage 
(P « 0-01). 

Basal and maximal flow rates were significantly 
higher in limbs with good run-off than in limbs with a 
poor run-off (P « 0-001). 

The flow rates in diabetic patients did not significantly 
differ from those in non-diabetics (P 0-05). 

In grafts with a diameter of more than 3 mm, both the 
basal and the maximal flow rates were significantly 
higher than was the case with smaller grafts (P < 0-01). 

Flow rates in where the lower anastomosis was 
located above the knee joint were significantly higher 
than in those with a below-knee anastomosis (P « 0-05). 

The incidence of graft thrombosis was correlated with 
the maximal flow rate (P 0-01). By PTUS depu flow 


values to the discriminant analysis no further inform- 
ation was gained. 

Early mortality : 

There were 5 deaths during the first toperative 
month. Two were due to myocardial infarction, 1 to 


congestive heart failure, | to a cerebral haemorrhage 
` and the fifth followed complications secondary to 


titis. In 3 of these patients the indication for 
operation had been claudication and in 2, gangrene. 


Late mortality (Fig. 2) 
After the first month there were 14 additional deaths, 
representing 15 operated limbs. Of these, 12 grafts were 
tent at the time of death. The causes were myocardial 
infarction in 5 instances, congestive heart failure in 5, 
cerebral haemorrhage in 2, a mesenteric vein throm- 
bosis in 1 and lung cancer in 1. In 10 of these limbs the 
indication for reconstruction had been claudication and 
in the other 5, gangrene. 

With the majority of deaths in the first year 
cumulative patient survival of 87:8 per cent at | year rand 
76:3 per cent at the end of 5 years was observed. 
However, when taking into account the clinical stage, 
the 5-year survival rate in the sàlvage group (60:9 per 
cent) was significantly lower than in the claudication 
group (83-0 per cent) (P «0-05). The average age of the 
19 patients at the time of death was 65 years. 


Non-fatal early post ative complications ~ 
Non-fatal y cardial infarction occurred in 2 patients 
(1-4 per cent), both of whom had had an earlier 
infarction. Haemorrhage necessitated surgery in 5 cases 
(3-4 per cent). In 2 instances bleeding was due to a 
slipped ligature, in 2 instances the cause was anasto- 
motic leak and in 1 patient there was a leakage from the 
femoral vein. In 8 instances (5-5 per cent) infection 
resulted in wound necrosis, which healed without 
further complications after early excision of the necrotic 
material and proper antibiotic treatment. 


Non-fatal late postoperative complications 

In 2 cases deep infection arose 6 weeks and 3 months 
postoperatively respectively, resulting in massive bleed- 
ing from the graft necessitating its ligation. In one of 
these cases where the indication for operation had been 
gangrenous ulcers, a below-knee amputation was 
unavoidable. 


Early graft patency (Table II, Fig. 3) 
There were 3 cases of graft occlusion within 1 month of 
the operation, giving an early cumulative graft patency 


Table II: LIFE TABLE ANALYSIS OF 146 FEMOROPOPLITEAL VEIN BYPASS GRAFTS 


No. of m withdrawn 


(E) (F) (G) 
(B) (C) in interval due to Interval Interval Accumulated 
No. of NO. of. ———————— HÀ failure patency patency 
(A) grafts Duration of rate rate rate 
Interval at risk ailing Death follow-up (96) (95) (96) 
« 30 d 146 3 2 0 2:1 97-9 97-9 
30 d-1 yr 138 7 7 31 5.9 94-1 92-1 
1—2 yr 93 3 2 18 3-6 96-4 88-8 
2-3 yr 70 . 2 I 27 3-6 96-4 85-6 
3-4 yr 40 1 I 24 3-6 96-4 82-5 
4-5 yr 14 0 0 4 0 100 82-5 
5—6 yr 10 0 0 6 0 100 82-5 
6—7 yr 4 0 0 4 0 100 82-5 
100 C 300 
— , Which for interval is ————— = 2-1. 
^ B-DD a 146-52" ^ 


F = 100—E, which for first interval is 100 —2-1 = 97:9. 


94.1 
G = accumulated products of F, which for second interval 1s Too x979 = 92.1. 


” 


8 


3 


8 





Cumulative graft patency (%) 


i O—O Claudication grafts (102) 
60 e—e Al! grafts (146) 
A^——4^ Salvage grafts (44) 
50 
30 days | 2 3 4 5yr 


Fig. 3. Cumulative graft patency as influenced by clinical 
stage. 
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Fig. oo graft patency as influenced by age and 
run-off. 


rate of 97-9 per cent. In none-of these was there any 
evidence of infection. The cause of graft thrombosis was 
believed to be poor outflow in 2 instances, and error in 
technique in the third. 


Late graft patency (Table H, Fig. 3) 

Seven grafts tailed between 1 and 12 months, and 
another 6 grafts failed during the remainder of the 
follow-up period, which resulted in l- and 5-year 
patency rates of 92-1 per cent and 825 per cent 
respectively. Two grafts had to be ligated due to deep 
infection. One limb sustained severe trauma leading to 
graft occlusion. Nine occlusions were believed to be due 
to poor outflow in combination with progression of the 
disease, since in all these limbs the preoperative run-off 
was poor. In one limb the cause of late graft thrombosis 
was unknown. 


Graft patency according to symptoms (Fig. 3) 

Patency vaned with the indications for surgery. In 
claudicants, the 1- and 5-year cumulative graft patency 
rates were 94-5 per cent and 86-9 per cent respectively. 
When rest pain and gangrene were the indications for 
operation; the cumulative patency rates fell significantly 
to 86-5 per cent and 71-2 per cent respectively (P « 0-05). 
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Fig. 4. Cumulative graft patency as influenced by run-off. 
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Fig. 6. Cumulative graft patency as influenced by diabetes 
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Graft patency according to run-off (Fig. 4) 

Graft patency was related to the outflow from the 
popliteal artery. Whereas patency was 93-3 per cent 
after 5 years when the run-off was good, it declined 
significantly to 64-8 per cent with poor run-off 
(P « 0-001) 


Graft patency according to age (Fig. 5) 

The patients were divided into groups according to their 
age at the time of reconstruction. Since the quality of 
run-off has a significant effect on patency rates, each age 
group was subdivided into two groups in respect of this. 
The cumulative patency rates were then calculated for 
each group. As seen from Fig. 5, no significant difference 
was found according to age and run-off. 


Graft patency in diabetics (Fig. 6) 
Results in diabetics were similar to those in non- 
diabetics. 


Graft patency according to vein size (Fig. 7) 

There was no significant difference between the patency 
rate of veins with a diameter of more than 3 mm and 
smaller veins. 


Cumulative limb salvage (95). ^ 


Cumulative graft patency (94) 
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Fig. 7. Cumulative graft patency as influenced by graft 
diameter. 
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. 9. Cumulative limb survival ın 44 limbs undergoing 
vage procedures. 
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Graft patency according to site of distal anastomosis 
(Fig. D l 
Patency rate was somewhat higher when the distal 
insertion was above knee joint level rather than below. 
At 5 however, the difference was not statistically 
anl 


Postoperative symptoms and limb survival in the claudi- 
cation group 

All claudicant patients whose grafts remained patent 
were asymptomatic or had only very mild claudication 
throughout the follow-up period. In 7 of the 8 cases that 
developed thrombosis in the graft, the symptoms were 
the same as before surgery, whereas in 1 patient whose 
graft became thrombosed 2 months toperatively, 
limb ischaemia worsened, necessitating below-knee am- 
putation. This patient had poor run-off at the time of 
reconstruction. Oné patient with a thrombosed graft 
had a second grafting procedure performed. 


Postoperative symptoms and limb survival in the salvage 
group (Fig, 9) l l - 

Forty-four limbs came into this category. There were 2 
primary occlusions requiring immediate above-knee 
amputation. During the follow-up period a further 6 
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Fig. 8. Cumulative graft patency as influenced by the site of 
the lower anastomosis. 


grafts failed. However, major amputation was sub- 
sequently necessary in only 2 of these cases, both at the 
below-knee level. Thus, there were 4 limbs where late 
graft failure did not lead to amputation, although the 
original operation had been performed in the presence 
of established or incipient tissue necrosis. On the other 
hand, in 3 of the ts that remained patent, a below- 
knee amputation was required at 2, 2 and 16 months 
respectively because of severe distal pain and non- 
healing ulcers. From Fig. 9, showing a life table analysis 
of limb salvage in this group of patients, it is seen that 
the 1- and 5-year limb salvage rates were 86-5 per cent 
and 77-9 per cent respectively. 

In 4 extremities with patent grafts local amputation of 
] or more toes was n because of non-healing 
gangrenous ulcers. Two of these 4 patients were 
diabetic. 

Discussion 

Clinical stage of ischaemia, the run-off and graft flow 
rates were of predictive value for the outcome of 
femoropopliteal vein grafts, whereas age, the presence 
of diabetes, graft diameter and the site of the distal 
anastomosis were not helpful. Overall graft patency and 
limb salvage rates were high, which emphasizes the 
advantages of vein grafts over other reconstructive 
techniques. 

Claudicants should have better results than patients 
whose limbs are-threatened because the arterial tree is 
often less diseased in the former group. This is sup- 
ported by the higher intraoperative flow rates in these 
grafts. However, Cutler et al. (10), when comparing the 
patency rates of grafts performed for claudication or 
limb salvage under similar conditions of run-off, found 
no statistical difference between these groups. We found 
a highly significant difference in cumulative patency rate 
and also in intraoperative graft flow rate according to 
the run-off, which implies that the extent of the out-flow 
atherosclerotic disease is a major factor for late graft 
thrombosis. i 2 

Some surgeons advise against operating on patients 
with claudication (12). The results in our patients, 
however, are satisfactory, with a 5- patency rate 
close to 87 per cent. In only 1 patient did the-limb 
deteriorate following reconstruction, necessitating am- 
putation. This amputation rate, however, is still con- 
siderably lower than the 7 per cent amputation rate 


5yr 


~ — 


within 5 years reported for patients with intermittent 
claudication managed non-operatively (13, 14). 

The results in limb salvage support the well- 
documented value of fenore poplitedl grafüng in pre- 
serving ischaemic extremities (9, 15). In agreement with 
previous investigations, the functional results in these 
patients were better than patency results (16). Thus, in 4 
instances with ischaemic ulcers, the limbs survived in 
spite of late graft occlusion, indicating that less circu- 
lation seems to be required for healed lesions than for 
wound healing. 

The alternative to primary reconstruction for severely 
ischaemic limbs is major amputation, emphasized by 
Stoney et al. (12). This operation, however, carries a 
high operative mortality (17). Thus, both with regard to 


mortality and quality of life, vein grafts appear to be. 


superior to amputation in this patient group. 

Patency rate did not vary with the age of the patient, 
which seems to indicate that advanced age is not itself a 
contraindication for a femoropopliteal vein bypass graft 
reconstruction. However, the present results do not 
confirm the findings of Bouhoutsos and Martin (18) that 
older patients have superior patency rates. Their results 
may be due to failure to analyse the independent effect 
of age on patency rate. Their report does not mention 
whether ischaemic symptoms, the quality of the run-off 
and the type of reconstruction are equally distributed in 
the different age groups, which is important for the 
correct interpretation of the results. 

As the disheus patient often has diffuse involvement 
of the microcirculation, one would expect an increased 
rate of graft failure among these patients (19). In the 
present study, however, as in a number of previous 
studies (10, 16), this has not been confirmed, which is in 
accordance with the similar flow rates found in diabetic 
and non-diabetic patients in the present series. 

Patency was not altered by the size of the vein graft. 
We suggest that this vein can be utilized more often as a 
femoropopliteal graft than is the case in many vascular 
clinics where saphenous veins with a smallest diameter 
of less than 5 mm are rejected (8, 20, 21). The signific- 
antly lower flow rates in small grafts which were found 


in the present study may partly be explained by the. 


percentage of reconstructions performed in limbs witha 
. poor run-off, which was considerably higher than in the 
group with large grafts. 

Siting of the distal anastomosis below the knee joint 
did not give significantly poorer results, although there 
was a tendency to lower patency rates. These somewhat 
lower patency rates may be related to poor run-off in 
cases with below-knee anastomosis. This can 
explain the lower flow rates found in this patient group. 
The present results do not tend to support the statement 
of Baddeley et al’ (8) that there is a significant risk of 
kinking of the graft during movement of the knee joint 
. leading to an increased risk of graft failure. On the other 
hand, the present data do not support the advocates of 
routine distal arterial anastomosis‘ either (22, 23). In 
conclusion, we think that there should be no pre- 
determined rule for the placement of the lower anasto- 
mosis, but each case should be assessed individually at 
exploration. 


Intraoperative flow studies in some of the poc 
t - 
technical errors, which were immediately corrected. In. : 


"an 


cases have led to early recognition of u 


this way flow measurements have helped to preserve a 
number of threatened grafts, which, in turn, has prob- 
ably contributed to the low early failure rate. 
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The present experience shows that a successful re- 


- construction restores blood flow to a normal value. 


Thus, the flow rates in patent grafts were similar to the 
flow values from the superficial femoral artery of 
comparable subjects without arterial disease (24). 

It 1s shown that the risk of graft thrombosis is 
significantly increased, when both basal and maximal 
intraoperative graft flow rates are low. Maximal flow 
rates seem to be a better indicator than basal flow. 

The prognostic value of intraoperative flow measure- 
ments 1s controversial. Some authors have reported a 
correlation between flow rates and clinical outcome 
(25-27), whereas others have stated that graft flows are 
not of predictive value (28-30). The reason that the 
latter authors did not find any correlation between 
intraoperative flow rates and results seems to be the 
existence of hypovolaemia during measurements in- 
dicated by a combination of low basal and relatively 
high maximal flow rates. This theory of hypovolaemia is 
supported by results previously discussed in detail (31). 

The early mortality rate in the present investigation is 
similar to the incidence in previous reports (9, 16, 19). 
Age, the high incidence of hypertension and previous 
myocardial infarction emphasize the greater operative 
risk in these patients. 

The greater overall mortality rate for limb salvage 
compared with claudication probably reflects the fact 
that the salvage patients were generally older at the time 
of operation. This seems to be the most plausible 
explanation, as associated diseases among the salvage 


and claudication groups were similar. Thus, these data 


hardly support the statement by De Weese and Rob (15) 
that the increased involvement of the run-off vessels, 
which caused more severe ischaemia in salvage patients, 
might reflect a more serious generalized arteriosclerosis 
leading to earlier death. 

In the present series more than 90 per cent of the 
epe were heavy smokers. This supports previous 

dings that smoking is the factor most strongly 
associated with the development of intermittent claudi- 


. cation (32). Furthermore, after arterial reconstruction 


the late patency rate is known to be approximately 
inversely proportional to the number of cigarettes 
smoked per day after operation (33). Therefore, candi- 
dates for reconstruction should helped to stop 
smoking. 
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Gallstones... The classic patient may 
a case for the classic treatment... 5 


If most surgeons feel that surgery is the only concentration of cholesterol in the bile is reduced 

effective answer to gallstones what about the patient below saturation level. And the cholesterol-rich 

who may be an exception? stones can be dissolved. 

3 The poor surgical risk patient So, for the many gallstone patients potentially 

3* The obese suitable for medical treatment’? Chendol coud 

3 The long wait-listed patient who requires become a futur V CIASSIG. o ans qiio 
symptomatic treatment — "Tor cholesterol rich galistones 

3 The patient who is over-anxious about surgery in a functioning gallbladder. 


for psychological or personal reasons 
When radiological diagnosis shows radiolucent 
stones in a functioning gallbladder, Chendol may 
be invaluable. Chendol has its effect by decreasing 


the concentration of cholesterol in the bile. e "uai dde 
At the recommended dosage of 15 mg per kg body A Classic Alte: -— Tow 


. : ; , LPM T. C. Northfield, Gut, 1979, 20, A " 
weight daily perhaps aided by a diet change,” the M LE LM TT 
























PRESCRIBING INFORMATION indications Fo: the dissolution of radiolucent cholesteroi-rich gallstones in functioning gallbladders. Cholesterol stones coated with gakk 
Ot stones composed of bile pigments are not dissolved by chenodeoxycholic acid. Bam The present clinical evidence suggests that opümum Tesuns wh ve 
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Cheadal shouid not be administered to patients with radic-opaque calcified gallsiones nor to patients with non-functioning galibiiidders. | stead 
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after a slight reduction in dose for a few days, diarrhoea ceases and the dose can then gradually be incressed to ihe former epi. T 
clinician's discretion should be applied to the necessity, in individual cases, for laboratory monitoring. Exch ties capeue condam 
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Further information is available on request fram Wedde! Pharmaceuticais Lid, Red Willow Roag, 
Wrexham industrial Estate, Wrexham, GLWYD. LLII SPX. Tel: Wrexham B1267. 
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Aorto-duodenal and subsequent aorto-colonic fistula 
following operation for ruptured aortic aneurysm 


D. CRANSTON AND K. D. J. VOWLES* 


SUMMARY 
Direct communication between aorta and intestinal 
lumen, whether spontaneous (primary) or postoperative 


(secondary), is a rare and frequently lethal cause of 


gastrointestinal haemorrhage. This paper records what is 
believed to be a unique occurrence in the survival of a 
patient who, following surgery for ruptured aortic 
aneurysm, not only developed an aorto-duodenal but 
subsequently an aorto-colonic fistula over a span of 5 
years. 


Case report 

A 69-year-old man had a straight inlay woven Dacron 
(Terylene) graft for a ruptured aortic aneurysm in 1974. This 
was sutured in place with 4/0 Dacron and appeared to be 
satisfactorily tensioned after insertion. The aneurysm wall was 
closed around the graft. In 1976 he was admitted to hospital in 
a collapsed state with haematemesis. At laparotomy an aorto- 
duodenal fistula was found with communication between the 
upper end of the graft (which had become kinked) and the 
duodenojejunal junction. The perforation in the duodenum 
was closed, and as a precaution the duodenum was bypassed 
with a Polya-type partial gastrectomy. The redundant kinked 
segment of the aortic graft was excised and the anastomosis 
reconstructed. The patient made a full recovery. 

In February 1978 the patient had a cholecystectomy for 
recurrent attacks of biliary colic due to cholelithiasis. He 
remained well until July 1979 when he was readmitted to 
hospital after passing fresh blood per rectum. He had been 
dyspnoeic for 3 weeks and was found to have a marked iron 
deficiency anaemia (Hb 5-0 g/dl). He was transfused and 
subsequently investigated. Sigmoidoscopy showed dark blood 
and clots, while gastroscopy showed a healthy partial 
gastrectomy with normal gastric mucosa. A barium enema 
demonstrated extensive diverticular disease. The bleeding 
stopped and he was discharged on a high fibre diet. 

However, one month later, his haemoglobin had dropped 
from 12-9 g/dl to 8:8 g/d! and he was readmitted for colono- 
scopy, but no useful information was obtained as dark blood 
obscured the view. Over the next week bright red and dark 
bleeding per rectum continued. Gastroscopy during an acute 
bleeding episode excluded a recurrence of aorto-duodenal 
d the upper gastrointestinal tract being completely free of 

ood. 

The bleeding continued, and preparatory to operation over a 

riod of 2 weeks he was transfused a total of 15 units of whole 

lood. At laparotomy the colon (at the splenic flexure) was 
found to be adherent to the upper suture line of the graft 
anastomosis. When this was detached it revealed a fistula from 
the anastomosis into the colon. The defects in the colon and 
anastomosis were repaired, and an omental pedicle sutured 
over the anastomosis. Metronidazole and gentamicin were 
given as postoperative treatment and the patient made an 
uncomplicated recovery with no further bleeding, and no 
evidence of infection. 


- Discussion and review of literature 

Spontaneous aorto-enteric fistula, due almost in- 
variably to erosion of an aortic aneurysm into the 
intestine, was first described by Sir Astley Cooper in 
1825 (1). The patient died. Reckless et al. (2) in 1972 
reviewed the literature and found 123 cases. In 81:6 per 


cent of these cases the fistula opened into the duodenum, 
in 8 per cent to the small bowel, in 5:6 per cent to the 
colon and in 4-8 per cent to the stomach. They found I8 
patients who had been treated surgically, with a 44 per 
cent survival rate, all 8 survivors having had a fistula 
into the duodenum (7) or small bowel (1). 

Postoperative aorto-enteric fistula usually develops 
as a complication of surgery for aortic aneurysm, a loop 
of intestine adhering to the aortic prosthesis at the site of 
the anastomosis. Brock (3) was the first to report a 
postoperative aorto-enteric fistula in 1953, one year 
after the introduction of aortic replacement by homo- 
grafts. Wierman et al. (4) reviewed 30 cases of postopera- 
tive aorto-enteric fistula (94 per cent duodenum or small 
bowel) with a mortality of 73 per cent. The complication 
is uncommon since Elliott et al. (5) found only 12 
examples from a personal series of 2085 reconstructive 
aortic operations (an incidence of 0-6 per cent). They 
reviewed a total of 17 cases of postoperative aorto- 
enteric fistula (5 having been referred to them 
from elsewhere). Of these, 15 had ruptured into the 
duodenum and 2 into the small bowel, à similar 
distribution to that observed in spontaneous aorto- 
enteric fistula. Fourteen were treated surgically and 6 
(43 per cent) recovered. 

Colonic involvement by fistula from a graft or major 
artery is extremely rare, the diagnosis is often difficult 
and the outcome usually fatal. In most reported cases 
the aorto-colonic fistula has been spontaneous (2, 6, 7) 
although postoperative iliaco-colonic (8) and ihiaco- 
appendiceal fistulas (9) have been reported. 


Diagnosis 

Aorto-enteric fistula should be considered among the 
differential diagnoses in any patient who presents with à 
gastrointestinal haemorrhage in the presence of an 
aortic aneurysm or after surgery on the aorta or hac 
arteries. Indeed, Blaisdell (10) emphasized that 
‘gastrointestinal tract haemorrhage in a patient with an 
aortic graft means an aorto-enteric fistula unt) proved 
otherwise’. Presentation is variable, but as bleeding is 
usually intermittent there is some time for investigation, 
Endoscopy and barium studies may be helpful, for 
although they are unlikely to demonstrate the fistula, 
the absence of other lesions that might have bled 
supports the diagnosis. However, the presence of 
another lesion that may have bled may indeed confuse 
and delay the diagnosis. Peptic ulceration is a common 
occurrence in patients with aortic aneurysm. Jones et al. 
(11) found in 7044 autopsies a peptic ulcer in 22:6 per 
cent of those with aortic aneurysm, as compared with 
7-2 per cent in the general population. Our patient had 
diverticulosis in the presence of an aorto-colonic fistula, 
and this was at first suspected as the cause of hus 
bleeding. Aortography is not likely to be a certain 
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method of diagnosis as mural clots and the intermittent 
nature of the leak from the fistula may cause failure to 
demonstrate the lesion. The diagnosis may only be 
revealed at laparotomy. 


Treatment 

Operative techniques in treatment have been well re- 
viewed in the literature (5, 12, 13). Lewis and Allan (12) 
reviewed three methods of treatment in spontaneous 
aorto-duodenal fistula, and added a fourth. 

l. Transduodenal repair—no patient has survived 
this approach. 

2. Separate lateral repair of the duodenum and 
aorta—a few survivors have been reported, but this 
method is not suitable in the case of fusiform aneurysm, 
now the most common cause of a fistula. 

3. Resection and grafting of the abdominal aortic 
aneurysm with lateral duodenal repair—this has been 
regarded as the treatment of choice. However, re- 
bleeding from the upper end of the prosthesis secondary 
to infection or recurrent fistulization is common up to 5 
months postoperatively and carries a high (50 per cent) 
mortality. 

4. Resection of the abdominal aortic aneurysm 
without grafting, lateral duodenal repair and axillo- 
bifemoral bypass. Lewis and Allan (12) suggest this may 
be a safer alternative by reducing the risks of recurrent 
bleeding and infection. 

Surgical treatment of postoperative fistula was dis- 
cussed by Elliott et al. (5) who distinguish the problem 
of bleeding from that of sepsis. In the former situation 
where the problem of sepsis is negligible they suggest 
that the defect in the bowel can be repaired, the vascular 
line strengthened and an omental flap placed between. 
However, with prosthetic complications associated with 
sepsis, the graft may need to be removed, and if so a 
remote (normally axillofemoral) bypass may be necess- 
ary. Our limited experience has confirmed that in the 
absence of obvious sepsis there appears to be no 
indication for removal of the graft. 


Preventive measures 

In prevention we suggest that the following steps should 
be considered in all operations involving aortic replace- 
ment with prosthetic grafts. 

l. It is important to make the graft the right length so 
that when blood flow is restored the graft 1s correctly 
tensioned. This can only be judged by experience, and 
depends on the graft material used. 

2. Modern suture materials, such as Prolene, should 
be used and arterial silk should be avoided as its knots 
have a bad reputation for erosion, with the formation of 
false aneurysms. 

3. With end-to-end technique, a cuff of graft material 
can be used to encircle the anastomosis. This may be 
difficult to achieve when the inlay method is used, as the 
aorta may not have been freed posteriorly. It is not 
applicable for the end-to-side anastomosis. 

4. The graft should be shielded from adjacent gut by 
suturing part of the wall of the aneurysm around it 


and/or flaps of retroperitoneum or omentum over it, to 
ensure complete exclusion from the peritoneal contents, 
especially the duodenum. 

S. The patient should be covered with suitable 
antibiotics perioperatively as a prophylactic measure. 
Gordon-Smith et al. (14) felt that all arterial prosthetic 
implant operations benefit from routine perioperative 
antibiotic cover, and that graft infection with its compli- 
cation of suture line haemorrhage would seem to be 
eminently preventable by this measure. 

Reports of aorto-enteric fistula in the world literature 
have increased over the past 25 years, reflecting both the 
increase in the number of operations performed on the 
aorta and the increasing length of survival after the graft 
is in place. This trend need not continue if careful 
attention ts paid to the preventive measures outlined 
above. 
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Excision of mid-rectal lesions by the Kraske sacral 


approach 
JOHN CHRISTIANSEN * 


SUMMARY 

Thirteen patients had a benign and 4 patients a malignant 
growth of the mid-rectum excised by the Kraske sacral 
procedure. Two patients developed a faecal fistula, one of 
which closed spontaneously. Recurrence of a villous 
adenoma occurred in 2 patients. There was no operative 
mortality and no thromboembolic or cardiovascular 
complications. 


Tue sacral approach to the rectum permits excision of 
benign tumours which cannot be excised transanally, 
and in selected cases complete excision of smaller 
malignant lesions. 

Neoplastic polyps of the rectum must be completely 
excised in order to determine whether malignancy is 
present or not (1). A complete excision of a larger sessile 
or carpet-like villous adenoma cannot be easily ac- 
complished transanally if it is located more than 6-8 cm 
from the anal verge, whereas the sacral approach gives 
good access to the portion of the rectum 6-15 cm from 
the anal verge. 

Recent studies show that in carefully selected cases 
with emphasis on the histological evaluation of the 
margins of excision, a policy of local excision of smaller 
malignant lesions may be adopted (2-4). A complete 
excision cannot be safely performed endoscopically, 
and in the mid-rectum where transanal excision is 
difficult or impossible, the alternative to a sacral exci- 
sion will in many cases be an abdominoperineal 
resection. 

The sacral trans-sphincteric approach described by 
Mason (5) gives even wider access to the rectum than the 
Kraske procedure used in this series; however, in most 
tumours in the mid-rectum otherwise suitable for local 
excision, the Kraske approach gives sufficient access and 
avoids division of the anal canal. 

There are few recent reports describing this operation 
(6, 7). The present study was undertaken to evaluate its 
use for local excision of tumours in the mid-rectum. 


Patients and methods 

The series comprises 17 patients, 11 males and 6 females, aged 
28-82 years, median age 61 years. All patients had a tumour in 
the rectum 6-15 cm from the anal verge. Median follow-up 
was 4 years, range 1-9 years. The patients followed a standard 
preoperative procedure for colorectal surgery (mechanical 
cleansing with magnesium sulphate and saline enema for 3 days 
with a liquid diet for 2 days). Antibiotics were given from | day 
before to 4 days after the operation using tetracycline or 
metronidazole. 


Procedure 

The patient is placed in the prone position with the pelvis 
supported. A midline incision is made from the level of the 
fourth sacral vertebra to just behind the anus. The muscular 
and ligamentous attachments to the sides of the coccyx are 
divided and the anococcygeal raphe incised along its full 
length. The fascia of Waldeyer is separated from the coccyx 
which is removed. It was not necessary to resect the left ala of 
the sacrum as originally described by Kraske (8). The fascia of 





Fig. 1. Mobilization of the rectum by the Kraske procedure. 


Waldeyer is divided in the midline down to the puborectalis 
muscle, and the posterior rectal wall is now exposed ahd may be 
incised longitudinally. If necessary the rectum may be mobi 
lized by dissecting it free from the bladder and prosiate or 
vagina. Forceful elevation of the sacrum allows ligation of 
branches from the superior haemorrhoidal artery (Fig. 1). 
After excision of the tumour with a margin of lem of 
macroscopically normal mucosa, the mucosa is sutured with 
interrupted absorbable sutures. The rectal incision is closed im 
two layers with interrupted absorbable sutures. The patients 
were kept on a liquid diet for at least 4 days after the operation. 
No patient had a colostomy. 


Results 

There was no operative mortality, and no thromboem- 
bolic or cardiopulmonary complications. Two patients 
developed a faecal fistula (Table 7), which in one case 
closed spontaneously and in one other case demanded a 
sigmoid colostomy. However, the fistula did not heal, 
probably because of a recurrence of the villous ad- 
enoma, and this 80-year-old patient refused further 
treatment. 


Table I: RESULTS OF LOCAL EXCISION OF MID- 
RECTAL LESIONS BY THE KRASKE PROCEDURE 
Faecal Wound 

Total Recurrence fistula — sepsis 








Villous adenoma 8 2 i i 
Adenomatous polyp 4 0 9 
Adenocarcinoma* 4 0 i ü 
Leiomyoma j 0 Q 9 

7 2 2 3 


Total 17 


* One patient subsequently had an abdominoperinea! 
resection due to deep invasion of a poorly differentiated 
carcinoma. 


Two patients with villous adenomas had a recurrence. 
including the above-mentioned patient with a faecal 
fistula. The other patient had a recurrence 3: months 
postoperatively. It was treated by endoscopic fulgur- 
ation but recurred 6 months later. After repeated 
* Department of Surgery D, Glostrup Hospital, University of 
Copenhagen, DK-2600 Copenhagen, Denmark. 
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fulguration the patient has been without recurrence for 
16 months. In one of the patients with adenocarcinoma, 
histological examination of the specimen showed deep 
invasion of the submucosa by a poorly differentiated 
tumour. On this basis local excision was considered 
inadequate, and the patient subsequently had an ab- 
dominoperineal resection. No recurrence of adenocar- 
cinoma was seen up to 6 years after the operation. 


Discussion 

Treatment of rectal tumours by local procedures ‘has 
given satisfactory results both regarding cure and 
continence (9). Parks and Stuart (10) have treated large 
circumferentia] villous tumours reaching as high as 
10—15 cm from the anal verge by perianal excision with 
good results. Similarly selected malignant tumours have 
been treated successfully by local procedures, especially 
electrocoagulation (11, 12). 


The Kraske operation has been rarely used because of 


the risk of faecal fistula. While this was true in earlier 
days, more recent series do not support this view (6, 7). 
In Wilson and Gordon's (7) series of 20 patients 4 
fistulas occurred, 3 of which healed spontaneously and | 
after a temporary colostomy. The non-healing fistula in 
the present series was undoubtedly due to a recurrence 
for which the patient refused treatment. 

The Kraske procedure is easy to perform, gives wide 
access to the mid-rectum and is well tolerated in elderly 
patients (7). It may not offer the same possibilities— 
especially in cases of big carpet-like villous adenomas— 
as the trans-sphincteric approach described by Mason 
(5), but in most lesions in the mid-rectum it will suffice. 
All patients in the present series had lesions that were 
considered unsuitable for transanal or endoscopic exci- 
sion, and we found that the Kraske approach provided 
sufficient access. 


Proffered Reviews 





With the necessity of total excision of neoplastic 
polyps of the rectum and with the possibility of using 
local excision as the treatment of early rectal cancer, this 


technique deserves wider use in carefully selected 


patients. 


References 
l. CHRISTIANSEN J., KIRKEGAARD P. and IBSEN J.: Prognosis 
after treatment of villous adenomas of the colon and 
rectum. Ann. Surg. 1979; 189: 404-8. 

. LOCALIO S. A. and ENG K.: Sphincter-saving operations for 
cancer of the rectum. N. Engl. J. Med. 1979; 300: 1028-— 30. 

. MASON A. Yı Malignant tumours of the rectum. Local 
excision. Clin. Gastroenterol. 1975; 4: 582-93. 

4. MORSON B. C., BUSSEY H. J. R. and SAMOORIAN S$.: Policy of 
local excision for early cancer of the colorectum, Gut 1977; 
18: 1045-50. 

$. MASON A. Y.: Trans-sphincteric surgery of the rectum. Prog. 
Surg. 1974; 13: 66-97. 

6. JØRGENSEN S. J. and OTTSEN M.: Posterior rectotomy for 
villous tumours of the rectum. Acta Chir. Scand. 1975; 4141: 
680-2. 

7. WILSON 8. E. and GORDON H. E.: Excision of rectal lesions by 
the Kraske approach. 4m. J. Surg. 1969; 118: 213-17. 

8. KRASKE P.: Zur Extirpation hochsitzender Mastdarm- 
krebse. Dtsch. Ges. Chir. 1885; 14: 464. 


ta 


— 


` 9. GOLIGHER J. C: Surgery of the Anus, Rectum and Colon, 3rd 


ed. London: Bailli¢re Tindall, 1975: 452-7. 

10. PARKS A. G. and STUART A. E.: The management of villous 
tumours of the large bowel. Br. J. Surg. 1973; 60: 688-95. 

11. MADDEN J. L. and KANDALAFT S$.: Clinical evaluation of 
electrocoagulation in the treatment of cancer of the 
rectum. Am. J. Surg. 1971; 122: 347-52. 

12. CRILEG. and TURNBULL R. B. JUN.: The role of electrocoagu- 
lation in the treatment of carcinoma of the rectum. Surg. 
Gynecol, Obstet. 1972; 138: 391-6. 


Paper accepted ] April 1980. 


The Editorial Board of the British Journal of Surgery invites review articles on 
topics of interest to its readers for publication in the journal. Any topic will be 
considered, but priority will be given to subjects which are particularly topical or 


which assess a major current problem. 


The British Journal of Surgery Society Ltd has agreed to reimburse authors of 
accepted reviews for their expenses, up to a maximum of £100 


^ 





Introducing two 
important products for 


Mastectomy Patients. 


Spencer has long been recognised as one 
of the leading suppliers of mastectomv 
products and is a major contractor to the 
Health Service. Through a team of 
qualified fitters we offer a specialised 
nationwide service to mastectomy 
patients both through the National Health 
Service and privately. 





























SPENCER 
MASTECTOMY BRA STYLE 495 
From our considerable experience in the 
mastectomy field we have designed the 
new Style 495 Bra which, not only meets 
the specialised requirements of the 
mastectomy patient, but also takes into 
account the fashion needs of the modern 
woman. 


CONFIDANTE DE LUXE 


Anew breast form with a unique 
silicone/air filling to give a softer feel 
and more natural effect. 

The inflation of the air chamber can | 
be adjusted to give the desired 








contour. Available in two types, 
SHORT OVAL for patients 
following simple mastectomy 
and LONG OVAL for radical 
mastectomy patients. The rangei 
of sizes has been selected to 
cover all requirements from 
bra sizes 30A to 50D. 


Spencer 


Spencer ( Banbury) Lid 
Spencer House, 
Britannia Road, Banbury 
Oxfordshire OX 16 8DP 






Telephone 0295 57301 
Write or phone for full details. A member of the 
Yomas Tilling 
Group 
yA 
— 4 


Br. J. Surg. Vol. 67: September 1980 





XXII 





P^ ni 
pet 


— 









STD Injection 


— - «2 - 1 " p 
; "Ee a 2a aes 


A ~ tore urre 


» Sw WHO : 
current surgery. 
ee A Injections provides a convenient, effective and 


Compression Sclerotherapy with STD 
"oW, proven' procedure for eradicating peraraung vein 
incompetence. The sclerosant effect of STD 
Injection induces vein fibrosis on compression, 
thereby permanently occluding the injected 
superficial vein. 






a 








T 


i Increased patient compliance justifies 
“\ a special clinic for this procedure, thereby 
promoting optimum surgical technique 

and more effective diagnostic and 
follow-up facilities. 


SIITDENIECTION 
BINA, ERI 

Sodium Tetradecyl Sulphate Injection 3% 
outpatient treatment for 
à Varicose veins 


Reference 
1. Chant, A.D.B., Jones, H.O., Weddell, J.M., 
Lancet, December 1972, 1188. 


Further information available on request from 
STD Pharmaceutical Products Limited, 

6 and 7 Broad Street, Hereford HR4 9AE. 
Telephone Hereford 56308. 





pesa ge 
7 m 


SRE. LITE ) Z 






„chosen by 


leading surgeons- 
the mon over! 


All the nine universally accepted shapes are included in the 
Swann-Morton range of surgical blades, together with five additional 
shapes developed at the request of the medical profession. All are 
available either in stainless or carbon steel. 


Swaun;- Moston 
s. quie you thee edge! 


Swann-Morton Ltd. Penis 
Penn Works, Owlerton Green. Sheffield. S6 2BJ Telephone:344231-344232 (STD 0742) 








Br. J. Surg. Vol. 67: September 1980 





Br. J. Surg. Vol. 67 (1980) 653-654 Printed in Great Britai 


The place of isolated rectal excision in the treatment of 


ulcerative colitis 
C. G. CLARK AND M. W. N. WARD* 


SUMMARY | 

Four patients with ulcerative proctocolitis apparently 
confined to the rectum had incapacitating diarrhoea which 
was treated by rectosigmoid resection and a left iliac 
colostomy. In 3 patients disease recurred within a year, 
but responded well to conservative management. One of 
the patients required colectomy and ileostomy 5 years 
after the initial operation. 


ULCERATIVE colitis involves the rectum in nearly all 
patients affected by the disease, and in 18 per cent is the 
only site affected (1), hence the attempts to alter the 
name to proctocolitis. There has been considerable 
discussion as to whether idiopathic proctitis represents a 
separate disease entity or a less extensive form of 
ulcerative colitis, but what is certain is that it carries a 
better prognosis (2). We have under our care 4 patients 
in whom a diagnosis of idiopathic proctocolitis, con- 
fined to the rectum, was made on clinical, histological 
and radiological grounds. This distal proctocolitis was 
incapacitating and uncontrolled by conservative 
measures. The patients were treated by excision of the 
rectum and part of the sigmoid colon and provided with 
a colostomy. 


Patients and methods 

Of the 4 patients there were 2 men aged 56 and 68 years and 2 
women aged 51 and 60 years. All attended the rectal clinic and 
had at least 2 years’ supervised medical treatment both in 
hospital and at the outpatient clinic. This included continuous 
Salazopyrin and steroid administered locally intermittently 
and subsequently systemically. In all the patients there was 
total disruption of life and work from symptoms of inconti- 
nence and diarrhoea, so that they were unable to leave home for 
several months. They suffered from local disease only, without 
complications or systemic upset. The diagnosis was made on 
the basis of sigmoidoscopy and histological examination of 
several rectal biopsies which showed the changes of ulcerative 
proctocolitis. Combined with the barium enema appearance of 
no apparent colonic extension, a preoperative diagnosis was 
made of idiopathic proctitis. 

At operation the rectum was removed and the proximal 
resection in each patient was through macroscopically ‘n ormal’ 
colon apparently clear of disease. This was, however, at 
variance with the subsequent histological appearance of the 
proximal resection edges, which in each case showed mild 
inflammatory changes. Following operation, all patients were 
treated with Salazopyrin 1 g t.d.s. as maintenance suppressive 
therapy. 

Of the 4 patients, 3 have developed recurrent symptoms, | 
within 9 months and 2 within | year. Management has included 
the use of steroid enemas, or systemic therapy, and it has not 
been difficult to control symptoms. One exception is a patient 
who developed a total colitis and, after 5 years, required 
colectomy and ileostomy. It should be emphasized, however, 
that for the first 4 years after rectal excision this patient 
remained well and at work. The length of follow-up after 
operation has been 6 months, 2 years, 5 years and 6 years. 


Discussion — u 
The natural history of idiopathic proctitis indicates that 


it differs from ulcerative colitis only in the extent of the 
bowel involvement (2). Although the diagnosis in all 4 
patients at the time of operation was idiopathic proc- 
titis, it is clear from the histology of the excised 
specimens that the patients had ulcerative colitis. 
Although colonoscopic assessment is essential prior to 
surgery, even if multiple colonoscopic biopsies had 
provided an indication of disease of the colon it is 
unlikely that treatment would have been different. 
Lennard-Jones et al. (2) followed up 100 patients with 
idiopathic proctitis of whom 4 later came to operation. 
All were treated by proctocolectomy, although in 2 
patients the disease was confined to the rectum. 
Proctocolectomy is the standard accepted treatment of 
ulcerative colitis, but the question arises as to whether 
such extensive resection is required where only the 
diseased rectum is responsible for the incapacity of the 
patient. 

Stahlgren and Ferguson (3) suggested that in patients 
with ulcerative colitis confined to the left colon, some 
benefited from partial colectomy and colostomy. Even 
though completion of the colectomy with ileostomy was 
subsequently necessary in 7 out of 19 patients after 5 
years, it was considered that this approach was justified 
on the assumption that colostomy, even if only for a few 
years, is preferable to ileostomy. Dudley (4) has strongly 
recommended ileostomy as a far easier stoma 1o manage 
when rectal excision is required. Though few agree, we 
would certainly accept ileostomy as preferable to a right 
transverse colostomy. 

Powell-Tuck et al. (5) studied the outcome of idio- 
pathic proctitis and calculated that the cumulative 
probability of extension of the disease to the descending 
colon was 12 per cent after 10 years; while the prob- 
ability of radical surgical treatment was 3- 5 per cent. 
The outcome of treating ulcerative colitis with severe 
disease of the rectum by rectal excision does not appear 
to be recorded. Three of the 4 patients in our care have 
had further symptoms of colitis within à year of 
operation, but subsequent management has not been 
difficult. After 4 years | patient developed a total colitis 
resistant to medical management and required compl 
colectomy and ileostomy. 

In patients with ulcerative colitis where incapacitat- 
ing symptoms result primarily from rectal involvement, 
treatment by excision of the rectum is worthy of 
consideration. 





References 
l. GOLIGHER J. C.: Surgery of the Anus, Rectum and Colon, 3rd 
ed. New York: Macmillan, 1975: 858. 
2. LENNARD-JONES J. E., COOPER G. W., NEWELL A. C. € 
ae a on idiopathic proctocolitis. Gur 196 
201 - 6. 


t 
X 
To% 


ramaan AIT Er ef ARP Hr den A taa ay ALARA HESS AMD ADR s on ev mA HIS IH A Di n ao A vtt sid 





a 4 t£. 


* Department of Surgery, University College Hospital Medical 
School, London WCIE 6JJ. 











654 — C. G. Clark and M. W. N. Ward 


3. STAHLGREN LE ROY H. and FERGUSON L. K.: Is ileostomy 
always necessary in the surgical treatment of segmental 
ulcerative colitis? Surgery 1959; 46: 847-52. 

4. DUDLEY H. A. F.: If I had carcinoma of the middle third of 
the rectum. Br. Med. J. 1979; 1: 532-5. 


Br. J. Surg Vol. 67 (1980) 654 Printed in Great Britain 


5. POWELL-TUCK J., RITCHIE J. K. and LENNARD-JONES J. E.: The 
prognosis of idiopathic proctitis. Scand. J. Gastroenterol. 
1977; 12: 727-32. 


Paper accepted 31 March 1980. 


Burkitt's lymphoma in Hertfordshire 


R. STEWART* 


BuRKITT’s lymphoma may occur sporadically or en- 
demically in many parts of the world. The diagnosis is 
important because cytotoxic drugs may be highly 
effective. Untreated cases of Burkitt's lymphoma are 
rapidly fatal. Such a case is presented. 


A 9-year-old Caucasian boy who had never been abroad was 
admitted with a 2-week history of a swelling in the left groin. 
The day before he had developed central abdominal pain and 
vomiting. There was no preceding history of illness. His family 
was in good health. 

He looked ill, had a normal temperature and small mobile 
cervical and axillary glands. Ascites was present with an 
irregular, firm tender mass in the left hypochondrium which 
appeared to be fixed to the posterior abdominal wall. The 
spleen and liver were not enlarged. A swelling in the left 
inguinal region extended into the left scrotum. This was firm 
and non-tender with no expansile cough impulse. The testicles 
were slightly enlarged. Rectally, masses were palpable in the 
upper rectum causing some fixation of the bowel. 

Urine tests, blood count and chest radiography were normal, 
Abdominal X-rays revealed small bowel obstruction. 

After resuscitation an exploratory laparotomy was per- 
formed. Free serosanguineous fluid was present. A massive 
tumour affecting the small bowel and adjacent mesentery was 
discovered, It was firm and irregular and many loops of small 
bowel were fixed to the posterior abdominal wall. Multiple 
metastases were present throughout the peritoneal cavity and 
the pelvis was filled with tumour. Although small bowel 
obstruction was present, the infiltration and fixation by the 
tumour were so extensive that only biopsy was possible. 

Preliminary histological examination of the tumour re- 
vealed an anaplastic growth composed of densely staining 
lymphoid cells with large nuclei and an ill-defined cytoplasm 
interspersed with large macrophages containing cell debris 
giving a ‘starry sky’ appearance. Mitoses were abundant. The 
differential diagnosis lay between nephroblastoma, neuro- 
blastoma and Burkitt's lymphoma. No rosettes were seen. 
Following further opinions, the diagnosis was considered to 
be Burkitt’s lymphoma. 

The child was transferred to The Hospital for Sick Children, 
Great Ormond Street, London, for further treatment. He was 
started on allopurinol following admission. Further investi- 
gations showed bilateral small pleural effusions. Bone-marrow 
trephine biopsy showed normal erythropoesis and myelopoesis 
with megakaryocytes. A low grade infiltrate was present with 
less than | per cent basophil blasts containing vacuoles, the 
appearance being regarded as a low grade infiltration with ‘B’ 
cell type tumour. Ascitic fluid contained many degenerate cells, 
large lymphoblasts with intense basophilic cytoplasm and 
vacuoles. 

The clinical state was of stage 4, non-Hodgkin's, Burkitt- 
type lymphoma with abdominal tumour, ascites, pleural 
effusions, testicular involvement and bone-marrow infiltration. 

After 24 hours' allopurinol therapy, chemotherapy was 
started (U.K.C.C.S.G. N.H.L. Protocol). Following this treat- 
ment there was a dramatic reduction in the size of the 
abdominal and testicular masses. 


A predictable degree of renal failure developed, associated 
with a high output of urate and phosphate. Peritoneal dialysis 
was commenced to cope with a rapidly rising blood urea which 
was present despite a good urine output. 

The child's condition improved considerably over 48 h. but 
then he developed generalized convulsions despite normal 
biochemistry. CSF and EMI scan. The convulsions were 
controlled with phenobarbitone, diazepam and frusemide. 
Twenty-four hours later he died following an episode of 
ventricular fibrillation. In agreement with his parents' request, 
he was neither resuscitated nor submitted for autopsy. 


Discussion 

Burkit's lymphoma occurs endemically in Tropical 
Africa (1, 2) and Papua, New Guinea (3). Sporadic cases 
have now been reported from many countries through- 
out the world. A series of more than 100 cases has been 
collected in the USA between 1950 and 1973 (4). In non- 
endemic countries such as Great Britain the disease is so 
rare that the diagnosis may not be suspected until after 
detailed histological examination of the tumour 
material. 

Untreated, the disease is rapidly fatal, but there are 
many instances of long term disease-free survival after 
cytotoxic therapy (5-7), similar to the findings in 
endemic countries such as Tropical Africa 
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Anorectal pressure and rectal compliance after low 


anterior resection 


HIROSHI SUZUKI, KO'ICHI MATSUMOTO, SHIN'ICHI AMANO, MASAKI FUJIOK A 


AND MAKOTO HONZUMI* 


SUMMARY 

Measurements of the resting pressure profile of the 
anorectum, recto-anal reflex and of rectal compliance 
(reservoir function of the rectum) were made in 24 normal 
subjects and 16 patients who had undergone low anterior 
resection for cancer of the sigmoid colon or upper half of 
the rectum, 

In the early postoperative period (<6 month) frequent 
bowel movements and occasional soiling were experienced 
by most patients. Fifteen of 16 such patients had regular 
bowel movements and no soiling after six months. 

The present studies disclosed that there was a close 
correlation between control of bowel movements and 
rectal compliance, but not between the resting pressure 
profile of the anorectum or the recto-anal reflex and 
control of bowel movements after low anterior resection. 


MOST surgeons are convinced that sphincter-saving 
resection can provide as good a chance of cure as 
abdominoperineal excision in cancer of the rectosig- 
moid or upper half of the rectum and that control of 
bowel movements after this type of operation is usually 
satisfactory (1). 

The purpose of this paper is to examine the pressure 
profiles of the anal canal and rectum and rectal compli- 
ance in patients who underwent low anterior resection 
and to discuss the physiological rationale of continence 
after this operation. 


Patients and methods 

Twenty-four normal adults and 16 patients who underwent low 
anterior resection (the anal canal and a few centimetres of the 
rectum were preserved) for cancer of the rectosigmoid or upper 
half of the rectum were studied. 

Although most of the patients had frequent bowel move- 
ments and occasional soiling or staining during the first 6 
postoperative months, by between 6 and 12 months after 
operation nearly all had achieved good control of bowel 
movements. Fifteen of 16 patients who had undergone low 
anterior resection now have regular bowel movements and no 
soiling at the present time. 

Measurements of recto-anal pressures and rectal compliance 
involved three steps. First, resting pressure profiles of the 
anorectum were measured by manual pullthrough of a per- 
fused side-opening, polyethylene catheter (internal diameter 
1-5 mm; side-hole 1-2 x 2:0 mm; length 400 mm). The catheter 
was connected to an electromanometer (Nihon—Koden LPU- 
0-1), the output of which was fed into an amplifier 
(Nihon-Koden PR-5) and recording system (Nihon-K oden 
WI-640G). The pressure response of this system was 
16-4 cmH ,O/s at 20 ml/h saline infusion. The pressure of the 
rectum and the anal canal, length of the anal canal and the 
frequency of basal rhythmic contraction of the anal canal were 
measured and recorded. Secondly, the recto-anal reflex was 
initiated by inflating the rectal balloon. Minimal, transient and 
continuous relaxations of the anal canal were caused by 
increasing the distending volume as shown in Fig. 1. The 
distending volume and rectal pressure, at which a transient or 
continuous desire to defecate was provoked, were also 
measured and recorded. Finally, a pressure-volume curve of 
the rectum was made by inflating the rectal balloon with 


different amounts of air and measuring the corresponding 
pressure in the rectal balloon. Rectal compliance (AV/ AP) was 
calculated by dividing changes of volume by changes of 
pressure at the linear portion of the curve. 

The investigations were conducted once in each of the 
normal subjects, twice in patients who had undergone low 
anterior resection, initially in the early postoperative. period 
(within 6 months of Operation) and subsequently after good 
control of bowel movements had been established (between 6 
and 12 months after operation). 


Results 

Resting pressure profiles 

The results of measurements of resting pressure profiles 
are shown in Table 1. There were no statistically 
significant differences between normal subjects and the 
patients who had undergone low anterior resection in 
intraluminal pressures of the rectum and the anal cana: 
and in the length of the anal canal. Frequency of basa! 
rhythmic contraction of the anal canal was markedly 
decreased in the resected patients within 6 months of 
operation (P « 0-001). 


Recto-anal reflex 

A recto-anal reflex was present in all the normal subjects 
and in 15 of the 16 patients. who had undergone low 
anterior resection. The reflex was absent in | patient 
who developed leakage and subsequent stricture of the 
anastomosis. 

As shown in Table Il, there was no statistically 
significant difference in the minimal distending volume 
necessary to initiate relaxation of the anal canal between 
normal subjects and the patients who had undergone 
low anterior resection. The distending volume necessary 
to initiate continuous relaxation was significantly 
greater in normal subjects than in patients who had 
undergone low anterior resection (P « 0-001). 


Rectal sensation 

Within the 6 months immediately following operation 
patients experienced a desire to evacuate when rectal 
distension was much less than in normal subjects or the 
patients themselves more than 6 months following the 
operation, but rectal pressure differences were not 
statistically significant in initiating a desire to defecate 
(Table II). 


Pressure-volume curve and rectal compliance 
Pressure-volume curves of the rectum in normal sub- 
jects and in the patients who had undergone low 
anterior resection are shown in Fig. 2. Steep elevation of 
the curves was characteristic within 6 months of oper- 
ation, whereas there was no marked difference in the 
curves of normal subjects and the patients more than 6 
months after the operation. 
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Rectal pressure 


V 


80 

40 
Anal canal pressure 

0 
Minimal relaxation Transient relaxation Continuous relaxation 
Fig. 1. Different patterns of recto-anal reflex; minimal (left), transient (centre) and 
continuous (right) relaxations were observed by increasing the distending volume. 
Table I: RESTING PRESSURE PROFILE 

Low anterior resection 
Normals « 6 mth 2-6 mth 

RP (cmH ,O) S0421 47+30 394-31 
ACP (cmH;O) 90:3 + 24-8 724 + 24:5 82-1 + 33-6 
HPZ (cm) 363.04 34405 33203 
BRC (c/min) 153426 9:2435 11-643-2 





RP, Rectal pressure; ACP, anal canal pressure; HPZ, length of anal canal: BRC, basal 


rhythmic contraction. 


Table H: DISTENDING VOLUME AND CORRESPONDING RECTAL 
PRESSURE INITIATING RECTO-ANAL REFLEX AND DESIRE TO DEFECATE 


Low anterior resection 


Normals <6 mth > 6 mth 

Distending volume (ml) initiating 

Minimal relaxation 14-9 6:7 11:0-- 4:6 13:6 4- 8-1 

Continuous relaxation 134-3 4- 36.0 2:34 10:9 42:54. 23-6 

Transient desire to defecate 80-9 + 33.3 17:572 60-6 + 33.2 

Continuous desire to defecate 192-0 - 99-6 31-3+15-5 73.3 -23.] 
Rectal pressure (cmH ,O) initiating 

Transient desire to defecate 12-1 +64 10-6 4- 6:3 11-7+7-9 

Continuous desire to defecate 24-6 4 7.9 21:5 49-0 29-7 + 16:9 


cmH,O / 





200 


300 mi 


Fig. 2. Pressure- volume curves of the rectum in normal 
subjects and in patients who underwent low anterior 
resection: steep elevation of the curve was characteristic of 
resected patients within 6 months of the operation (thin 
line), whereas the curve of patients more than 6 months 
after the operation (broken line) was almost the same as the 
curve of normal subjects (thick line). 


Table HI: RECTAL COMPLIANCE 


AV/AP 
(ml/cmH ,O) 
Normals 1565+68] 
Low anterior resection 
<6 mth 3-33 +2°18 
>6 mth 6:87 + 3-78 
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Measurements of rectal compliance are set out in 
Table III. Significantly lower rectal compliance was 
found in resected patients, either within 6 months of the 
operation (P«0-001) or subsequent to that time 
(P « 0-02), than in normal subjects. 


Discussion 

There have been only a few reports documenting 
physiology of the anorectum after sphincter-saving 
operations. Lane and Parks (2) reported the results of 
studies on anal pressure, recto-anal reflex and electrical 
activities of the pelvic floor muscles in 12 patients who 
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underwent resection of the rectum and colo-anal anas- 
tomosis. In his series, recto-anal reflex was present in 3 
of 7 patients studied within 6 months of the operation, 
and in 9 of 12 patients studied between | and 3 years. 
Rectal sensation was examined in 4 patients within 6 
months of the operation and on a further occasion more 
than | year afterwards. There was no difference in the 
volume of rectal distension required to produce ab- 
dominal pain or a feeling of perianal fullness. Hara (3) 
reported the results of measurements of anorectal 
pressures and recto-anal reflex in 10 patients who 
underwent low anterior resection. In his series, recto- 
anal reflex diminished in 4 of 5 patients studied within 
3-4 weeks after the operation and 6 of 10 patients 
studied after | month of the operation. Anal continence 
was preserved in all patients, but frequent bowel 
movements were observed in the patients with 
diminished recto-anal reflex. 

In the present series there was no difference in resting 
pressure profiles of the anorectum between normal 
subjects and patients who underwent low anterior 
resection, but there was diminished basal rhythmic 
contraction of the anal canal in the patients within the 
first 6 months of operation. Recto-anal reflex was 
present in all the resected patients except the one who 
had had anastomotic leakage. There was no correlation 
between control of bowel movements and resting 
pressure profiles of the anorectum, nor recto-anal reflex. 

The most interesting findings of the present study 
were that the patients had not achieved good control of 
bowel movements and complained of desire to evacuate 
with less rectal distension up to the sixth month after the 
operation, while rectal pressure initiating a desire to 


Anorectal pressure and rectal compliance —— 657 
evacuate was almost the same for the ous within the 
first 6 months after operation as for normal subiects or 
for patients with good control of bowel movements 
more than 6 months after resection. Rectal compliance 
of the patients with frequent bowel movements and 
occasional soiling was significantly low when compared 
with the values for normal subjects or the patients with 
good control of bowel movement. These findings sug- 
gest that rectal sensation is preserved after removal of 
the upper half of the rectum and that disturbed contro 
of bowel movements in the early postoperative pert 
a result of loss of the reservoir function of the rectum. 
Schweiger's (4) observations were similar to ours. — — 
It is concluded from the present studies that rectal 
sensation is preserved but the reservoir function of the 
rectum is lost in patients during the 6 months im- 
mediately after low anterior resection, and that regain- 
ing of this reservoir function by 6 months after the 
operation restores good control of bowel movements in 
most patients who undergo this type of operation. 
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Is continued anal dilatation necessary after a Lord’s 


procedure for haemorrhoids?* 


K. D. VELLACOTT AND J. D. HARDCASTLE?t 


SUMMARY 

Forty patients with symptomatic haemorrhoids had a 
Lord's procedure performed under general anaesthetic. 
Anal pressures were recorded before and after the dila- 
tation. The patients were then randomly allocated to one 
of two regimens. Group 1 was given only a bulk laxative 
and group 2 was given a bulk laxative and a large anal 
dilator to use over the next few months according to 
Lord's regimen. When reviewed at 3 months and 12 
months there was no difference in the results between the 
two groups. We conclude that the use of an anal dilator 
does not improve the results after a Lord's procedure. 


FORCIBLE dilatation of the anus as a treatment for 
haemorrhoids was first suggested in 1855 by Verneuil (1) 
and has since been reintroduced for the treatment of 
prolapsing haemorrhoids. It has been advocated that 
patients should use a large anal dilator plus a bulk 
laxative for several months after the procedure (2). 
Several studies have since confirmed the effectiveness of 
the treatment (3-5) but it has also been observed that 
patients who do not use an anal dilator postoperatively 
seem to do as well as those who do (6). It has been shown 
that patients with haemorrhoids have higher anal 
pressures than asymptomatic patients (7, 8) and that 
this pressure is lowered and remains lowered after an 
anal dilatation (7, 9). It was decided to assess the 
relevance of the use of an anal dilator after a Lord's 
procedure by recording the anal pressures and symp- 
toms in a group of patients using a dilator and taking a 
bulk laxative and a group treated with a bulk laxative 
only. 


Patients and methods 

Anal pressures were recorded on the dav of admission to 
hospital in 40 asymptomatic subjects who had been admitted 
for minor surgical procedures. These patients acted as a control 
group for those with haemorrhoids. The anal pressures were 
recorded by means of a solid plastic tube with a perfused side 
orifice. This probe was connected to a strain gauge pressure 
transducer and in turn to a single-channel recorder. The probe 
was perfused at a rate of 4 ml/h and the pressure recorded at 
one point, 2 cm from the anal verge, with the patient in the left 
lateral position. The mean anal pressure at this one site and the 
presence or absence of ultraslow waves were noted. 

Patients were initially seen in the outpatient department 
where they were examined and sigmoidoscopy was carried out. 
Haemorrhoids were classified as first degree if there was no 
prolapse on straining, second degree if prolapse occurred but 
reduced spontaneously and third degree if digital reduction was 
required or if prolapse occurred at times other than during 
defaecation. The amount of bleeding, irritation, pain and 
continence of flatus and faeces were recorded as well as the 

, regularity and consistency of the motions. Anal pressures were 
recorded on admission before digital or proctoscopic exami- 
nation. A six- to eight-finger anal dilatation was performed 
using the method described by Lord (10) with the patient under 
general anaesthesia and in the left lateral position. All the 
dilatations were performed by the same surgeon (K. D. V.). A 
sponge pack was inserted for a period of 10 min immediately 
after dilatation to reduce haematoma formation. Anal pres- 
sures were recorded 24 h after the procedure and the patients 


Table I: ANAL PRESSURES (cmH,O) BEFORE AND 
AFTER MANUAL DILATATION OF THE ANUS 


Preop 24 h 3 mth 
Group | 11850434 58--24.]] | 72754259 
(n = 20) 
Group 2 122.75 +34] 67:60+40-5 79-00+3] 
(n = 20) 








Values are mean pressures t s.d. No differences are 
significant. 


Table H: GENERAL SYMPTOMS BEFORE AND 
AFTER MANUAL DILATATION OF THE ANUS 


Preop. 3 mth 
Group | Group 2 Group | Group 2 
Bleeding 18 E 4 2 
Pruritus E 12 5 6 
Discomfort 7 10 l 2 


Table HI: DEGREE OF PROLAPSE BEFORE AND 
AFTER MANUAL DILATATION OF THE ANUS 


Preop. 3 mth 
Degree Group | Group 2 Group | Group 2 
First 6 4 15 13 
Second 6 5 3 3 





Table IV: OVERALL SYMPTOMATIC 
IMPROVEMENT AT 3 MONTHS AND 12 MONTHS 
POSTOPERATIVELY 


Group | Group 2 
3 mth 12 mth 3 mth 12 mth 
Improved i8 16 i8 17 
Same 2 4 2 3 
Worse 0 0 0 0 


were then allocated randomly to one of two groups by using 
numbered cards. Those allocated to group | were given 
sterculia (Normacol) to take over the next 3 months. Group 2 
patients were given sterculia and a large Lord’s anal dilator, the 
dilator being passed on the patients before they went home. 
They were also given an instruction sheet identical to that 
recommended by Lord (2) on the use of the dilator. 

All the patients were subsequently seen at 3 months when 
their symptoms and anal pressures were recorded. Those 
patients who did not require further treatment were then 
followed up by questionnaire at 12 months. 

Student's ¢ test was used for statistical analysis. 

* Presented at the Winter Meeting of the Surgical Research 
Society, Glasgow, January 1980. 

t Department of Surgery, University Hospital, Queen's 
Medical Centre, Nottingham NG7 2UH. 





Results 

The asymptomatic control group of 40 was made up of 
an equal number of men and women with a mean age of 
50-57 + 14-23 while the haemorrhoid group consisted of 
30 men and 10 women with a mean age of 43-70 + 10-92. 

The anal pressures in the asymptomatic group were 
84-25 + 23-29 cmH,O and in the haemorrhoid group 
120:63 + 33-71 cmH ,O. The pressure was significantly 
increased in the haemorrhoid group (P = « 0-001). The 
patients in groups | and 2 were equally matched for sex 
and age. After anal dilatation the anal pressures were 
almost halved, and though they had risen slightly by 3 
months there was no significant difference between the 
two groups (Table I) nor between the haemorrhoid 
patients and the controls. There was considerable 
improvement of most symptoms at 3 months (Tables H 
and 7/7) and 90 per cent of both groups considered that 
they had derived benefit from the treatment (Table IV). 
The 4 patients whose symptoms had not improved were 
treated by haemorrhoidectomy. 

Answers to the questionnaire at 12 months revealed 
that a further 3 patients had had a recurrence of 
symptoms and required haemorrhoidectomy. Two of 
these were in the sterculia only group and | was in the 
dilator group (Table IV). Flatus incontinence occurred 
in 10 patients postoperatively, 4 in group | and 6 in 
group 2. This lasted only a few weeks in the majority of 
patients and only 1 patient admitted to flatus inconti- 
nence at 12 months. There were no cases of faecal 
incontinence or other complications. Only 23 patients 
were still taking sterculia at 3 months, 12 in group | and 
11 in group 2. Most of those who stopped taking it 
complained that it made their motions too loose. Twelve 
patients, 6in each group, considered that there had been 
an improvement in the consistency and regularity of 
their motions. 


Discussion 

A solid probe with a perfused side orifice was used to 
measure the anal pressures in preference to a balloon 
system as it is easier to insert and is subject to less 
variables than a fluid-filled balloon. Mean anal pres- 
sures have been calculated in other studies by recording 
anal pressures at various distances from the anal verge. 
Hancock (8) has shown, however, that the highest anal 
pressure, in patients with haemorrhoids, is obtained at 
2 cm from the anal verge and we therefore recorded all 
the pressures at this point. The perfusing orifice was 
always directed posteriorly. The probe could be inserted 
without the use of a proctoscope, proctoscopy alone 
having been shown to lower anal pressures (11). We 
have shown that anal pressures are higher in patients 
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with haemorrhoids than asymptomatic controls, 
though not all previous studies have shown this (12). 

Only 57 per cent of the patients were still taking 
sterculia at 3 months and this correlates with previous 
observations that once their symptoms have subsided 
only a minority of patients will voluntarily continue to 
take bulk laxatives (13). Only a small number of patients 
with haemorrhoids complain of constipation (14) but 30 
per cent of the patients in this study had improvement in 
consistency and regularity of motions. 

The routine use of a bulk laxative seems unnecessary 
after Lord's procedure and should be confined to those 
with evidence of some degree of constipation. The use 
of an anal dilator does not improve the results and is an 
unpleasant and unnecessary imposition upon the 
patients. 
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Isolated limb perfusion with melphalan in the treatment of 


malignant melanoma 


ANDREW S5. BULMAN AND CRAWFORD W. JAMIESON* 


SUMMARY 

Seventy patients with invasive malignant melanoma con- 
fined to one limb were treated by isolated perfusion with 1- 
phenylalanine-dihydrochloride (melphalan) and regional 
lymphadenectomy between 1959 and 1979. Five patients 
were perfused twice. 

This treatment did not modify the results of appropriate 
local excision in early melanoma. Twenty-one patients 
with stage I disease have had 76 per cent 5-year survival. 

Forty-eight per cent of 29 patients with extensive local 
recurrent tumour showed marked tumour regression. 
Nine of these had subsequent local recurrence with a mean 
remission of 7 months. Survival in those who responded 

was 2 years longer than in those who did not. In 6 patients 
with slight local recurrence, and 19 patients with regional 
node metastases, response could not be assessed directly. 
Their 5-year survival was 52 per cent. 

There have been no deaths as a result of the procedure 
and no amputations. Mean postoperative hospital stay 
was 25 days. We conclude that this technique has a useful 
place in the palliation of extensive local recurrent 
melanoma. 


ISOLATED limb perfusion with melphalan as a treatment 
for malignant melanoma was first described in 1958 (1). 
The advantage of this method is that a tumour confined 
to one limb can be exposed to a high concentration of 
cytotoxic agent without the serious side effects that a 
similar concentration would cause in the systemic 
circulation. Experience over the years has not shown 
any conclusive benefit in the treatment of early disease 
and consequently its overall use has declined. This study 
draws attention to a particular group of patients with 
advanced disease in whom the technique has proved 
successful, at a time when the number of patients in the 
United Kingdom with malignant melanoma is rising (2). 


Patients and methods 

A retrospective study was carried out on patients who were 
treated by isolated limb perfusion with melphalan and regional 
lymphadenectomy between 1959 and 1979 at St Mary's 
Hospital, London. There were 70 patients, 54 women and 16 
men, mean age 46 (range 17-69). The lower limb was involved 
in 60 patients and the upper limb in 10. All patients had 
invasive malignant melanoma, there were no superficial mela- 
nomas and the histology was checked by pathologists in two 
separate“ centres. The slides from patients with primary 
melanoma have been reviewed and re-classified according to 
tumour thickness (3). Patients with either primary or recurrent 
melanoma were perfused, but only if they had no evidence of 
metastases outside the limb. They were screened for metastases 
by clinical examination, chest and skeletal radiography and, 
since it has been available, bone and liver scintigraphy. The 
patents have been divided into three groups according to the 
extent of their disease. Five patients were perfused twice and 
appear in two groups. On the second occasion no further lymph 
node dissection was performed. 


Group 1 l 
Twenty-one patients had a primary tumour excised with a 5-cm 
margin of skin, the defect being covered with a split skin graft. 


This was followed, when healing was complete, by prophylactic 
perfusion and block dissection. Histology of the nodes showed 
no micrometastases, 


Group 2 

Eleven patients had a wide excision of their primary lesion, 
followed shortly after by perfusion and block dissection. They 
differed from patients in group | in that histological exami- 
nation of the regional nodes showed metastases. Fourteen 
patients had limited recurrent disease and excision was per- 
formed at the time of perfusion. Histology of the lymph nodes 
showed metastases in 8 of these patients. There was a 
possibility in this group that all recurrent tumour had been 
completely excised and therefore no direct assessment of the 
response of the tumour was possible. 


Group 3 : 

This group comprised 29 patients with extensive cutaneous 
recurrence in whom excision of the deposits would have been a 
major procedure and was thus not attempted. A positive 
response was recorded if the deposits decreased in size by 50 per 
cent or more. No response was recorded if the tumour became 
inflamed or if a dubious change in size occurred. Relapse was 
determined by either a new deposit appearing or a residual one 
enlarging. 


Technique of perfusion 

Lower limb. Under general anaesthesia a curved incision was 
made over the lateral extremity of the area of block dissection. 
Reflecting a thick medial fap of deep fascia, fat and lymphatic 
tissue, the common femoral artery and vein were exposed and 
Silastic cannulas introduced. A sterile rubber tourniquet was 
then arranged, supported by a Steinmann pin in the iiac crest, 
to occlude the circulation proximal to the cannulas. The 
isolated limb was perfused using a rotary pump and disposable 
bubble oxygenator, primed with blood at 37 °C and a radio- 
active tracer. Melphalan (1-phenylalanine dihydrochloride) to 
a total dose of 1-5 mg/kg body weight was added in three 
divided doses to the venous line at 0 min, 20 min and 40 min. 
The perfusion was continued for 60 min and checked for 
leakage by measuring the radioactive tracer which escaped into 
the systemic circulation. The perfusate was changed for 
Hartmann's solution after 60 min and perfusion continued for 
a further 10 min, after which the cannulas and tourniquet were 
removed and the vessels closed. Regional lymphadenectomy 
was then performed, vacuum drains inserted and the wound 
closed. 


Upper limb: Collaterals deep to the scapula cannot be effec- 
tively occluded and isolated perfusion of the axilla, with the 
regional nodes, is therefore not practicable. The tourniquet was 
placed as high as possible on the arm and the brachial vessels 
cannulated where they lie between the biceps and the long head 
of triceps. Concentrations of melphalan and perfusion times 
were similar to those used in the lower limb. Axillary node 
block dissection was performed immediately afterwards, 
through a separate incision. 


Results l 
Assessment of tumour thickness in patients in prophy- 
lactic group | showed that no tumour was less than 
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Fig. 1. A group 3 patient (a) before perfusion and (b) 3 weeks after perfusion. 


0-76 mm thick, 7 were between 0-76 and 1:5 mm, 9 were 
more than 3 mm and 5 could not be classified because 
the slides were missing. 

Nine (43 per cent) of the 21 patients in group | have 
died of melanoma, after a mean time of 63 months 
(range 7-16 years). Seven patients have been lost to 
follow-up but are known to have survived an average of 
47 months (range 6 months to 6 years). Crude 5-year 
survival was 76 per cent. Eight of the patients who died 
with melanoma developed skin metastases on the limb 
at a mean time of 50 months (range 11 months to 9 
years) after perfusion. 

Twelve of the 25 patients in group 2 died of malignant 
melanoma after an average period of 22 months (range 4 
months to 5 years). Eight are alive at a mean of 8:3 years 
(range 1 —6 years). Four had no recurrence when lost to 
follow-up, all at 5 years. One died of myocardial 
infarction 5 years after perfusion with no evidence of 
melanoma. Of this total, only 7 had further metastases in 
the skin of the perfused limb, after a mean time lapse of 
17 months (3-39 months). Crude 5-year survival was 52 
per cent. 

Fourteen (48 per cent) of the 29 patients in group 3 
with extensive local recurrence showed marked tumour 
regression (Fig. 1). Ten have since died after an average 
period of 36 months (range 3 months to 9 years). Seven 
patients with involved nodes had a survival time similar 
to those with normal nodes. Nine patients relapsed 
locally after a mean of 67 months (range 3-12 months). 
Two patients are alive with no sign of melanoma, one at 
4 years and another at 6 months. One patient died after 4 
years of carcinoma of the oesophagus with no evidence 
of recurrent melanoma. One patient had no signs of 
melanoma at 6 months when lost to follow-up. 

Of the 15 patients in group 3 who failed to respond, | 
is still alive at 8 years with widespread disease. The 
remainder died after a mean time of 9 months (range 
2—30 months). 

The complications of the procedure are recorded in 
Table I. The average duration of hospital admission 
following block dissection and perfusion was 25 days. 
Those in group 3 who failed to respond stayed longer for 
other forms of treatment, and if they are excluded the 
average duration was 20 days (range 9—47 days). 


Table I: COMPLICATIONS 


Major Deaths 

Loss of limb 

Reoperation for arterial thrombectomy 
Deep vein thrombosis 

Postoperative pain 

Wound dehiscence 

Lymphoedema 


— V ASS 


Minor 
see text 


The mean leak of melphalan from the isolated limb 
into the systemic circulation was estimated at 17 per 
cent in those who responded to the treatment and 28 per 
cent in those who did not. 


Discussion 

The survival of our patients who had prophylactic 
perfusion is very similar to that of comparable groups of 
patients treated by wide local excision alone (4). 
Perfusion did not abolish local recurrence, which was 
observed in all but one of the patients in this group who 
died. Although it is possible that the tumour-free 
interval was prolonged, as has been claimed in a 
previous study (5), we feel that the benefit to patients of 
prophylactic perfusion is equivocal. 

For the treatment of stage II disease, the 52 per cent 5- 
year survival in our patients seems better than the | 5 per 
cent (6) and 28 per cent (7) reported in series of similar 
patients who were not perfused. However, the small 
numbers involved and the heterogeneity of group 2 
preclude a definite conclusion. 

Of the 29 patients in whom objective response could 
be measured, 49 per cent showed definite regression of 
tumour. This was permanent in 30 per cent and was 
effective for an average of 7 months in those who 
relapsed. Survival was increased from 9 to 36 months in 
those patients who responded to perfusion. It is clear 
that perfusion may be a highly effective treatment in 
patients with extensive, locally recurrent melanoma. 
The results in this group are comparable with those in 
similar series from the United States (8). It is these 
patients who should be referred for perfusion as an 
alternative palliative treatment to integumentectomy or 
amputation. The number of patients who undergo 
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remission of local symptoms only to die shortly after- 
wards of distant metastases is being reduced by increas- 
ingly accurate screening techniques, especially EEG and 
scintigraphy. 

The only major long term complication in our series 
was in a patient who suffered chronic severe pain in her 
arm, which required analgesics for 4 years until her 
death. Other major complications were all immediate 
and were corrected satisfactorily with little extra time 
in hospital. Healing of the wound is adversely affected 
by cytotoxic perfusion and inflammation of the wound 
edge and lymph discharge are common. This is reflected 
in the length of time spent in hospital following the 
procedure. Our present technique of starting the pro- 
cedure with a thick medial flap and dissecting the skin 
flaps off the lymph node block after the perfusion 
appears to reduce the incidence of wound dehiscence. If 
the definitive flaps are raised initially they are at risk of 
both desiccation and possible direct contact with per- 
fusate containing melphalan. Currently the patients 
who respond to perfusion and block dissection can 
expect to spend an average of 20 days in hospital 
following the procedure. Mild lymphoedema may oc- 
cur following block dissection, but is easily controlled 
with properly graduated elastic support. 

We conclude from this small series that isolated limb 
perfusion with melphalan has a valuable place in the 
treatment of extensive local recurrent disease confined 
to one limb, with the prospect of improved results in the 
future. 
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Peritoneovenous shunting for ascites in cancer patients 


J.OOSTERLEE* 


SUMMARY 

Twenty patients with malignant ascites were treated by 
insertion of a peritoneovenous shunt. Twelve had a 
LeVeen shunt, 7 a Denver shunt and | patient had a 
LeVeen shunt subsequently replaced by a Denver shunt. 
Overall survival was poor, which reflects the advanced 
stage of the patients’ disease. Function of the Denver 
shunt seemed to be better than that of the LeVeen shunt. 
None of the 8 Denver shunts inserted was a complete 
failure, while 4 out of 13 LeVeen shunts were of no benefit. 
With a satisfactorily functioning shunt, good palliation 
was always achieved. A Denver shunt has become our first 
choice. 


ASCITES is à common complication in patients with 
advanced malignant disease. It is usually very disabling 
and this justifies active treatment. 

Broadly, two types of malignant peritoneal effusion 
can be distinguished. The first, and probably more 
frequent, is associated with tumour implants at the 
peritoneal surface. The accumulation of ascitic fluid is 
believed to be caused partly by increased production by 
the altered peritoneum and partly by decreased drainage 
resulting from obstruction of the diaphragmatic lym- 
phatics (1, 2). This type of ascitic effusion invariably 
contains tumour cells, exfoliated from the serosal 
implants. The second type of malignant ascites is caused 
by obstruction of large veins or lymphatic trunks, giving 
rise to splanchnic venous congestion or lymphatic 
congestion and back leakage. The effusion is usually 
acellular. Combinations of both types may occur. The 
possibility that ascites in cancer patients may sometimes 
be caused by benign lesions such as cirrhosis of the liver, 
congestive heart failure or radiation fibrosis (3) should 
be remembered. 

The usual non-operative treatment for malignant 
ascites consists of administration of cytotoxic drugs. 
Intraperitoneal application of either cytotoxic drugs or 
radioactive compound may have some effect on the first 
type of ascites, but can hardly be expected to be 
successful in ascites of the second type, other than by 
systemic action. Systemic cytotoxic therapy is rarely 
successful in relieving ascites. Diuretic therapy may 

-occasionally be useful in ascites of the second type, but ts 
of little value in the first. Abdominal irradiation, 
including the diaphragm, has been used with some 
success in patients with ovarian carcinoma in whom the 
ascites is virtually always of the first type (4). 

The basic disturbance in all types.of ascitic effusion is 
an imbalance between production and drainage. 
Therefore it seems logical that promotion of drainage 
will be effective whatever the specific cause of the ascites. 
Peritoneovenous shunting has proved to be an excellent 
method of draining the ascitic fluid directly into the 
venous system. The method was first described by Smith 
(5, 6) in 1962 but owes its present popularity to LeVeen, 
who developed an ingenious valve system (7, 8). In the 
United States peritoneovenous shunts have an es- 
tablished role in the treatment of intractable cirrhotic 
ascites, but their use in malignant cases has not been 
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Fig. 1. The Denver peritoneovenous shunt. 


extensively documented. Pollock (9) used a Holter type 
shunt in 9 cases of what was called ‘resistant’ malignant 
ascites, with satisfactory results. LeVeen reported 18 
cases, but details were not given (8). 

Recently, another type of peritoneovenous shunt, the 
Denver-PV shuntt, has been introduced (10). Unlike the 
LeVeen shunt, the Denver shunt’s valve mechanism is 
placed inside a compressible chamber, which is situated 
overlying the lower ribs. The obvious advantage is that 
the system can be flushed by manipulating the chamber. 
In addition, when the pressure gradient is insufficient to 
maintain constant flow through the shunt, passage of 
effusion can be induced by pumping the shunt manually 
(Fig. 1). 


Materials and methods 

In recent years at the Rotterdamsch Radio-Therapeutiseh 
Instituut and the Zuiderzickenhuis we have used both the 
LeVeen shunt and the Denver shunt in the treatment of 
malignant ascites. 


Operative technique 

Our technique for placement of the peritoncovenous shunt 
does not vary much from that described by LeVeen and 
Wapnick (11) and by Reinhardt and Stanley (12) for the 
LeVeen shunt, and by Lund and Newkirk (10) for the Denver 
shunt. General anaesthesia, if not absolutely contraindicated, 
is preferred. We use the peritoneo-jugular route exclusively 
because of the risk of ileofemoral thrombosis if the saphenous 
vein is used. We begin with the supraclavicular rather than with 
the abdominal incision. A suitable vein, either the external 
jugular or the internal jugular, is exposed and prepared for 
insertion of the shunt. Then the abdominal incision is made 
and subsequently the shunt is tunnelled over the chest wall from 
the abdominal to the supraclavicular incision (Figs. | and 2} 
Fora Denver shunt, the pump body is carefully placed in its fina! 
position and fixed to an underlying rib with two non- 
absorbable sutures. Only then is the afferent tube inserted into 
the peritoneal cavity and a purse-string suture tied around it. 
This sequence of steps in the operation limits the leakage of 
ascitic fluid alongside the tube as this is not always adequately 
controlled by the purse-string suture in the peritoneum and 
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Fig. 2. The Denver shunt in its final position, with the shunt 
body overlying the lower ribs. 


transversalis fascia. Too much leakage makes the operation 
untidy and carries an increased risk of infection. A further 
point that needs attention is that the shunt should be taken 
obliquely through the abdominal wall into the peritoneal cavity 
(Fig. 3). This prevents leakage of ascitic fluid through the 
abdominal! wound. 

Before inserting the efferent tube into the vein, the system 
should be cleared of all air bubbles. Sometimes, particularly in 
patients with tense ascites or with a tendency to congestive 
heart failure, it may be advisable to drain the majority of the 
ascitic fluid prior to establishing the peritoneovenous shunt. 
This can most easily be done with a large syringe connected to 
the venous end of the shunt. 


Postoperative management 

A dose of frusemide, 40—80 mg i.v., is given immediately after 
operation. Further doses and sometimes digoxin are given 
when indicated by incipient heart failure. The Denver shunt is 
initially pumped only once or twice a day, merely to confirm its 
patency. As soon as the postoperative oedema has disappeared, 
the shunt can be pumped as often and as long as necessary. 
Usually, however, the spontaneous flow through the shunt is 
adequate to control the ascites. Nevertheless, the shunt should 
be flushed at least once every day in order to prevent debris and 
fibrin clots from accumulating inside it. Careful monitoring of 
serum and urinary electrolytes during the first few postopera- 
tive days is indicated. It is also expedient to perform postopera- 
tive coagulation studies, as fatal disseminated intravascular 
coagulation has been described following peritoneovenous 
shunting (13). 


Results 

From | May 1977 to | April 1979, 2] peritoneovenous 
shunts were inserted in 20 patients with malignant 
ascites. Twelve patients had a LeVeen shunt and 7 a 
Denver shunt. One patient first had a LeVeen shunt and 
subsequently, when that occluded, a Denver shunt was 
inserted. Details of patients are given in Tables I and 11. 
Non-operative treatment had been attempted in most of 
these patients. Nineteen of the 20 patients had advanced 
malignant disease. The only exception was Case 3, who, 
5 years following curative treatment for a carcinoma of 
the uterine cervix, exhibited no signs of residual tumour. 
The chylous nature of her effusion suggested radiation- 
induced ascites. She is the only surviving patient, now 
almost 2 years following insertion of a LeVeen shunt. 
She has no clinical ascites and remains well. 


Fig. 3. The abdominal incision. The peritoneal part of the 
shunt, after insertion into the peritoneal cavity, is taken 
through the layers of the abdominal wall. 


Table I: PATIENTS TREATED WITH A LEVEEN 
PERITONEOVENOUS SHUNT 





Age Shunt 
Case (yr) Diagnosis function Survival 
l 41 Hepatoma Good 14 wk 
2 67 Ca. gallbladder Good 4 wk 
3 74 Ca. uterine Good Alive 
cervix (21 
mth) 
4 51 Ovarian ca. Occluded after 7 wk 
5 wk 
5 34 Seminoma Never worked 3 wk 
6 43 Myelofibrosis Never worked | yr 
$ 64 Ca. pancreas Good 2 wk 
8 54 Ca. bronchus Never worked 2 wk 
9 59 Ovarian ca. Good 7 wk 
10 80 Ca. pancreas Occluded after 4 wk 
3 wk 
B 75 Renal ca. Never worked ll d 
12 56 Ca. pancreas Occluded after " 
4 wk 
13 4] Ca. breast Occluded after 4 wk 





*See Table II, Case 14. 


| wk 


Table Il: PATIENTS TREATED WITH A DENVER 
PERITONEOVENOUS SHUNT 











Age Shunt 

Case (yr) Diagnosis function Survival 

14* 56 Ca. pancreas Good during 8 mth 
7 mth 

15 49 Ovarian ca. Good during 14 wk 
9 wk 

16 46 Ovarian ca. Good 10 wk 

17 75 Ovarian ca. Good 2 wk 

18 60 Ca. oesophagus Good during 4 wk 
3 wk 

19 61 Adenoca. of Good during 16 wk 

unknown origin 14 wk 
20 48 Ovarian ca. Good 16 wk 
21 56 Ca. breast Good 10 wk 
* Case 12 in Table I. 
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Cancer of the Head and Neck — 
The annual mortality in England and Wales is over 2500! 


Current opinion suggests that a combination of chemotherapy with either 
surgery or radiotherapy offers most promise for advance.' 


"The major advances in chemotherapy over the past year 
have centred around the further definition of the value 
of cisplatin in head and neck squamous cancer. . . 7” 


Neoplatin* (cisplatin) has achieved significant tumour regression 
in head and neck tumours, both 1 as a single agent and 
in combination with other drugs.“ 


Further information about Neoplatin (cispl atin) in cancer is available from 


Mead iiem Division of Bristol-Myers Co. Ltd., 
station Road, Langley, Slough, Berks. SL3 6EB. Tel: (0753) 44266. 
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England and Wales 1976. London: HMSO, 1978. (Series DHI No 41 
2. Taylor SG,IV. Head and neck cancer. In: Pineda HM, ed. Cancer 
chemotherapy 1979, Amsterdam: Excerpta Medica, 1979: 237.256. 
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Fig. 4. The afferent part of the shunt is inserted into the 
pleural cavity and fixed with a purse-string suture. 


All the other patients died, the interval between 
insertion of the shunt and death varying from 11 days to 
almost one year. A direct relationship between the 
insertion of the shunt and death was apparent in only 
one patient (Case 17). She had massive pulmonary 
tumour embolism and died in respiratory failure (14). 


Function of the shunts 

LeVeen shunts: Of the 13 patients who had a LeVeen 
shunt, 5 had good function throughout their remaining 
life without obvious accumulation of peritoneal fluid. 
No further paracenteses were necessary. In 4 the shunt 
functioned well for varying periods of time, but sub- 
sequently became occluded and ascites reaccumulated. 
Three of these patients died shortly thereafter, the 
fourth (Case 12, 14) having a second shunt inserted. The 
remaining 4 patients with a LeVeen shunt did not 
benefit. Three died within a short time; the fourth lived 
for almost a year with ascites still present. 

Denver shunts: Eight Denver shunts were inserted. In 4 
patients the shunt functioned well throughout their 
remaining life. In the other 4 the shunt ultimately 
became occluded after having functioned well for a 
relatively long period of time. With the exception of 
Case 17, who died of massive tumour embolism, all 
patients derived considerable benefit from the 
procedure. 


The Denver shunt as a pleurovenous shunt 

On one occasion (Case 20) a Denver shunt was inserted 
as a pleurovenous shunt. In addition to her ascites, this 
patient had bilateral pleural effusions which were not 
efficiently controlled by conservative means. She was 
dyspnoeic and required aspiration of, particularly, the 
left pleural effusion every other day. Therefore a second 
Denver shunt was implanted between the left pleural 
cavity and the left internal jugular vein. The efferent 
tube was inserted through the seventh intercostal space 
laterally and was fixed with a purse-string suture in the 
parietal pleura (Fig. 4). The efferent tube was tunnelled 
in the usual way and the shunt body was situated 
laterally over the fifth and sixth ribs (Fig. 5). A few days 
after operation regular pumping of the shunt was 
commenced and therafter no further aspirations were 


Peritoneovenous shunting for ascites 





Fig. 5. The pleurovenous shunt in sifu with the shunt bod) 
positioned comfortably overlying the ribs. 


necessary. She died 6 weeks after insertion of the 
pleurovenous shunt due to her deteriorating general 
state, but both shunts had remained patent. 


Discussion 

There has been considerable reluctance to use these 
shunts in patients with malignant disease, particularly 
because of their inherent risk of disseminating tumour 
cells. As one of our cases demonstrates (Case 17), this is 
a real danger which can be fatal. Nevertheless, the shunt 
did not adversely affect survival in any of the other 
patients. Our experience has been that when a shunt 
functions well, excellent palliation is achieved; the 
patients experience a greatly improved sense of well- 
being and most can go home. We regard this as the 
major justification for continued use of the peri- 
toneovenous shunt in malignant ascites even though 
survival may be short. 

Currently we consider malignant ascites that gives 
rise to severe symptoms and necessitates repeated 
paracentesis as a primary indication for insertion of a 
peritoneovenous shunt. As intra-cavitary therapy may 
create an obliterative serosal reaction which is liable to 
interfere with subsequent shunting, no initial non- 
operative treatment of that kind is attempted. Because 
in terms of shunt function the Denver shunt seems to be 
marginally better, this now has become our first choice. 
For pleurovenous shunting indications probably will be 
quite limited, because conservative treatment of malig- 
nant pleural effusions is usually successful. However, 
the feasibility of the method has been demonstrated and 
further attempts seem to be justified. 
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The British Journal of Surgery Society: an explanation of its organization 


Regular readers of the journal may have noticed 
occasional announcements which refer to the British 
Journal of Surgery Society Ltd. It is probably not clear 
what this Society is and why it exists. This, therefore, is 
an attempt to explain. 

There are two companies involved in the production 
of the journal. One is the British Journal of Surgery 
Society Ltd and the other is John Wright & Sons Ltd. 
Each has its entirely separate and independent existence 
but they work together to produce the journal within the 
terms of a formal agreement. The interface between the 
two companies is an Editorial Committee, composed of 
representatives from John Wright & Sons Ltd and those 
surgeons marked with an asterisk on the list at the front 
of each issue of the journal. The Editorial Committee 
meets three to four times each year to discuss the 
journal, its content, editorial policy, costings and so on. 
John Wright & Sons Ltd has an office in central London 
(21 Panton Street, London SWIY 4DR) where the 
journal’s editorial staff and work are based. 

Now, to explain the Society. This was established as a 
company under the Companies Acts in 1976 and there is 
a ‘Memorandum and Articles of Association’ which 
defines its objectives and the essential legal framework 
of the company. There were two main reasons for its 
formation: one was to establish a firm basis for its 
relationships with Wrights, the other was to limit 
personal liability. 

The Society is like a business company in many 
respects, except that there are no shares and no 
director’s fees. There is a Council of up to fifteen 
members which is equivalent to a board of directors and 
there are Members who are equivalent to shareholders 
(up to 40 including the Council members). An annual 
general meeting of the Society gives an opportunity for 


the members to express their opinion on the Society's 
work and to elect new members of the Council. In order 
to sustain close connections with British surgery, there 
are always three members of the Council who are 
nominated by three principal surgical organizations: the 
Association of Surgeons, the Royal College of Surgeons 
and the Surgical Research Society of Great Britain and 
Ireland. 

The day-to-day work of the Society is conducted by 
the Council and to a large extent this depends upon the 
Society's share in the profits of the journal. The Council 
determines how much of the income is needed for 
running costs, how much should be invested against a 
rainy day and how much can be allocated to meet our 
objectives defined in the Memorandum and Articles of 
Association. It is in this latter way that the Society has in 
recent years been able to make awards for travelling 
fellowships to and from this country, and for other 
purposes connected with surgical practice, publication 
and education. Announcements concerning these 
awards appear in the journal from time to time. 

By convention, all the members of the Council 
represent the Society on the Editorial Committee and, in 
practice, the Society chooses the Chairman, the Editor 
and the two Associate Editors. It is these last three who 
do most of the editorial work, receiving papers for 
publication and books for review. They seek the advice 
of appropriate colleagues, particularly members of the 
Editorial Board listed monthly in the journal. The 
Editorial Board members are chosen by the Society to 
conform with a very roughly agreed composition, 
designed to give a reasonable spread of special interests 
and geographical representation. The composition of 
the Board also reflects the journal's determination to 
maintain and enhance its international reputation. 


Br. J. Surg. Vol. 67 (1980) 667—668 Printed in Great Britain 


Reliability of axillary lymph node scintiphotography in 
suspected carcinoma of the breast 
B. CHRISTENSEN, M. BLICHERT-TOFT, O. J. SIEMSSEN AND S. L. NIELSEN" 


SUMMARY 

The ability of axillary lymph nodes to take up ??Tc"- 
labelled antimony sulphide colloid in suspected carcinoma 
of the breast was investigated in 111 consecutive patients. 
Eight out of 17 patients with histologically confirmed 
carcinoma of the breast had a low colloid uptake on the 


affected side, i.e. a positive scintiphoto. Eighty-two out of 


94 patients with benign breast disease had an equal colloid 
uptake on the two sides or increased uptake on the 
symptomatic side, i.e. a negative scintiphoto. The reli- 
ability of the test is low and the test can neither be 
recommended for screening to select patients for further 
investigations nor as a routine examination. 


STUDIES in vivo and in vitro have demonstrated de- 
pressed function of macrophages in regional lymph 
nodes draining tumour-bearing areas (1-3). Ongoing 
studies suggest that the uptake of subcutaneously 
injected °’Tc™-labelled antimony sulphide colloid 
Tc™-ASC) by regional lymph nodes expresses dir- 
ectly the function of medullary macrophages and that 
depressed uptake is caused by inhibition of phagocytic 
activity of lymph node macrophages (2-4). 

Axillary scintiphotography after the subcutaneous 
injection of ??Tc"-ASC around each areolar area has 
shown promising results in differentiation of benign and 
malignant breast disease (3). Thirteen out of 14 patients 
with carcinoma of the breast had depressed ??Tc™-ASC 
uptake by the regional lymph nodes draining the 
carcinoma, while 29 out of 32 patients with benign 
breast disease showed no evidence of depression of 
macrophages in regional lymph nodes. 

Our results in 111 women investigated with axillary 
lymph node scintigraphy are presented. 


in 
(* 


Patients and methods 

Patients 

One hundred and eleven consecutive patients with breast 
complaints, aged 18—79 years (mean 47 years), were referred to 
Herlev Hospital, Surgical Department D, in the period October 
1978 to May 1979. All patients gave informed consent for the 
study. 


Methods 

All patients underwent clinical and mammographic exami- 
nation followed by axillary lymph node scintigraphy. If a 
palpable tumour was present or there were suspicious findings 
at mammiography, a biopsy was performed. Scintigraphic 
examinations were done before biopsies. 


Procedure 
One hundred microCuries of ?’Tc™-ASC in a volume of 1-0 or 
0-5 ml of isotonic saline were injected subcutaneously at the 
areolar border in the lower lateral quadrant of each breast. 
Three hours later scintiphotos were taken, the picture including 
the site of injection and the axillary lymph nodes on that side 
(Pho-gamma IV, Searle, 140 KeV high resolution parallel-hole 
collimator). 

In a randomized trial the effect of modified injection 
technique (infiltration versus application as a single depot) and 
injection volume (1-0 versus 0:5 ml) was studied in 18 patients 





Fig. 1. Positive result. Axillary scintiphoto of a 50-year-old 
patient with carcinoma of the left breast. IS, Injection site: 
PDN, primary draining lymph nodes. Note depressed 
uptake in PDN on the left side. 





Fig. 2. Negative result. Axillary scintiphoto of a 25-year-old 
patient with fibrocystic disease of the left breast. 
(Abbreviations as Fig. 1.) Note equal uptake in PDN 

on both sides. 


who had benign breast disease. After injection scintiphoto 
graphy was done, and the count rates determined over the 
injection site and over the axillary lymph nodes. The procedure 
was repeated at 3 h. No difference in disappearance rate at thc 
injection site or in uptake rate in the axillary lymph nodes was 
found whether the isotope was infiltrated or applied as a single 
depot injection (Wilcoxon ranked sign test for paired obsery 
ations and Mann-Whitney U test for unpaired observations 
P <0-05). Therefore, 100 uCi ?’Tc™-ASC in 0:5 ml of isotonic 
saline were injected as a single depot for the remaining studies 
In order to assess the precision of the method we examined 1* 
patients twice within a period of 2 weeks. No biopsies were 
performed between the two examinations. The scintiphotos 
were all read blindly, ignorant of the clinical and mam- 
mographic findings and without any knowledge of the symp- 
tomatic side. Following the protocol of Agwunobi and Boak 
(3), the result was declared positive if the primary draining 
axillary lymph nodes on the side of the symptomatic breast had 
a lower uptake than that of the corresponding contralateral! 
lymph nodes (Fig. 1), and negative if there was an equal uptake 
on the two sides or increased uptake on the side of thc 
symptomatic breast (Fig. 2). 


Results 

Seventeen patients had histologically confirmed car- 
cinoma of the breast. Ninety-four patients had benign 
breast disease, usually fibrocystic disease. 





* Department of Clinical Physiology and Surgical Department 
D, Herlev Hospital, 2730 Herlev, University of Copenhagen 
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Table l: RESULTS OF AXILLARY LYMPH NODE 
SCINTIPHOTOGRAPHY IN 111 CONSECUTIVE 
PATIENTS WITH BREAST COMPLAINTS 


Patients with Patients with 


confirmed benign 
Scintiphoto carcinoma disease Total 
Positive 8 12 20 
Negative 9 82 9] 
Total 17 94 tl 
Precision 


In 15 patients with repeated scintiphotography the 
results were the same in 9 patients and showed a change 
in 6 patients, 4 from negative to positive and 2 from 
positive to negative. 


Accuracy 

Table [ shows that 8 out of 17 patients with confirmed 
malignancy had positive scintiphotos and 9 patients had 
negative scintiphotos. Eighty-two out of 94 patients 
with benign breast disease had negative scintiphotos, 
while in 12 patients the scintiphotos were positive. The 
predictive value of a positive test (number of true 
positive scintiphotos divided by the total number of 
positive scintiphotos) is 40 per cent (19-64 per cent) and 
the predictive value of a negative scintiphoto (number of 
true negatives divided by the total number of negatives) 
is 90 per cent (82-95 per cent) (95 per cent confidence 
limits). 

The difference between ??Tc™-ASC image of axillary 
lymph nodes in patients with malignant and in patients 
with benign disease is significant (z test, P « 0-05). 

Five out of 8 patients with carcinoma of the breast 
and positive scintiphotos had metastases in axillary 
lymph nodes, while no metastases were found in 3 
patients. Three out of 8 patients with carcinoma of the 
breast and negative scintiphotos had metastases in 
axillary lymph nodes, while 5 patients had no meta- 
stases. The ninth patient with negative scintiphotos was 
not treated surgically. The ??Tc™-ASC image of axillary 
lymph nodes is thus independent of whether or not 
metastases in axillary lymph nodes are found (Fisher's 
exact test, P x: 0-05). 


Discussion 

The rather low predictive values found in this study 
indicate that the test can neither be used as a routine test 
nor as a screening test to select patients for further 
investigations, the latter requiring a much higher pre- 
dictive value of a negative scintiphoto. The predictive 
values of positive and negative results in the study 


performed by Agwunobi and Boak (3) were 81 per cent 
(54-95 per cent) and 100 per cent (83—100 per cent) 
respectively. The difference between their results and 
ours may be explained by the difference in prevalence of 
carcinoma of the breast in the two studies (present series 
17 of 111, Agwunobi 14 of 46) (5, 6). Taking into 
account the binomial confidence limits of the predictive 
values the difference can also be explained by random 
variation. 

The precision of the test is low. Only in 9 out of 15 
patients with repeated scintigraphic examination was 
the result the same. No biopsies were taken between the 
two examinations. Agwunobi and Boak (3) found that 
biopsies for cancer may change the scintigraphic result 
from positive to negative. However, the low precision of 
the test, as shown by our study, could be an explanation. 
On the other hand, the significant difference in ??Tc™- 
ASC image of axillary lymph nodes in patients with 
carcinoma of the breast and in patients without 
carcinoma seems to suggest an as yet unknown 
tumour-host interrelationship (4), which does not 
depend on the presence of metastases in the lymph 
nodes, since we were unable to show any difference in 
uptake in patients with metastases and in patients 
without. 

Axillary lymph node scintigraphy is of no value as 
part of a reutine examination programme. The patient 
with multiple breast lumps presents a problem; 
Agwunobi and Boak (3) suggest that multiple biopsies 
may be avoided in case of a negative scintiphoto. This 
strategy is ansound as it would lead toa 10 percent error 
according to our results. 
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The presentation and progress of macroscopic breast cysts 


B. M. JONES AND J. W. BRADBEER* 


SUMMARY 

A total of 322 cases of macroscopic breast cysts preseni- 
ing at a district general hospital has been studied with a 
minimum follow-up period of 5 years. In almost half the 
patients (44-18 per cent) a further cyst occurred following 
aspiration, and in two-thirds of these, more than one 
subsequent cyst developed. There was a 50-year age span 
from the youngest to the oldest patient at presentation; 
however, the majority of cysts (61-80 per cent) occurred in 
the perimenopausal age group (40—50 years). The sub- 
sequent incidence of carcinoma was more than twice that 
which would be expected in the population at large, but no 
case of carcinoma that was not suspected clinically was 
revealed by cytology. 


MucH has been written about the management of 
macroscopic breast cysts, particularly with regard to the 
advisability of aspiration (1—6) and more recently the 
merits of cytological study of the cyst fluid (7, 8). 
However, since Patey and Nurick's study (9) little has 
been published concerning the mode of presentation, 
history and subsequent progress of this common con- 
dition. Carcinoma and cysts commonly arise in a similar 
age group and, therefore, the presence of a firm solitary 
palpable lump causes alarm and concern, both to the 
patient and the family doctor. 

Cysts may be single or multiple, but the most frequent 
presentation is a single, well-defined mass in one breast. 
The lump is rarely tender, seldom fluctuant and al- 
though moderately firm to touch, it may be surprisingly 
hard and be mistaken for a neoplasm by the in- 
experienced clinician (10). The length of history is 
variable, but it is usually short. 

If a simple cyst is suspected from the history and 
physical findings, most would accept aspiration with a 
syringe and needle as being the next stage in confirming 
the diagnosis (6, 9). Greenish-brown fluid is usually 
obtained, although the colour may range from very pale 
to almost black. The cyst wall may be thicker and 
tougher than would be expected and, on occasion, some 
pressure is needed to puncture it. 

If the fluid is bloodstained, if there is a residual lump 
after aspiration, if the cyst rapidly refills on more than 
one occasion, or no fluid is obtained, then, of course, the 
suspicion of an intracystic or co-existent neoplasm is 
aroused and excision biopsy should be carried out. In 
these circumstances mammography is sometimes a 
useful supplementary investigation. Subsequent cysts 
often occur after a variable interval, but providing this is 
not within 2 weeks on two occasions, it should not 
mitigate against further aspiration. The tendency to cyst 
formation, however, tends to die out after the 
menopause. 


Patients and methods 

A prospective study was undertaken of patients attending the 
breast clinic at the Mayday Hospital, Croydon, between 1969 
and 1974 with a diagnosis of breast cyst confirmed by 
aspiration. Those patients who required excision biopsy ac- 
cording to the criteria outlined above were excluded from the 
study. If a further cyst developed after an interval of more than 
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Fig. 1. Age of patients presenting with breast cysts. 


2 weeks it was re-aspirated, and all patients were asked to 
attend for follow-up at 6 weeks, 3 months, 6 months and yearly 
thereafter, unless there was an indication for them to be seen 
earlier. In all patients the aspirated fluid was sent for cyto- 
logical study. 

Data were obtained from each patient according to a 
standard questionnaire and the following details were re- 
corded: age at presentation; marital status; number of children: 
whether the children were breast fed for more than 6 weeks, 
menstrual status, i.e. whether menstruation was regular. had 
become irregular, or had ceased; history of having taken the 
contraceptive pill; whether there had been a nipple discharge: 
whether the lump was painful; whether the size of the lump was 
variable; duration of symptoms and their relationship, if any. 
to the menstrual cycle; simultaneous breast disease. On exami- 
nation, the site of the lump was noted and the volume of 
aspirate, together with the cytology results, was recorded, 
During follow-up any subsequent cyst development was noted 
with its site, together with the time interval between the 
occurrence of such cysts. Also, details of any other subsequent 
breast disease were recorded. The minimum follow-up period 
was 5 years. 


Results 
A total of 322 patients with a mean age of 44-13 years 
and a range of 13-73 years was studied. The majority 
presented during the perimenopausal vears, 199 (61-80 
per cent) being aged 40—50. The number of patients 
steadily increased towards the menopause, then sharply 
declined, only 5 presenting after the age of 55 (Fig. 1). 
Eleven were under 30 and, of these, 6 had post-lactation 
cysts. 

Two hundred and fifty patients (77-63 per cent) had 
borne children and, interestingly, 173 (69-20 per cent) of 
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those had breast fed for more than 6 weeks-—a higher 
figure than would be expected generally (11). 

Pain was experienced by less than one-third of the 
patents (91) and of those with symptoms, only 18-26 per 
cent noticed that they were related to the menstrual 
cycle. Variation in the size of the lump was reported by 

only 21 (6-52 per cent) and a nipple discharge by 7 (2-17 
per cent). 

Despite the perimenopausal age of most patients, 193 
(59-93 per cent) reported that their periods were still 
regular, while in 25-15 per cent they were irregular. 
Twenty-five women (7:76 per cent) were postmeno- 
pausal and 23 (7-14 per cent) had had a hysterectomy. 
Forty-eight patients (14-9 per cent) gave a history of 
having taken the contraceptive pill. 

The commonest site for the cyst was in the upper 
outer quadrant (Fig. 2), the left side being more 
common than the right in this series. The volume of fluid 
aspirated from thecyst varied from a minimum of 2 ml to 
a maximum of 70; however, in the majority it was in the 
range of 5-15 ml. In almost half of all cases (44-18 per 
cent) a further cyst developed, and in two-thirds of these 
(66:72 per cent), two or more further cysts occurred, 
either in the same or the opposite breast. The maximum 
number of cysts occurring in | patient was 9 over a 10- 
year period. The tendency to develop further cysts did 
not correlate with the volume of the original lump or the 
patient's age and in several cases this tendency died out 
after some months. 

Twenty-one patients (6-52 per cent) underwent oper- 
ation during the period of follow-up. In 5 cases (1-55 per 
cent) a mass persisted after aspiration of the cyst, and 
there were 3 patients (0-93 per cent) in whom the cyst 
rapidly refilled on more than one occasion following 
aspiration. In each instance the mass was subjected to 
excision biopsy and frozen-section examination, which 
revealed multi-cystic disease (fibro-adenosis). Thirteen 
patients developed a further lump during follow-up 
which was not thought to bea cyst. These were managed 
similarly and histology showed 6 to be due to fibro- 
adenosis. However, in the remaining 7 patients (2-17 per 
cent) the lump was a carcinoma arising in either the 
same, or the opposite breast to the original cyst. The 
average time interval between first presentation and 
development of the tumour was 5 years 9 months (Table 
I). The mean age of these patients was not significantly 
different from the remainder of the series. 

Cytological study of the fluid aspirated from each cyst 
did not reveal a carcinoma that had not been suspected 
by the clinical criteria previously mentioned. 

Nine patients were shown to have a carcinoma 
following attempted aspiration and these were, there- 
fore, excluded from the series. In 6 of these no fluid was 
obtained, and in the remaining 3 bloodstained fluid was 


Table I: PATIENTS DEVELOPING SUBSEQUENT 
CARCINOMA 


Age at 
presentation 


Tim 
interval 
(yr) 


Side of original Side of 
LLL 8E 0. ca. 
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Mean time interval 5 yr 9 mth. 
Mean age at presentation 46:14 yr. 


aspirated, cytology being positive in 2 cases. The ages of 
8 of these patients ranged from 37 to 53 years (mean 44 
years); however, one was aged 81. 


Discussion 

Carcinoma and cysts of the breast usually present in a 
similar age group with the same symptoms of a solitary 
lump; both are common diseases and to differentiate 
between them may be difficult. It has been taught that 
tenderness, pain or fluctuation in the size of the lump 
with the menstrual cycle was helpful in diagnosing a 
cyst. However, in this study these symptoms occurred in 
a minority of patients, fluctuation in size of the lump 
being particularly uncommon (6°52 per cent). It is 
interesting to note that those cysts (not included in this 
series) which were excised without aspiration, because 
of the suspicion of malignancy, had invariably been seen 
by a junior member of staff. 

The large number of patients who had breast fed for 
more than 6 weeks (69-20 per cent) was worthy of note, 
since a similar figure of 70 per cent was recorded in a 
series of 75 breast cysts from Melbourne (6) and this is a 
higher figure than would be expected in the general 
population. A representative national survey in 1975 
revealed that only 4 per cent of babies were fully breast 
fed at 6 weeks (11). 

The age of the patient is of great importance—under 
35 years a lump is unlikely to be a cyst, and over 55 years 
it is virtually never a cyst (only 5 patients in this group 
being in this age range). 

The relationship between cystic disease of the breast 
and carcinoma has been a controversial topic for many 
years (2). Many series of patients have been reported; 
however, confusion has arisen because of changing 
nomenclature. Mammary dysplasia has been preferred 
to cystic hyperplasia because cystic change is not 
invariable (12); however, Patey regards these conditions 
as separate and distinct entities (10), the first being a 
purely histological condition, but the second an objec- 
tive clinical condition, i.e. the development of macro- 
scopic cysts. In a review of the world literature (13), the 
incidence of carcinoma on follow-up of women with 
cystic breast disease ranged from 0 to 10-3 per cent; 
however, these patients had undergone excision of the 
lump and included those with microscopical and 
macroscopical cysts. It was concluded that macro- 
scopical cysts were relatively innocent, a view 
supported by others (2, 10, 14). Haagensen, however, 
reported that women with gross cystic disease developed 
carcinoma with four times the expected frequency, but 
that the site of the carcinoma had no relationship to the 
site of the cystic disease (15). 


The incidence of later development of a carcinoma in 
our series (2:17 per cent) was 2-48 times greater than 
would be expected in this region (0-87 per cent) con- 
sidering age and follow-up period (16). In 4 patients the 
carcinoma arose in the same breast as the original cyst, 
but in 3 it was in the opposite breast. 

If there are no particular signs of malignancy present, 
e.g. skin fixity, palpable lymph nodes etc., then the only 
reliable method for confirming the presence of a cyst is 
aspiration. This technique has been practised with 
varying frequency since the early twentieth century (1). 
More recently, other methods of investigation, such as 
mammography, thermography, ultrasound, transillu- 
mination and pneumocystography have been evaluated 
(17), and although mammography and pneumocysto- 
graphy were found to be useful in the difficult case, they 
were not usually necessary since if there was significant 
doubt as to the nature of the lump, it would be 
submitted to excision biopsy. Provided that the pre- 
cautions previously mentioned are adhered to, i.e. that 
an excision biopsy is carried out (possibly preceded by a 
mammogram) if (a) the fluid aspirated is bloodstained, 
(b) there is a residual lump after aspiration, (c) the cyst 
rapidly refills on more than one occasion and (d) no fluid 
is obtained, then the risk of a carcinoma having been 
missed by aspiration of cysts is negligible (3). Intracystic 
carcinoma is a rare tumour, totalling only 0-5 per cent of 
breast carcinomas seen at the Mayo clinic (18) and, 
when present, will usually give cause for suspicion. 
Carcinoma arising in a cyst wall is still less common-—4t 
usually occurs in younger women and their prognosis is 
good (19). Even if all lumps were submitted to excision 
biopsy, it would be no protection from missing a 
clinically undetectable tumour elsewhere in the breast. 
However, in view of the increased liability of these 
patients to develop a.carcinoma later, they should be 
carefully followed up. 

Cytology was not found to be a useful procedure in 
this group, since it did not reveal any case of malignancy 
which was not already suspected, and this agrees with 
the conclusions of other groups (7). However, a recent 
study in which immediate reporting of cytology in the 
breast clinic was carried out showed more helpful results 
(8). Repeated aspiration of subsequent cysts, provided 
they did not refill within 2 weeks on more than one 
occasion, was not associated with any danger of missed 
carcinoma, and in view of their great frequency (44-18 
per cent) it is to be recommended. 

In conclusion, it is important that clinicians are aware 
of this common condition. Cysts most commonly occur 
between the ages of 35 and 50. Aspiration is safe, even if 
the patient has had previous cysts, and routine cytology 
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is unhelpful without immediate reporting. This study 
suggests that patients with macroscopic breast cysts 
have an increased tendency to develop a carcinoma 
compared with the population at large; therefore they 
should be carefully followed up after aspiration. 
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Gastric pseudolymphoma 


J. R. ANDERSON, D. LEE, A. NAYSMITH AND A. BUSUTTIL* 


SUMMARY 

Six histologically proved cases of gastric pseudolym- 
phoma are described. This uncommon benign condition 
often simulates ulcerated gastric carcinoma radiologi- 
cally, and pathologically it may cause considerable 
confusion with malignant lymphoma. Recognition of this 
condition is important to prevent unnecessary and often 
hazardous treatment whether by surgery or radiotherapy 
and to prevent inclusion in series of malignant gastric 
lymphoma, so that falsely high survival rates are not 
recorded. 


SMITH and Helwig (1) first drew attention to the fact that 
benign gastric lymphoid hyperplasia (pseudolym- 
phoma) could be mistaken pathologically for malignant 
gastric lymphoma. Several reports have since appeared 
focusing attention on this benign condition and a 
number of pathological criteria have been suggested to 
distinguish these two processes (2, 3). Only 2 articles, 
together involving 6 cases, have been published in the 
UK (4, 5) to date. This paper describes a further 6 
patients. 


Case reports 

Case I: A 54-year-old man was admitted with a 48-h history of 
melaena. He had a 5-year history of intermittent dyspepsia and 
occasional melaena and was known to have a duodenal ulcer. 
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Fig. 1. Detail of lymphoid infiltrate showing close 
proximity to the gastric mucosal lining and the tendency to 
nodularity of the infiltrate. (H and E. x 32.) 


On admission he was pale and had a tachycardia but was 
normotensive. Abdominal examination was normal apart from 
I-finger-breadth hepatomegaly and rectal examination con- 
firmed melaena. Haemoglobin on admission was 10-4 g/dl. 
Thirty-six hours after admission he had a haematemesis and 
laparotomy was carried out. Inspection of the duodenum 
through a pyloroduodenotomy failed to reveal any bleeding 
lesion despite anterior serosal scarring. An ulcerated mass was 
palpated on the posterior aspect of the lesser curve above the 
incisura angularis. The lesser omentum contained numerous 
large lymph nodes and the liver was free of tumour deposits. A 
Polya gastrectomy was carried out. 





The mass proved to be an ulcer, with irregular margins 
measuring 4:5 x 5 cm. Microscopy showed a chronic peptic 
ulcer with complete replacement of the muscle layers by fibrous 
tissue, but P SPEE i with this was a massive infiltrate of 
lymphocytes, for the most part in diffuse sheets, but in areas 
showing nodular formation (Fig. 1). The infiltrate extended 
through the full thickness of the wall and in places germinal 
centres were seen. The lymph nodes showed reactive hyper- 
plasia only. 

It was uncertain whether this was a pseudolymphoma or a 
true malignant lymphoma. Despite normal bone-marrow, 
bipedal lymphangiography, liver scan, haematological and 
biochemical parameters, it was felt that a course of radio- 
therapy to the upper abdomen was justified. After 3 years this 
patient remains well with no evidence of systemic lymphoma. 


Case 2: A 69-year-old man was admitted with a 2-year history 
of intermittent epigastric pain and heartburn and a 6-month 
history of anorexia, early satiety and a 6-kg weight loss. 
Physical examination was normal. Barium meal examination 
showed a large ulcerated filling defect in the body of the 
stomach, highly suggestive of carcinoma. The patient was 
anaemic with a haemoglobin of 10-3 g/dl. 

At laparotomy there was a large tumour of the posterior wall 
of the stomach apparently involving the serosal surface with 
many enlarged nodes along both greater and lesser curves. A 
partial gastrectomy was carried out. 

The tumour was in fact a large, roughly oval-shaped 
ulcer measuring 6x4cm with rolled, overhanging edges. 
Microscopically a benign chronic ulcer was found with large 





Fig. 2. Cross-secuon of the edge of the ulcer, showing 
lymphoid hyperplasia with follicles within the base and 
edges of the ulcer together with a more diffuse lymphoid 
infiltrate. (H and E. x 3:2.) 


nodular masses of infiltrating lymphoid tissue (Fig. 2). 
Germinal centres were seen. The lymph nodes showed reactive 
hyperplasia. Four years later the patient remains well with no 
gastrointestinal symptoms. 
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Case 3: A 38-year-old man presented with a 4-month history of 
ulcer-type dyspepsia. Barium meal revealed a large gastric ulcer 
on the lesser curve of the stomach. The patient was treated with 
carbenoxolone and his symptoms disappeared. Four months 
later his symptoms recurred. At endoscopy three superficial 
ulcers were seen on the lesser curve and posterior wall of the 
stomach. Several biopsies were taken from the area and all 
showed a marked degree of lymphocytic infiltration extending 
to and involving the muscularis mucosa. These appearances 
raised the possibility of malignant lymphoma. 

Bone-marrow examination, liver scan, bipedal lymph- 
angiography, liver biopsy and all haematological and bio- 
chemical parameters were normal. 

At laparotomy there was a large posterior antral ulcer with 
marked enlargement of the lymph nodes alongside the antrum. 
Noabnormality was noted in the liver. A Billroth I gastrectomy 
was carried out. 

There were three ulcers, one 2 cm in diameter and two more 
superficial ulcers, | cm and 4 mm in diameter. The surround- 
ing mucosa was markedly inflamed and mammillated. 
Microscopically these ulcers were benign but the surrounding 
mucosa and submucosa were heavily infiltrated by lympho- 
cytes and germinal follicles were seen. The lymph nodes 
showed marked reactive hyperplasia. Four and a half years 
later the patient remains well. 


Case 4: A 39-year-old woman with a 5-year history of ulcer- 
type dyspepsia was referred for outpatient endoscopy. Two 
irregular, ill-defined superficial ulcers were seen in the antrum 
with abnormal thickened mucosa between. The appearances 
were suggestive of malignancy. Multiple biopsies were taken 
which showed a gross degree of lymphocytic infiltration. 

When the patient showed no symptomatic response to an 8- 
week course of carbenoxolone, laparotomy was carried out. An 
ulcerated gastric tumour was found at the antrum with many 
fleshy iode in both omenta, but the liver felt normal. A 
Billroth I gastrectomy was performed. 

One large ulcer, 2-5 cm in diameter, was seen and the rest of 
the antrum had a cobblestone appearance. Microscopically 
the ulcer was benign but showed infiltrating lymphoid 
features similar to Case 4. The patient remains well 35 years 
following surgery. 


Case 5: A 60-year-old man was admitted with a 2-year history 
of intermittent epigastric pain and a 3-month history of 
occasional vomiting. Physical examination was normal. 
Barium meal demonstrated a large annular filling defect in the 
antrum highly suggestive of carcinoma. Endoscopy confirmed 
a large ulcerated neoplasm, biopsy of which showed some 
pleomorphism of its epithelial cells but no definite diagnosis of 
malignancy. 

At laparotomy a tumour of the immediate prepyloric area 
was noted without apparent spread to adjacent lymph nodes or 
liver. A Polya partial gastrectomy was carried out. 

The spectrum showed a circumferential ulcer in the antrum 
and pylorus 7 cm in diameter. This proved to be a benign ulcer 
but showed a marked lymphoid infiltrate similar to the 
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previous cases. Adjacent lymph nodes showed reactive hyper- 
plasia only. The patient remains well | year following surgery. 


Case 6: A 65-year-old woman was admitted following a 
haematemesis and melaena. She gave no previous dyspeptic or 
drug history. On examination she was pale and had a 
tachycardia and her haemoglobin was 9-4 g/di. Melaena was 
confirmed on rectal examination. Endoscopy revealed a jom 
diameter benign-looking ulcer on the lesser curve of the 
stomach which was oozing blood. The patient was treated 
conservatively and discharged on carbenoxolone. 

Twelve weeks later endoscopy was repeated and this revealed 
a mammillated friable mucosa at the site of the previous ulcer 
but no actual ulcer crater was seen. Biopsies showed the 
mucosa to be heavily and diffusely infiltrated with a mixture of 
lymphoid cells, suggestive of à malignant lymphoma. 

Four months after initial presentation the patient was 
readmitted for laparotomy. A large mass was found on the 
lesser curve of the stomach. There were enlarged fleshy nodes 
adjacent to the greater curve and around the coeliac axis. The 
liver was free of tumour and the small bowel was normal. 

Frozen section biopsies of the main tumour mass and of 
one of the coeliac nodes were reported as showing malig 
nant lymphoma. No surgical procedure was undertaken. 
Postoperatively the patient underwent a course of radio- 
therapy to the upper abdomen and remained well for 6 years 
until death from myocardial infarction. No post-mortem was 
undertaken. 

On reviewing the histology it is apparent that this woman 
had a pseudolymphoma with the typical microscopic features. 


Discussion 

The differentiation between gastric pseudolymphoma 
and either malignant lymphoma or carcinoma can be 
difficult, all presenting similarly, The duration of symp- 
toms in patients with pseudolymphoma tends to be 
longer and measured in years (2), but not always (6) 
(Cases 3 and 6 in the present series). Abdominal pain 
suggestive of peptic ulcer is frequently the clinica! 
complaint in pseudolymphoma (see Table I). 

Four patients in the present series had barium meal 
examinations, 2 showing an ulcerated tumour mass and 
the other 2 showing large benign gastric ulcers. Perez 
and Dorfman (7) noted the diversity of radiological 
appearance and found that nearly half the cases were 
initially diagnosed as carcinoma. Four patients had 
upper gastrointestinal endoscopy. In 3 the macroscopic 
appearances were suggestive of neoplasia. Three sets of 
biopsies (Cases 3, 4 and 6) were heavily infiltrated with 
lymphocytes and from these malignant lymphoma 
could not be confidently excluded histologically. 

The laparotomy findings in the 6 cases reported are 
similar. À mass is found usually along the lesser curve 
and adjacent anterior and posterior surfaces of the 


Table I: CLINICOPATHOLOGICAL FEATURES OF GASTRIC PSEUDOLYMPHOMA 





Gross 
Reference No. of Average Duration of pathology 
no. cases Sex age (yr) Presentation symptoms Treatment (ulceration) 
(3) 21 MIS 56-5 Pain, melaena, Not recorded 20 gastrectomy 17720 
F6 weight loss | radiotherapy 
(2) 12 M6 50 Pain (dyspeptic in 8), All >I yr, 12 gastrectomy 12/12 
F6 weight loss 8>2 yr (1 total) 
(6) 6 M2 63.3 Not stated 3«1 yr, 6 gastrectomy 5/8 
F4 3>lyr 
(5) 5 M4 47-6 Pain (dyspeptic in 4), All> 1 yr 5 gastrectomy 4S 
F] | perforation (2 total) 
Present 6 M4 54-2 Dyspepsia a=) vr, 5 gastrectomy Bo 
series F2 4>1 yr 





2 radiotherapy 
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stomach. The serosal surface of the stomach is usually 
normal. Fleshy enlarged nodes are usually found in the 
lesser or greater omenta or both, and the liver is always 
free of 'tumour' deposits. 

If these features are found at laparotomy and espe- 
cially if the previous investigations are inconclusive, 
then frozen section biopsy of the mass and one of the 
enlarged nodes should be undertaken. Interpretation of 
the biopsy where the node is free of disease may be 
extremely difficult. In this situation the 'tumour' should 
be removed and kept fresh to enable the pathologist to 
carry out immunofluorescence, electron microscopic 
studies and immunoperoxidase staining, which may 
help differentiate lymphoma from pseudolymphoma. 

A number of pathological criteria have emerged to 
help differentiate malignant lymphoma from pseudo- 
lymphoma. Fibrous tissue replacement of submucosa 
and muscle layers suggests longstanding ulceration, and 
although prominent in pseudolymphoma may also be 
seen in malignant lymphoma. Its intimate association 
with the lymphocytic infiltrate is, however, of con- 
siderable importance in distinguishing these two con- 
ditions. The presence of mature lymphocytes with 
occasional plasma cells, macrophages and eosinophils, 
the finding of lymphoid follicles with active germinal 
centres and the absence of lymph node involvement are 
all criteria which favour the diagnosis of pseudolym- 
phoma. Mitotic figures when seen are confined to the 
germinal centres. An infiltrate composed solely of 
lymphocytes, sometimes immature, without germinal 
centres, with mitoses scattered throughout the infiltrate 
and with involvement of regional lymph nodes makes 
the diagnosis of malignant lymphoma obvious. 
Inflammation in a malignant lymphoma may produce 
true lymphoid follicles with germinal centres, and when 
this occurs in the absence of lymph node involvement 
the differentiation can be almost impossible. 

Faris and Saltzstein (3) consider pseudolymphoma to 
be a non-neoplastic late stage of ulceration of the 
stomach. In support of this are the dyspeptic histories of 
the majority of the patients and the finding of ulceration 
in most of the resected specimens. In some cases 
ulceration can be demonstrated prior to the develop- 
ment of the pseudolymphoma, lending further support 
to the above theory. In other cases, however, the 


patient's history may be short, and this suggests that in 


certain individuals a marked atypical lymphoreticular 
response can develop rapidly. The reason for this 
remains obscure. 

The diagnosis of pseudolymphoma should be more 
widely recognized, especially by surgeons, to prevent 
unnecessarily radical treatment. The majority of cases 
will come to surgery because either the initial barium 
studies suggest carcinoma or the endoscopic biopsies 
cannot exclude lymphoma. If at laparotomy there is 
doubt about the diagnosis, biopsy and frozen section 
should be undertaken. Stroehlein et al. (8) reported a 
case in which this was carried out and no further surgical 
procedure undertaken; the patient remained well in 
excess of 11 years following diagnosis with minimal 
symptoms. When surgery is undertaken a Billroth I 
gastrectomy is probably the procedure of choice. 
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Abdominal parasitic twin: an unusual cause of duodenal 


obstruction 
N. A. BLUMBERG* 


SUMMARY 

A 14-month-old child presented with complete duodenal 
obstruction due to pressure from a fetus-in-fetu. This was 
relieved by a subtotal excision of the tumour. The features 
support the diagnosis of FIF rather than abdominal 
teratoma. On this premise, future development of malig- 
nancy in the remnant is not anticipated. The follow-up 
period at the time of writing is 12 years. 


ABDOMINAL parasitic twin, also known as fetus-in fetu 
(FIF), is a surgicopathologic curiosity where, due to a 
developmental quirk, a monozygotic twin becomes 
incorporated within the abdominal cavity of its fellow. 
It is not a teratoma, which is neoplasm developing from 
pluri-potential cells. Scanty reports have appeared in 
the literature, mainly in the first half of the nineteenth 
century. Most of the reported cases have presented with 
an abdominal tumour as the only feature. 


Case report 

A 14-month-old girl was admitted to hospital in 1968 with 
projectile vomiting for 5 h and a palpable upper abdominal 
mass which was noticed for the first time on the day of 
admission. 

The child appeared healthy. The absence of colic was 
striking. A large, non-tender, sausage-shaped mass was pal- 
pable in the right upper abdominal quadrant. Bowel sounds 
were normal. No other abnormalities were detected. 

A plain radiograph showed a large mass containing many 

calcified areas, of doubtful nature, in the right upper abdomen. 
It also showed displacement of the transverse colon with ill- 
defined gastric distension. After re-hydration and nasogastric 
decompression, the child underwent exploration through a 
right paramedian incision. 
Operation: The mass filled the upper abdomen. It was cystic 
and initially unidentifiable. The stomach was markedly dis- 
placed with total obstruction of the second part of the 
duodenum from extrinsic pressure (Fig. 1). The inferior vena 
cava was stretched over its anterior surface. Bony components 
were palpable. It was firmly adherent to the upper lumbar 
vertebrae and in order to facilitate its removal, it was, as a first 
step, reduced in size by needle aspiration. One hundred and 
eighty-five ml of crystal clear fluid, subsequently confirmed to 
be cerebrospinal fluid, were withdrawn. After emptying, the 
mass became clearly recognizable as a cerebral hemisphere 
containing a ventricular system. Also present, were a mandible, 
membranous skull bones, numerous vertebrae, teeth and ribs. 
Most of the mass was removed but at its attachment to the 
spine, it was irremovable. This portion contained other 
vertebrae and ribs, as well as part of the mandible (Fig. 2). 
Subsequent histologic examination confirmed the presence of 
brain tissue and bone. 

The patient is now 13 years of age, is healthy and intelligent. 
Her weight and size are normal for her age. There is a palpable 
abdominal mass in the right upper quadrant. 


Discussion 

Itis of paramount importance to distinguish between an 
abdominal teratoma and FIF for reasons which are 
more than academic.It is believed that teratomas result 
from disturbances of the primitive streak (1—3) and they 
are considered to be neoplasms whereas FIF is not a 





Fig. 1. Operative findings, depicting the displacement of 
stomach, transverse colon and (R) kidney and compression 
of the duodenum. The inferior vena cava (IVC) is shown 
displaced forwards and flattened. 


neoplasm but a monozygotic twin. The teratoma, 
therefore, has malignant potential, whereas the FIF 
does not. Teratomas lack the essential parts of a 
vertebrate organism, i.e. they have no organs or body 
regions. A spine has never been reported and although 
they may show haphazard fragments of nervous tissue 
or teeth, they contain no organized brain or mouth 
(Willis, 1962). 

The majority of reports of FIF were published in the 
last century, especially in the first 50 years, 
predominantly in the continental literature. Most of this 
literature is not now readily available. Lord (3) reviewed 
11 reported cases of FIF, including one of her own (2). 
She reinvestigated the cases of Highmore (4) (preserved 
in the museum of the Royal College of Surgeons) and 
Taylor (5) (preserved in St. Thomas's Hospital 
museum), by radiologic study. Her investigations 
showed that all these tumours occurred in the upper 
retroperitoneal area and all specimens but one were 
enclosed in a sac (amniotic sac?) containing a pedicle of 
attachment. To make a diagnosis of FIF she considered 
that these two characteristics must be shown and that 
the tumour must be vertebrate. Following these criteria 
and according to the adequacy or otherwise of inform- 
ation contained in the reports, Lord classified 4 of the | | 
cases as ‘proved’, 4 as ‘probable’ and 3 as ‘possible’. The 
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Fig. 2. Postoperative radiographs of remnant. 


proved and probable cases all contained vertebral 
columns, in varying degrees of completeness, ribs, skull 
bones, limb buds and part or whole of pelvic and/or 
shoulder girdles. Varied components of the alimentary 
system were encountered. Three cases were described as 
being anencephalic. In one case primordial brain tissue 
was described but in no case was the presence of a brain 
reported. The tumour was removed at post-mortem in 4 
cases. In 2 it was evidently unrelated but in the other 2 it 
had caused the death of the host. Highmore’s case died 
at the age of 15, evidently as a result of rupture of the 
macerated FIF into the duodenum, with haemorrhage. 
A 9-month-old male (6) died of ‘vomiting and mar- 
asmus’ due to pressure from the tumour. Taylor’s case, 
aged 11 months, died of diphtheria and the tumour was 
found incidentally at autopsy. 

The obvious point of concern in the present case is the 
potential for future malignant change in the remnants. 
The only features against the diagnosis of FIF are the 
absence of a pedicle (which also occurred in one of the 
cases reviewed by Lord) and surrounding membrane. 
The presence of a brain containing a ventricular system, 





a formed mandible with teeth, vertebrae and ribs, 
however, strongly supports the diagnosis of FIF rather 
than a teratoma. This being the case, it is thought 
unlikely that malignant change will supervene. 

It is fascinating to speculate on the reasons for the 
sudden appearance of the large mass with pressure 
effects. It is suggested that blockage of the ventricular 
system of the primitive brain resulted in the develop- 
ment of acute hydrocephalus and rapid increase in size. 
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Intestinal complications of endometriosis 


S. P. PILLAY AND I. R. HARDIE* 


SUMMARY 

Five patients with intestinal endometriosis are presented. 
Two patients had appendiceal involvement, and 3 with 
sigmoid colon involvement presented with clinical features 
indistinguishable from carcinoma of the colon. It is 
important for surgeons to be aware of the possibility of 
intestinal endometriosis when treating patients with 
polypoidal colonic masses, strictures of the pelvic colon 
and atypical rectal bleeding. 


THE gastrointestinal tract is one of the less frequent 
extragenital sites of endometriosis. In most cases this 
involvement is asymptomatic, taking the form of small 
serosal nodules found incidentally at laparotomy. 
Involvement of the lumen of the bowel causing obstruc- 
tion or haemorrhage is rare and in such patients 
distinction from a neoplasm may be difficult. We present 
5 patients who had intestinal endometriosis, 3 of whom 
were misdiagnosed as having a carcinoma of the colon. 


Patients and methods 


The age, clinical features, initial diagnosis and operative 
findings of the 5 patients are shown in Table /. 


Case 3: A 38-year-old woman (gravida 1, para 0) presented 
with left iliac fossa pain, intermittent diarrhoea and the recent 
onset of bright red rectal bleeding, all of which were unrelated 
to her menstrual periods. She had previously undergone a right 
salphingo-oophorectomy for an ectopic pregnancy and a left 
Ovarian cystectomy for a ruptured ovarian cyst. A barium 
enema showed a polypoidal lesion in the sigmoid colon with an 
irregular outline, highly suggestive of a carcinoma (Fig. 1). 
Colonoscopy confirmed the presence of this lesion but biopsy 
was inadequate for histological analysis. 

Rectal bleeding continued, the patient’s haemoglobin falling 
to 8:0 g/dl. Physical examination showed left iliac fossa 
tenderness, but no masses were palpable on rectovaginal 
examination. At laparotomy small bowel and omentum were 
adherent to a mass on the left pelvic brim in close proximity to 
the lower descending and sigmoid colon. The left ovary and 
fallopian tube were densely adherent to the sigmoid colon. A 
diagnosis of colonic carcinoma with invasion of the left 
adnexa was made and a sigmoid colectomy with excision of 
the left adnexa was performed. The opened specimen showed 
an intussusception of the left ovary and fallopian tube into the 
colon, with an endometrioma adjacent to an atrophic ovary 
within the lumen of the bowel (Fig. 2). Histology showed 
ovarian and endometrial tissue within the polypoidal lesion 
with no evidence of malignancy. 

Three months later the patient was well with no residual 
disease palpable on rectovaginal examination. She was not 
given any hormonal therapy as her menopausal symptoms 
were not troublesome. 


Discussion 

Resection of the bowel consequent on endometriosis 
was first performed in 1909 (1). Increasing knowledge of 
the extragenital sites of endometriosis has made it a 
subject of general surgical interest. Its severity varies 
from presenting as an incidental finding at laparotomy 
to significant involvement of the gastrointestinal tract 
resulting in obstruction or haemorrhage. The general 
surgeon should thus be familiar with the condition as it 





Fig. 1. Barium enema of a 38-year-old female showing a 
polypoidal lesion in the sigmoid colon (arrowed). 





Fig. 2. The opened specimen, showing the ovary (curved 
arrow) with endometrioma formation adjacent to it 
(straight arrows). 
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Table l: CLINICAL FEATURES OF 5 PATIENTS WITH COLORECTAL ENDOMETRIOSIS 


Presenting symptoms 


Patient Age (yr) and signs 
i 34 Right iliac fossa pain 
2 38 Right iliac fossa pain 
3 38 Rectal bleeding; 
left iliac fossa pain 
4 47 Abdominal pain; 
vomiting; 
distended abdomen 
5 47 irregular menstruation; 


abdominal pain: mass 
in sigmoid colon at 
elective hysterectomy 








affects the gastrointestinal tract-—an incidence varying 
from 37 to 50 per cent of women undergoing lapar- 
otomy (2). 

The classic sites of pelvic endometriosis, in order of 
frequency, are the uterus, the ovaries, the pelvic peri- 
toneum and the colon. The pattern of involvement by 
endometriosis can be diffuse throughout the pelvic 
organs, localized to the genital tract or localized to the 
gastrointestinal tract without overt involvement of the 
genital organs, as occurred in 2 of our patients (Cases 3 
and 5). Endometriosis involves those organs in close 
proximity to the uterus and adnexa, namely the caecum 
and appendix, the sigmoid colon, the rectum and the 
terminal ileum. More recent reports have described 
jeyunal involvement and anal canal lesions (3). 

Sampson (4) indicated that 50 per cent of women with 
ovarian endometrial cysts will have some degree of 
gastointestinal involvement by endometriosis, in the 
form of surface implantation, nodules or deep invasion 
of the bowel. Two of our patients (Cases 3 and 5) had 
bowel wall invasion resembling a carcinoma, 2 had 
surface implantations on the appendix (Cases | and 2) 
and 1 had the unusual complication of an intussuscep- 
tion of the left ovary and tube into the colon, as a result 
of invasion of the colonic wall by endometriosis (Case 
3). 
Less than | per cent of all cases of endometriosis 
treated surgically cause obstruction of the ileum (5). 
When this occurs, it is usually limited to the termi- 
nal ileum, proximal extension being uncommon. 
Appendiceal endometriosis is usually associated with 
right adnexal disease (6) and is often misdiagnosed as 
acute appendicitis. 

Colonic involvement is usually of the rectosigmoid, 
occurring in about 25 per cent of females with endo- 
metriosis (6). Tagart (7) reported 18 cases of colonic 
endometriosis which involved the rectosigmoid region 
in 16 and the caecum in | and showed generalized pelvic 
involvement in the remaining case. The pattern of 
involvement may be serosal nodules or plaques, stric- 
ture formation with intestinal obstruction or endo- 
metrioma formation. Malignant change within 
implants of endometrium is a rare complication (8, 9). 

The clinical diagnosis is difficult. In a female of low 
parity, bowel dysfunction characterized by alternating 


Initial diagnosis 


Acute appendicitis 
Acute appendicitis 


Carcinoma of the 
sigmoid colon 


Intestinal 
obstruction due to 
carcinoma of 
sigmoid colon 
Carcinoma of sigmoid 
colon 


Operative findings 
and procedure 
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Mildly inflamed appendix; 
appendicectomy; serosal 
endometriosis on histology 

Normal appendix; 
appendicectomy; serosal 
endometriosis on histology 

Mass in left iliac colon. 
with the intussusception of left 
ovary and fallopian tube; 
sigmoid colectomy 

Mass in sigmoid colon; 
proximal defunctioning colostomy 
followed by sigmoid colectomy 
and closure of colostomy 

Intramural mass in sigmoid colon; 
sigmoid colectomy 


constipation and diarrhoea, rectal pain or bleeding at or 
about the time of menstruation should raise the sus- 
picion of colorectal endometriosis. The presence of 
palpable nodules in the rectovaginal septum and on the 
uterosacral ligaments may be of value (10). This sign 
was present in only one of our patients (Case 4). 
Radiological investigations are undertaken early to 
exclude the possibility of a colonic neoplasm but 
the appearances are not necessarily diagnostic. 
Colonoscopy in one of our patients (Case 3) suggested a 
polypoidal carcinoma, the biopsy being inadequate to 
provide a definitive preoperative diagnosis. 

The treatment of patients with uncomplicated but 
symptomatic gastrointestinal endometriosis depends on 
the age of the patient, her child-bearing attitude and her 
endocrine status. Hormonal therapy, using oestrogens 
to render areas of disease non-functional, has been 
widely used. Combinations of oestrogens and pro- 
gestogens were advocated by Kistner (11) with an 80 per 
cent improvement in symptoms. More recently, 
Danazol (Danocrine, Danol), an antigonadotrophic 
agent with mild androgenic effects, has been reported to 
produce significant subjective and objective improve- 
ment (12, 13). Like other forms of hormonal therapy, 
recurrent disease may occur after cessation of treatment 
(13). Irradiation to the pelvis or surgical castration (14) 
have also been used. 

Of the available methods of treatment, extirpative 
surgery offers the best chance of cure. Total abdominal 
hysterectomy and bilateral oophorectomy is the treat- 
ment of choice in the perimenopausal woman. This may 
be accompanied by minor or major resections of the 
colon depending on the degree of colonic involvement. 
Asymptomatic serosal lesions require only biopsy con- 
firmation if found at laparotomy. Gray (10) reported 
excellent results from localized excisions of surface 
nodules after frozen section confirmation. Radical 
resection of the colon may be indicated for more 
extensive disease. 

Postoperative oestrogen therapy to alleviate meno- 
pausal symptoms in the young patient is not advised 
since this may stimulate any residual endometrial tissue 
to proliferate. In a series of 46 patients given oestrogen, 
10 developed increasing symptoms and recurrent en- 
dometriosis on rectovaginal palpation (10). However, 


eee have claimed improvement in symptoms and 
Pa following its administration (15). Kistner (11) 
ocates hormonal combinations in the premeno- 
Sausal woman in whom conservative surgery to pre- 
serve fertility has been undertaken, or ın the post- 
menopausal woman to control the disease state. 
General surgeons should be aware of intestinal 
endometriosis as its incidence may increase with the 
avallability of progesterone-type oral contraceptives 
(16) and a general decrease in the fertility rate. It should 
be included in the differential diagnosis of polypoidal 
colonic masses, strictures of the pelvic colon and 
atypical rectal bleeding, especially in young infertile 
women in whom carcinoma of the colon is uncommon. 
Despite an index of suspicion, however, the diagnosis 
will often only be made at operation or on histological 
examination of the resected specimen. 
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Fracture of the penis 
H. S. GOH AND J. E. TRAPNELL* 


SUMMARY 

Two cases of fracture of the penis are reported and the 
literature is reviewed. Of the two alternative treütments— 
conservative and immediate exploration with suture 
closure of the defect —the authors recommend the surgical 
approach. This would appear to eliminate any possibility 
of late surgical deformity of the Peyronie type. 


FRACTURE of the penis is a rare surgical emergency and 
only about 80 cases have been reported in the English 
literature (1). The fracture occurs when the erect penis is 
forcibly bent or knocked, and the tunica albuginea of 
the corpus cavernosum is split. The majority of cases 
occur during coitus, and in 30 per cent of patients there 
is an associated urethral injury (2). Both conservative 
management and immediate operative intervention 
have been described. Our experience with two cases 
leads us to advocate a surgical approach. 


Case reports 

Case I A 46-year-old man was seen in April 1978 3 h after 
sustaining injury during intercourse. His penis was sharply 
angled and 'broke with a crack' There was immediate 
detumescence and pain. Bruising appeared rapidly, and there 
was profuse bleeding from the external meatus which ceased 
, after about 10 min seen, the patient was apprehensive 
but otherwise his general condition was satisfactory. The shaft 
of the penis was angled to the left. The penis and scrotum were 
heavily bruised. A surgical exploration was ormed 3h 
later. The dorsum of the penis was incised longitudinally. The 
clot was evacuated and a 1-cm rent was found in the tunica 
albuginea on the lateral of the base of the right corpus 
cavernosum. The edges of the rent were not frayed and they 
were closed with 4/0 Dexon sutures (Davis & Geck). The skin 
was closed with 2/0 Dexon sutures and a small Redivac drain 
was inserted. As the patient had not passed urine and the 
bladder was palpable, a suprapubic cystotomy was performed. 

The patient made an uneventful recovery from the opera- 
tion. Antibiotic cover was given for 4 days. Stilboestrol 10 mg 
t d.s. was given for 5 days. The dram was removed on the first 
postoperative day. The patient was discharged home on the 

ixth day with the suprapubic catheter remaining m situ. He 
was tted at 3 weeks when the penile wound was healed; 
bruising was then minimal although there was still some 
induration at the site of operation. The patient stated that he 
had reco erections and the penis was straight. 
Panendoscopy revealed a moderate stricture occluding the 
diameter of the urethra in the mid-shaft. This was dilated 
easily. The suprapubic catheter was removed and normal 
micturition recommenced immediately. 

The patient was seen for review at 6 months and | year 
following operation. The shaft of the penis was quite normal 
with no thickening The patient stated that on erection the 
penis was straight but 1 in shorter, though this could not be 
validated. Intercourse was completely satisfactory. 

Case 2: In June 1979 a 59-year-old man presented in the 
outpatients department with a history suggestive of Peyronie's 
i . On examination there was a t plaque 1-5 cm lon 

on the right side of the dorsum of the penis. The patient da 
his troubles from a specific incident A years previously when 
during intercourse he had ‘felt his crack’. He clearl 
remembered that there was ameda. detumescence wi 
severe bruising, although he did not experience pain, He was 
too embarrassed to seek medical advice, and, as he was able to 
pass urine normally, he ‘waited to see what happened’. The 


bruising settled ED and he was able to recommence 
erections about 2 weeks later. The patient was sure that the 
shape of his penis did not alter tely, but that the change 
began insidiously about 4—6 months after the accident. It was 
now angled forwards and to the right, but he was able to have 
intercourse occasionally, and so far as he could tell, the 
deformity had not increased in the past 6 months. 


Discussion 

There is little doubt that fracture of the penis is 
underdiagnosed, as it may go unreported by the patient. 
Even making allowance for this, it is clearly an uncom- 
mon occurrence, and the literature contains only 
sporadic anecdotal case reports, with no one surgeon 


, having a large experience. Our patients gave a typical | 
history (3), and specifically, that when the catastrophe 


occurred there was a 'cracking' of the penis with 
immediate collapse of the erection. Case 1 also suffered a 
urethral injury, and this needs to be recognized and 
M appropriately as stricture formation can follow 
4). 


Previously conservative management was advocated 
(5). This consisted of the passage of an indwelling 


, catheter and application of cold compresses. In some 


cases a haematoma had to-be evacuated at a later date. 
Antibiotics and oestrogens were also given routinely. 
This produced good results in some patients, but pain 
and deformity persisted in others. 

In 197] Gross et al. (6) reported 2 patients treated 
successfully by early surgical ir, and further cases 
have been recorded since (2, 7). Recently there has been 
a renewed claim that conservative treatment is effective 
(1). However, follow-up in this last case was only for 6 
months, and our experience with Case 2 poses the 

uestion as to whether this was long enough to exclude 
the late development of a deducto deformity. A 
study of the literature on Peyronie's disease leaves no 
doubt that in an appreciable percentage of cases a 
previous fracture of the penis had occurred but had gone 
untreated, and this is generally accepted as aetiologi- 
cally significant (8; Prior, personal communication). So 
far as we can ascertain, there is no report of a Peyronie- 
type deformity after a surgical repair. It would, there- 
fore, seem that while conservative treatment may be 
effective both in the short and long term in many cases, 
others will develop a disabling deformity. Therefore, 
when a fractured penis is encountered the best form of 
management is that these patients should be explored 
and the defect sutured. 
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The falling incidence of appendicitis 
MAHESH K. RAGUVEER-SARAN AND NIGEL C. KEDDIE* 


IN recent years evidence has become available showing a 
rapid fall in the incidence of acute appendicitis in 
England and Wales (1). The opportunity for studying 
the overall incidence of acute appendicitis is geographi- 
cally very favourable in West Cumberland as it is an 
isolated urban and rural area served by only one district 
general hospital. A study has therefore been carried out 
to see whether West Cumberland follows the national 
trend. 


Methods and results 
The hospital opened in 1964 and the number of urgent and 
interval appendicectomies performed each year since then has 
been reviewed. Interval appendicectomies were those done a 
few weeks following an emergency admission with an ap- 
pendicular mass. Appendicectomies performed as part of some 
other operation are excluded j 
There are fluctuations but in general a steady drop 1n the 
numbers from 290 in 1965 to 175 in 1978 is seen. The total 
population served by the hospital has not varied significantly 
and so these fi represent a real fall in incidence. The 
incidence of histologically normal appendices has vaned 
between 16 and 23 per cent during the 14 years of the study and 
is comparable to other reports (2), so this would not account 
for the fall. Detailed study of the cases shows that the drop in 
incidence does not affect any particular age group or sex to a 
greater extent 


Discussion 

Evidence from the Registrar-General’s statistics (3) and 
the Hospital In-patient Enquiry (1) shows this dramatic 
fallin the incidence of acute appendicitis to be a national 
ego iis (Fig. 1). Both areas of the country that 

ve a characteristically high incidence and those with a 
low incidence have been similarly affected (3). This 
report from West Cumberland confirms the national 
trend. 

This remarkable fall has implications for emergency 
services and naturally leads to speculation about the 
cause. Burkitt has written extensively about the geo- 
graphical distribution of acute appendicitis, relating the 
disease incidence to dietary fibre (4). Inquiries in West 
Cumberland provide circumstantial evidence to suggest 
that there has been a substantial increase in the fibre 
content in the diet in recent years. Local greengrocers 
have told us that they sell more fruit and fresh vegetables 
than they did 10 years ago. (They previously had to sell 
fish as well to make a living.) Local bakers report 
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I2 
1971 72 ‘73 74 75 
year 
Fig. 1. The falling incidence of acute appendicitis in 
England and Wales between 1971 and 1975. 


increasing demands for wholemeal bread where pre- 
viously they could only sell white bread. It does appear 
that public education about diet isreaping dividends. It 
is interesting to speculate that a disease which only came 
into prominence at the beginning of this century may 
well be uncommon by the end of it. 
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Correspondence 


Compression sclerotherapy 
Sir 
The recent paper by T. B. Raj et al. (Br. J. Surg., 1980; 67: 
122-4) suggests that bandages applied ın compression sclero- 
theraphy for varicose|veins maintain compression for onl 
about 8 h. The bandages used were Crev crepe. For the past 
years I have employed Coban bandages which are self- 
adhesive, but do not stick to the skin. These do not appear to 
loosen, though they do tend to roll down the lower thigh. 
The evidence that Coban bandages applied over foam pads 

can produce lasting compression is readily available. When the 
bandage is removed, by cutting longitudinally with scissors at 2 
or 4 weeks, the site of the foam pads below the knees are 
marked by visible and palpable rectangular depressions in the 
ae and pean DE UR tissues. Patients ir unc Mus n take 

ut 24 h to disappear, so presumably ect 18 due to 
- dispi t of or intracellular fluid. 

us, effective and lasting compression is feasible in the 
treatment of varicose veins by sclerotherapy. As to whether it is 
Visser a trial of crépe versus Coban bandages would 


D. F. L. WATKIN 


Leicester Royal Infirmary 
Leicester 
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Self Assessment Questions and Answers on Clinical 
(Based on Hamilton Bailey's Demonstrations of Physical 


in Clinical , 16th ed.) 
A. Clain. 216 x 138 mm. Pp. 227+ ix. 1980. Bristol: Wright. 
£5-00. 

Tuis volume 1s a companion to Hamilton Bailey's ‘Physical 
Signs! and contains 999 multiple choice questions designed to 
enable the student to assess his own ability to digest and recall 
the information gained from the parent volume. Its appeal will 
be limited, since the junior student would be better employed 
assessing his skills by contact with his patients and teachers, 
while the postgraduate will probably disagree with the author if 
he finds his answers marked incorrect! This could, however, 
stimulate debate over coffee and, in this way, it may have a 
useful part to play! 

P. GOODALL 


Fructure Treatment and Healing 
R. B. Heppenstall. 270 x 190 mm. Pp. 1087+ xiv. Illustrated. 
1980. asthoune: Saunders. £39 00. 


WiTH the help of 27 contributors, Dr Heppenstall has produced 
a textbook which is both comprehensive and up to date The 
various mes are dealt with on a regional basis and there are 
separate chapters on subjects of special importance, written by 
experts in their respective fields. The lists of references at the 
end of each chapter add greatly to the usefulness of the book. 

The illustrations and reproductions of radiographs .are 
excellent but there is, in the management of certain fractures, 
more metal on display than some experienced surgeons might 
care to see, The use of bone grafts as an adjunct to primary 
internal fixation is advised more frequently than most surgeons 
would consider necessary. Elaborate treatment is occasionally 
described where simple measures will suffice. The author 
appears, however, to have a wholesome respect for the dire 
consequences that follow infection in fractures treated by open 
methods; he would have done well to have given even more 
emphasis to these dangers than he has donc. 


Sir 
Thank you for allowing me to see Mr Watkin’s letter. We too 
have found depressions in the skin and subcutaneous tissues 
left by Crevic bandages. We have found that Crevic bandages 
used for 3 weeks to support ression are not effective. It is 
ia our intention to apply the bandages currently 
available on the market. 

The results (as yet unpublished) of another trial show that 


the results of sclerotherapy are no better when the bandages are 
worn for 3 weeks rather than just 8 hours. 

G. S. MAKIN 
Queen’s Medical Centre 
Notti 
NG7 2 


This book is not suitable for use as a standard text for 
medical students; it is too detailed and too expensive, but it 
should prove of value to senior residents in traimng 


Established fracture surgeons will be grateful to Dr 


aly ie and to the Saunders Company for this book which 
has produced to the highest standards. Despite its few 
imperfections, it is probably more reliable and informative 
than any comparable work of its kind that is currently 
available. ` 

J E M. SMITH 


Pulmonary Embotism (Major Problems in Clinical Surgery Vol. 


W. G. Wolfe and D C. Sabiston Jun. 242x 160 mm. Pp. 
180 + viii. Illustrated. 1980. Eastbourne: Saunders. £8 00. 


THIS monograph presents one of the most conp t discussions 
on Pülmotery emboli to date. It is written by highly respected 
authors and should produce much interest amongst vascular 
and general surgeons alike. The book includes a very adequate 
historical review and sections on pathological aspects and 
physiological responses to pulmonary embolism. The sections 
on diagnosis, natural history and management are very full, 
with some excellent illustrations and details on the surgical 
management of pulmonary embolism. The monograph draws 
attention to the critical major clinical decisións concerning 
pulmonary embolism. 

R. GREENHALGH 


Abdominal Operations. 

R. Maingot. Seventh edition. 262x 185 mm. Pp. Vol E 
1370+75, Vol 2: 2577-475. Illustrated. 1980. Hemel 
Hempstead: Prentice Hall. £90.50 

I HAVE thoroughly enjoyed browsing through these two vol- 
umes and comparing them with the one-volume 1955 edition 
which I already have The earlier edition has fewer authors (25) 
than this new edition (133); this difference in size being a 


reflection:of the explosion in surgical knowledge which hag 
occurred over the past 30 years. Rodney Maingot had reached 
his zenith before I qualified and it is no mean achievement for 
him to edit this book so competently now. This book is 
undoubtedly comprehensive even at the risk of being repetitive; 
there are 5 chapters on vagotomy and 8 chapters on different 
operations for rectal cancer, for example. However, despite 
being very comprehensive there is no chapter which deals 
adequately with the metabohc consequences of extensive 
gastrointestinal failure or resection. 

There are irritating editorial details; for instance, tha 
citations about the authors are sometimes overwhelming about 
people we already: know too much about! The reference 
sequence and style is not consistent throughout the book and 
does not conform to contemporary norms, making the 
references difficult to comprehend in pue ` 

By virtue of its stize and multipie-author construction, 
chapters are uneven and even idiosyncratic; this being so, a 
reviewer is perhaps permitted to be idiosyncratic in his 
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comments 
Well, which chapters did I most enjoy reading? Rodney 
Maingot himself on gastrectomy is superb, giving a brilliant 


historical perspective and forthright description of techniquein 
a smooth and consummate English style. Davıd Johnson on the 
pathophysiology of acid pepan disease and John Goligher on 
rectal cancer are both first rate. Malcolm Veidenheimer's 
chapter on ulcerative colitis is a masterpiece, but I was sad that 
there was no detailed description of the surgical technique of 
operating for toxic megacolon. 

Which chapters will be most use to me in my day-to-day 
surgical practice: easy reference chapters on uncommon but 
critical problems? Leshe Blumgart on liver injuries, Harold 
Ellis on special forms of acute intestinal obstruction and Grant 
Rodkey on injuries to the abdomen can be confidently 
recommended. 

Which chapter annoyed me most? Surprisingly, I was very 
annoyed by Michael akey in his chapter on vascular 
disease and particularly by the diagram on p. 1378: I feel that I 
could never acheive so many grafts in one operation! 

This book is a ‘tour de force’ and a great book to have on the 
shelves of your library. Although it is a book that I have 
enjoyed reading, I do not think that I would have gone arid 

it myself at very nearly £100! 
B. DEVLIN 


Gastrointestinal Surgery 
J.S Najarian and J. P. Delaney. 236 x 158 mm. Pp. 724+ xix 
Illustrated. 1979; London: Year Book. £35.50. 


THs volume is based on the University of Minnesota Medical 
School's Annual Continuation Course in Surgery. Each chap- 
ter represents a lecture given on the Course, some a 
proximately as given and others much expanded. The whole 
gut, from oesop to the rectum, is covered systematically, 
and more ral subj such as neonatal emergencies and 
the use of stapling devices are also included. A very dis- 
aopa cast of authors lends authority to the complete 
volume. 

Most subjects are covered extremely well, and although the 
format produces overlap 1n some areas, this rarely detracts 
Each chapter begins with a list of ‘objectives’ which 1s helpful. 
The discussion sections are of less value; by their very nature 
they report unpremeditated opinions, rather than the carefully 
prepared lecture material. For example, the opinions expressed 
concerning the resection of a Meckel's diverticulum dis- 
covered incidentally would not stand up to a thorough review 
of the literature. 

As with all multi-author books, the standard and style of 
presentation vary greatly from chapter to chapter. The illus- 
trations vary from absent to excellent. Inevitably, there are 
many firmly stated opinions which could be seriously chal- 


lenged. For example, the statement that obstructed lesions of ` 


the right colon should always be treated by primary resection 
and anastomosis is very dificul t to support; though tradition- 
ally recommended, hard data are against it. Each chapter ends 
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with a self-evaluation MCQ test which readers must assess for 

themselves. On the whole this 1s an excellent book for 

Fellowship candidates, and a useful reference work for others 
JOHN SPENCER 


Mind and Cancer Prognosis 
a Stoll. 236 x 160 mm. Pp. 203 + x. 1979. Chichester: Wiley 
:75. 


DR STOLL’s books on breast disease have always added 
significantly to the literature on the subject and the present 
book 1s no exception. Itis obvious to all surgeons who deal with 
women with benign and malignant disease of the breast that the 
patients suffer a great deal of anxiety, but it is only during the 
past few years that a more scientific attitude has been directed 
at the underlying psychological problems. 

The book 1s divided into three parts: the first describes host 
factors and life expectancy in cancer, and contains informative 
chapters about fluctuations in the growth rate and spontaneous 
regression. Part two deals with response of the body to 
stress, and contains er iid describing the mechanisms 
whereby patients cope with psychological stress, the effect of 
psychological stress on the endocrine and 1mmunology y aes 
and a particularly interesting report by Peters and Mason 
describing the influence of stress in experimental 


ae cred 
The third part of the book consists of chapters describing the 


. supportive treatment which has been used for cancer patients. 


This part is of icular use to the surgeon, and contains 
excellent chapters by Luce describing the selection of patients, 
by Panagis ving an outline of the goals and methods of 
supportive therapy and by Maguire and Stoll indicating 
current assessments of the influence of the patient’s attitude 
towards the disease on the prognosis. 
The subject is still a controversial one, but it is of con- 
^ siderable importance and no surgeon dealing with patients with 
breast disease should fail to read this boak. 
E LEE 


Breast Cancer, Xth Symposium of Cancerology beld in Quebec 
City on April 5~6 1979. 

Edited by L. Dionne and M. Plante. 250 x 175 mm. Pp. 277 + xii. 
ee 1979. Quebec: Les Presses de L’Université Laval. 


THIS is an Medius volume on a symposium held on breast 
cancer in Quebec in 1979, considering updating techniques for 
diagnosis and staging and the Quebec experience in curative 
treatment of breast cancer. Mammography, fine needle aspir- 
ation, lymph node scanning and bone scanning are all con- 
sidered as well as hormone receptors 

MacBeth gave a thoughtful commen on high nsk 
factors, noting a difference of 37-2 per 100 person-years in 
different Provinces of Canada, but a higher incidence is noted 
inQuebec than Canada as a whole. Some of the results reported 
in part two arc light on statistics, but the diversity of treatment 
is well covered, including a good article by Cantin and his 
colleagues on bilateral primary breast cancer. 

This is a useful report to read and compare with other 
reported series. 

J.-C. GAZET 


Fundamental Techmiques of Plastic Surgery. 
I. A. McGregor. Seventh edition. 215 x 140 mm Pp. 336+ x. 
Illustrated. 1980. Edinburgh: Churchill Livingstone. £8-00. 


A regrettable feature of modern surgical training is that young 
surgeons fail to have periods of exposure to plastic surgery; yet 
we all have so much to learn from this specialty with particular 
regard to wound repair and reconstruchon. Mr McGregor has 
performed a considerable service with his small, popular, well- 
written and beautifully illustrated textbook. He gives common 
sense advice on the basic principles of wound care, and 
indeed this occupies exactly half the volume. The second halt ts 
devoted to applications of these lessons to general, orthopaedic 
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and hand surgery. The fact that thisis the seventh editionovera 
20-year span 1s evidence of its continued populanty. 

The new edition reflects the trend towards the design of 
flaps based on anatomical axial vascular elements to ensure 
adequate blood supply and a new chapter has been added on 
muscle and myocutaneous flaps. However, one hopes that the 
next edition will also include a section on microvascular 
sur which is becoming the most exciting advance in this 
speci y and which has now certainly progressed from the 
animal ratory into clinical practice. This is a book which 
general surgical and orthopaedic registrars should possess, 
read and put into practice. 

- HAROLD ELLIS 


Practical Nutritional wat i 
S. J. Karran and K. G. M. M Alberti 236 x 156 mm. Pp 351. 
Hlustrated 1980. Tunbridge Wells. Pitman Medical £18 00. 


Tms volume is the latest of a number of books on parenteral 
nutrition and like a number of its predecessors is based upon a 
successful symposium held at Southampton. 

The book brings together a number of excellent articles on 
the metabolic responses to injury and infection and the manner 
in which these responses affect the choice and management of 
parenteral nutrition. The current state of the art and science of 
parenteral nutrition is expressed by a number of acknowledged 
experts, and is presented’ in a very readable and informative 
way. I particularly enjoyed the chapters by Dr Kinney, and the 
one on ketone bodies in injury by Drs Williamson and Smith 
which gives ample food for thought. The chapter by Dr 
Woolfson on the use of insulin 1n TPN 1s clear and concise. 

The latter half of the book is given over to the many practical 
aspects and problems which surround ngtidonsl support. 
There 15 plenty of sound advice and a clear distinction 1s drawn 
between observed fact and the speculation which abounds in 
TPN circles. There is also an excellent appendix giving details 
of suitable preparations. 

The editors have unfortunately not completely avoided 
repetition which is so common in volumes with many contribu- 
tors, nor have they maintained a uniformity of style which 
separates a book from a collection of articles For the English 
reader there are irritating Amencanisms. Another minor 
irritation 1s an inaccurate bibliography in Chapter 18. 

This book 18 certainly valuable to all who should be 
interested in the nutritional support of sick and injured 
patients, though the price for a small book 1s daunting. 

M. KETTLEWELL 


Uroradiology 
T Sherwood, A J. Davidson and L B Talner. 242 x 212 mm. 
Pp 351+ via. Illustrated 1980, Oxford: Blackwell. £35 00. 


RECENTLY introduced imaging techniques, such as ultra- 
sonography, scintigraphy and computerized axial tomogra- 
phy, have raised serious questions concerning the best way to 
make as certain a diagnosis as possible with the minimum of 
risk and discomfort to the patient Nowhere is this more 
important than in disorders of the urinary tract where precision 
in dia is is almost completely dependent upon the pre- 
operative investigations Fortunately, Professor Sherwood's 
book has appeared at just the right time to take us from thei 
plain film through the urogram, the micturating cystogram and 
dynamic studies, to the arteriogram and so on, with a down-to- 
earth simplicity that is a joy to read. Common sense 1s the 
keynote throughout, and economy ot investigation with mini- 
mization of radiation hazard is a constant theme. 

The tools (X-ray and ultrasound) are considered first, and 
special chapters have been contributed from the USA on 
nuclear medicine, computerized axial tomography and the 
investigation of hypertension. The radiological appearances of 
disorders of the urinary tract are then considered from the 
kidney down to the urethra, and are beautifully illustrated and 
explicitly described. The complex congenital disorders seen in 
childhood are the subject of a separate section and are dealt 
with particularly well. Finally, the male genital tract is given the 
brief attention ıt habitually receives in this country. 


The quality of theillustrations is excellent but the print of the 
text is rather small and the legends are tiny. This imbalance 
between illustrations and textis a pity; it has been compounded 
by over-heavy printing of complex and distracting figure 
identification codes. Cross references between sections are not 
easy to find These shght problems with layout, however, 
cannot detract from the innate value of this book. It will 
become the standard textbook of radiological findings in 
urological disease, and it 1s recommended without hesitation 
for all surgeons and radiologists who deal with diseases of the 
genito-urinary system. 

W. HENDRY 


Renal Function in Anaesthesia and S 


urgery 
D. R. Bevan. 236 x 157 mm. Pp. 239+ xu. Illustrated. 1979. ? 


London: Academic Press. £15 00. 


THE major problem with monographs dealing with one small a 


aspect of medicine is to know at whom the book is aimed 


Those interested ın the field from a research point of view will 


already be familiar with the literature and will only be 
interested if the book contains onginal information or sum- 
marizes the life's work of a noted authority. On the other hand, 
the practising clinician will find the book valuable only if the 
contents act as a detailed guide to clinical problems over and 
above the guidance given in standard textbooks. 

I am afraid that this book fulfills the requirements of neither 
group Although the author, an associate Professor in anaes- 
thesia at McGill University, has a major interest in the subject 
and has contributed to the literature, -the book contains 
nothing that has not already been published and is patently not 
the result of a lifelong study. Despite the fact that the author 
states in the preface that the book contains guidance on the 
prevention, diagnosis and management of renal failure in the 
early postoperative penod, the detail is often less than that 
found in many standard textbooks dealing with postoperative 
complications I would have expected to find some mention of 
the problems posed by renal failure following crush injury and 
of the difficulties caused by sepsis and its management in the 
postoperative penod. Of the crush syndrome there is no 
mention and sepsis warrants only five lines in the chapter on 
postoperative renal failure, The chapter on that other major 
peon, the hepatorenal syndrome, is similarly disappornting, 

ng only a review of the literature and advocacy of Dawson’s 
well-known regimen described 1n 1968. 

My criticisms should not disguise the fact that the book 1s 
well written and interesting to read. I just do not know for 
whom it was written. 

MILES IRVING 


A Primer of Water, Electrolyte and Acid-Base Syndromes 
E Goldberger, Sixth edition, 243 x 162 mm. Pp. 472+ xi. 
Illustrated. 1980. London: Kimpton. £10-00 


THE first edition of this book was published in 1959 and this 
sixth edition in 1980. As in previous editions, there has been 
extensive revision, but Professor Goldberger has retained the 
basic format which can be described as a succinct and logical 
approach to the aetiology, climcal features, diagnosis and 
treatment of water, electrolyte and acid-base disturbances. 
Included for the first time are chapters on total parenteral 
nutrition and nasogastric tube feeding. Unfortunately, these 
topics are dealt ith rather briefly when compared with other 
sections of the book and the methods described and the 
solutions used are peculiar to North Amenca. Elsewhere in the 
book many of the drugs that are mentioned are only found in 
North America, and throughout the author has mEq and” 
other units formerly in use in this country but now replaced by 
those of the Système International d'Unités. The style does not 
lend itself to easy reading, but it can be recommended as a 
reference book that should be.found in any medical library. 
D. TWEEDLE 
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Edited by 
Adrian Marston DM, MCh, FRCS with 
Geoffrey V. P. Chamberlain MD, FRCS, FRCOG 
and John P. Blandy DM, MCh, FRCS. 





Compiled by three eminent surgeons, this book 
contains 35 chapters by 32 experienced teaching 
consultants from all over the U.K. It aims to provide a 
guide to a range of the more frequently performed 
operations of general surgery, for both advanced 
students and trained surgeons operating outside their 
specialty. Every chapter includes a critical review of 
the indications for the operation, preoperative 
preparation, operative techniques, aftercare and main 
complications. Each author gives a personal account 
of the actual operation based on his specialist 
experience, emphasising the practical aspects of 
modern surgical techniques. 


"Certainly this is a book that FRCS candidates would 
be well advised to study; they will not only learn a 
great deal from it but also will enjoy the experience? 
Harold Ellis, Professor of Surgery, Westminster 
Hospital. 


"Warmly recommended to surgical trainees and, in 
particular, to candidates for the final FRCS 
examination.’ 

Journal of the Royal Society of Medicine. 


Price £12.50 (plus £1.20 post and packing) 
248pp, A4 size, over 350 diagrams and numerous 
photographs. 


Northwood Books, 93-99 Goswell Road, 


London ECIV 7QA. BJS | 
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Although patients in general are 
adequately nourished in hospitals, 
there are many aspects of feeding that 
are causing concern among dietary 
specialists. 

Areas of concern cover pre- 
and post surgical care, anorexia, 
convalescence states and others. 

it was to help solve similar 
problems in the US. and Canada that 
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for several days whilst 

the pouches are replaced 
as often as necessary. 















| LJ Lj 


SURGICARE 
System2 


L 


The non-return valve 





permits easy access of 

urine to the lower part Few innovations in the last decade have contributed 
of the pouch as much to stoma management as the introduction of 
and efficiently prevents the Stomahesive™ wafer. Even in the most adverse 


the return of urine to 
pool in the area of 


circumstances, the Stomahesive wafer makes possible 
aleak-free attachment of appliances to the skin 


the stoma thus the thereby providing a unique degree of comfort free of 
Stomahesive'" wafer is irritation and soreness often associated with 
protected from ordinary adhesives. 
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urine and therefore these benefits which are particularly evident in 
remains secure and the management of urostomies. 
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days. generates confidence 
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Laschal Instru 


A unique range of instruments 
for placing, cutting and removing sutures 
with ease and safety. 


Laschal Needle Driver Suture Cutters (NDS) 

A positive needle holder combined with a unique 
suture tome that enables the surgeon to place, tie and 
cut sutures with a single instrument. The unique 
design allows thesharp blade to be exposed only at 
the suture channel which is positioned lateral to the 
needle holder jaws. The NDS range offers specialised 
instruments that contributes to shorter operating 
times during pelvic, thoracic, plastic and 
microsurgical procedures. 


Laschal Suture Removal Scissors (SRS) 

The unique design enables the operator to grip, 
mobilise, cut and remove the suture in one continuous 
movement. As well as minimising thé risks of damaging 
the healing tissue, the SRS simplifies suture removal by 
eliminating the need fora second instrument. b d 


Laschal precision suture tomes (PST). 

Precise suture cutters that can be safely and easily 
usedin difficult operating conditions. The suture slides 
inside a channel, guiding the instruments down to the 
surgical knot. The sharp blade is exposed only atthe 


suture channel and always cuts the suture to E 
a predetermined length above the knot. The Laschal i Dowi } S 


suture tome minimises the risk of accidental suture $i a 
cutting or tissue laceration. ^ Surgical —— ) 
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Please send me full details on the Laschal Range of Precision Suturing Instruments. 
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Cancer of the Head and Neck — 


The annual mortality in England and Wales is over 2500! 
E 




















Current opinion suggests that a combination of chemotherapy with either 
surgery or radiotherapy offers most promise for advance.” 


"The major advances in chemotherapy over the past year 
have centred around the further definition of the value 
of cisplatin in head and neck squamous cancer. . . ~ 


Neoplatin™ (cisplatin) has achieved significant tumour regression 
in head and neck tumours, both as a single agent and 
in combination with other drugs.’ 


$ A * 4 » ^ a * 
Further information about Neoplatin (cisplatin) in cancer is available from 


Mead Hime Division of Bristol-Myers Co. Ltd., 


Station Road, Langley, Slough, Berks. 5L3 6EB. Tel: : (0753) 44266. 


1. Office of Population Censuses and Surveys. Mortality statistics: 
England and Wales 1976. London: HMSO, 1978. (Series DHI No 4). i 

2, Taylor SG,IV. Head and neck cancer. In: Pinedo HM, ed. C ancer “Trade Mark, authorised user 
chemotherapy 1979. Amsterdam: Excerpta Medica, 1979: 237-256. (© 1980, Bristol-Myers Co Led 
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colitis, being a topical anti-inflammatory with 
exceptional benefits over the rectal enema in terms 
of simplicity and convenience. 

Gamma photography studies - have shown 
that a single dose of Colifoam remains in contact 
with the rectal mucosa for several hours. In one of 
these studies! the foam was seen to reach the 
sigmoid colon in most patients. The second study, 
using a different protocol which included healthy 
subjects, did not confirm this finding but the 
authors concluded: 
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The British Journal of Surgery has been served unstintingly by the Chairman of the Editorial 
Board, Professor L. P. Le Quesne, DM, MCh, FRCS, FRACS, for the past 8 years. Only his 
fellow editorial committee members can know how much hard work he has done, patient 
negotiation he has undertaken and persuasive charm he has exercised in making the journal what 

it now is—the central and dominant voice of British surgery. We wish him well, not only in surgery 


at large but also in the onerous task of Deputy Vice Chancellor of London University to which 
he now turns. 
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ASSOCIATION OF SURGEONS OF 
GREAT BRITAIN AND IRELAND 


The Annual Meeting of the Association took place in Bournemouth on 26, 27 and 28 March 1980 with the President, Professor 


G. W. Taylor, in the Chair. 


The papers for the Moynihan Prize are published in the order in which they were read. 
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[The prize was awarded to Mr S. B. Janvrin (Department of Surgery, Charing Cross and North Middlesex Hospitals) for his paper 
‘Postoperative deep vein thrombosis caused by intravenous fluids during surgery’.] 


Post-phlebitic syndrome—a functional assessment 


D. LAWRENCE AND V. V. KAKKAR* 


SUMMARY 

Foot volumetry is a simple, non-invasive technique for 
functional assessment of the venous system of the lower 
limb. The results of foot volumetry and venous pressure 
measurements were compared in 28 patients who were 
allocated to one of three groups—normal, uncomplicated 
superficial venous incompetence and deep venous 
incompetence—on the basis of clinical examination and 
ascending phlebography. Volumetry was found to dif- 
ferentiate more accurately between the three groups. 
Volumetry was also used in 113 patients who had suffered 
from phlebogrgphically proved deep vein thrombosis 
(DVT). Seventy-seven per cent of 34 patients who 
sustained a major DVT and 16 per cent of 79 patients with 
calf vein thrombosis had evidence of severe haemo- 
dynamic impairment equivalent to that seen in the 
established post-phlebitic syndrome. The clinical signific- 
ance of these findings is discussed. 





THE long term results of treatment of the post-phlebitic 
syndrome are unsatisfactory in approximately 30 per 
cent of patients (1). The measurement of pressure in the 
superficial veins has been shown to be a useful indicator 
of patients who are likely to benefit from early surgical 
intervention (2). However, such an approach has one 
major defect; repeated pressure measurements are often 
painful because of the need for cannulation of a vein on 
the dorsal aspect of the foot and at times may not be 
practicable. Recently, a foot plethysmograph has been 
developed in Sweden which measures a reduction in foot 
volume during exercise (3). 

The purpose of this prospective study was (a) to 
compare the non-invasive technique of foot volumetry 
and measurement of venous pressure, (4) to investigate 
the haemodynamic changes occurring after an episode 
of acute deep vein thrombosis (DVT) and (c) to relate 
these changes to the extent of the thrombosis 
demonstrated by phlebography. 





PE Cell 


14 cm 


Fig. 1. Diagrammatic representation of apparatus. 


Patients and methods 

Foot volumetry 

The foot volumeter is an open water-bath incorporating a 
critically damped photoelectric (PE) float sensor (Fig. 1) which 
operates an optical wedge, and is connected to a suitable chart 
recorder. In this way, a continuous, accurate, record of small 
variations in foot volume (+1 ml), both at rest and during 
exercise, can be achieved. 

In a normal limb with a competent venous system, the 
volume of the foot falls during exercise (4) due to the effects of 
the foot and calf muscle pumps propelling blood towards the 
right side of the heart. If either the deep or the superficial 
venous systems are incompetent, then not only will less blood 
be moved proximally, but also there will be a rapid reflux of 
blood in a distal direction. 


* Thrombosis Research Unit, King's College Hospital Medical 
School, Denmark Hill, London SES. 
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Fig. 2. a, Tracing from patient with normal venous system. 
b, Tracing from patient with incompetent deep venous 
system. c, Tracing from patient with incompetent superficial 
venous system. 


Method 

The patient's foot is placed in the water-bath which is then filled 
with water at 37 ^C to a constant depth of 14 cm. This level is 
determined by the photoelectric sensor operating a magnetic 
cut-off valve. Because of the increase in the volume of the foot 
on assuming the upright position (5), it is necessary, before 
conducting any measurements, to allow a period of time for 
equilibration to take place. This usually takes 2-4 min. At this 
point the system is calibrated by means of a 5 ml syringe. 

A standard exercise is performed which comprises 20 knee 
bends, to an angle at the knee of approximately 135^, at the rate 
of one every 2 s, in time to a metronome. It is important that the 
heel of the foot stays in contact with the bottom of the water- 
bath, otherwise troublesome turbulence will be set up. On 
completion of the exercise, the patient stands still until it can be 
seen from the chart recorder that the foot volume has returned 
to pre-exercise level. The rate at which this happens will be 
determined by the arterial inflow and by the reflux of venous 
blood, if any. The volume of the foot is determined by pumping 
the contents of the water-bath into a calibrated reservoir, 
having the same capacity. 

Typical tracings obtained with this apparatus are illustrated 
in Fig. 2. In the normal individual (Fig. 2a) there is a 
progressive fall in the foot volume during exercise (in this 
example, almost 30 ml), followed by a slow return to the pre- 
exercise level. A patient with severe deep venous incompetence 
(Fig. 2b) has a much smaller reduction in foot volume, with a 
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rapid return to the pre-exercise level. Fig, 2c illustrates a typical 
tracing from a patient with superficial venous incompetence. 

Several parameters are determined by foot volumetry (Fig. 
2a). The expelled volume (EV) is readily calculated, and this is 
related to the foot volume (EVR). The maximum rate of 
refilling of the foot volume Q 1s determined by calculating the 
slope of the first part of the refilling curve. A quotient Q/EVR is 
used for comparative analysis and T, is the time taken for 
refilling of half the expelled volume. 

Thulesius has calculated the experimental error to be 1-1 per 
cent of the mean foot volume being 1112-7 ml (3). 

On average, the patient with a post-phiebitic limb reduces his 
foot volume by only half of normal. However, of possibly 
greater significance is the fact that the foot volume returns to 
pre-exercise levels about five times more rapidly than norma. 
This rapid return represents the distal reflux of blood within the 
incompetent deep venous system. 


Comparison of foot volumetry and venous pressure 
measurement 

Twenty-eight patients were investigated by means of both 
venous pressure measurement and foot volumetry, After 
careful clinical examination and ascending phlebography, they 
were allocated to one of three groups: group I, normal, group 
Il, uncomplicated superficial venous incompetence and group 
Ill, deep venous incompetence. Two parameters obtained by 
venous pressure measurement were analvsed-—pressure reduc- 
tion and return time. The technique of ascending phlebography 
used has already been described elsewhere (6). 


Foot volumetry and the natural history of deep venous 
thrombosis 

One hundred and thirteen patients who had suffered from deep 
vein thrombosis were included in this study. None of these 
patents gave a previous history of DVT or had signs and 
symptoms of the post-phiebitic limb at the time of initial 
treatment. In each case the diagnosis was established by 
ascending phlebography. In 79 of these patients thrombus 
(> 5 cm) was confined to the calf veins only. Initial treatment in 
these patients consisted of heparin in therapeutic anticoagulant 
dosage for 7 days. Oral anticoagulation with Warfarin was 
commenced on the fifth day of treatment and continued for a 
minimum of 3 months. The remaining 34 patients had extensive 
thrombosis (greater than 5 cm in length) in the iliac, femoral or 
popliteal veins. In 32 of these calf veins were also involved. Ail 
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Table I: RESULTS OF VENOUS PRESSURE 
MEASUREMENT 


Pressure Return 
reduction time 
Group n (mmHg) (s) 
I Normal 7 48-5 5:5 22:6 7-7 
H Superficial li 3884183 15-6+14-6 
varicose veins 
III Deep venous 10 27.8 3-20-1 $242: 
incompetence 


Table I: RESULTS FROM FOOT VOLUMETRY 
(means +1 s.d.) 


EVR 
(ml/100 ml 
Group n foot vol.) Q/EVR T, (s) 
I Normal 7 194404 194-08 209-101 
H Superficial B 1-2+0-3 51422] 5942-0 
varicose veins 
Hi Deep venous 10 07-04 169469 3642-6 


incompetence 





Table HI: HAEMODYNAMIC ASSESSMENT OF 
DEEP VENOUS SYSTEM FOLLOWING CALF VEIN 
THROMBOSIS 


Follow-up Abnormal 
(mth) n Normal Mild- moderate Severe 
6 79 44 (52%) 26 (33%) 12 15%) 
12 69 26 (38%) 34 (49%) 9 (1394) 
24 58 26(45%) 24 (41%) 8 (1495) 


Mean age 57-5 years, range 23-79. 


Table IV: HAEMODYNAMIC ASSESSMENT OF 
DEEP VENOUS SYSTEM FOLLOWING ‘MAJOR’ 
VENOUS THROMBOSIS 


Follow-up Abnormal 
(mth) n Normal  Mild-moderate Severe 
6 36 6(1695) 17 (47%) 13 (36%) 
12 35 1 3%) 17 (48%) 17 (48%) 
24 22 0(0%) 5 (23%) 17 (77%) 


Mean age 62-6 years, range 29-73. 


Table V: HAEMODYNAMIC ASSESSMENT 
FOLLOWING THROMBOLYTIC THERAPY 


Degree Abnormal 

of lysis n Normal | Mild-moderate Severe 
Complete 8 l 3 4 
Incomplete 26 0 8 18 


Mean follow-up = 21 months. 


patients had a clinical history of DVT of less than 7 days. They 
received streptokinase therapy for a period of 5-7 days, 
followed by heparin for 3 days and concurrent anticoagulation 
with Warfarin, the latter being given for a minimum of six 
months. 

In both groups ascending phlebography was repeated on the 
sixth or seventh day to assess the extent of lysis or propaga- 
tion of the thrombus. Haemodynamic assessment by foot 


volumetry was performed at 6, 12 and 24 months following the 
initial episode of DVT. 


Results 

Comparison of foot volumetry and venous pressure 
measurements 

The results are summarized in Tables J and J. Student's 
unpaired / test was used for statistical analysis. Venous 
pressure measurement was able to differentiate only 
between groups I and III (P «0-001) but was unable to 
separate groups I and II or groups H and HI. Foot 
volumetry was able to differentiate between groups I 
and II (P «0-001) and also between groups I and HI, 
and between II and HI (P «0-05). 


Foot volumetry and haemodynamic changes after DVT 
The findings are summarized in Tables HI and IV. In the 
analysis of these results three parameters were used— 
EVR, Q/EVR and T ,—which give maximum discrimi- 
nation between patients with varying degrees of venous 
disorder. The data from foot volumetry allow patients 
to be placed into one of three groups: I, normal, II, mild 
to moderate venous insufficiency and III, severe venous 
insufficiency, as seen in patients with established post- 
phlebitic limb. 

Calf vein thrombosis group: The distribution of the 
patients between the three categories is largely un- 
changed at 2 years compared with that at 6 months 
(Table IT). 

Proximal vein thrombosis group: There was a progressive 
increase in the proportion of patients who had evidence 
of severe haemodynamic impairment from 6 months to 
2 years, until the proportion reached almost 80 per cent 
(Table IV). 


Thrombolytic therapy 

At mean follow-up of 21 months there was no difference 
in functional assessment between those patients in 
whom therapy had been successful (24 per cent) and 
unsuccessful (76 per cent) (Table V). 


Discussion 

The findings reported indicate that foot volumetry is a 
simple, readily reproducible technique which is ideally 
suited to repeated analyses on individual patients. The 
results of foot volumetry are superior to those obtained 
by venous pressure measurements. Patient compliance 
with the exercise is also much greater than with venous 
pressure measurement. 

There have been few prospective clinical studies 
where the haemodynamic status of the deep venous 
system has been assessed objectively following an 
episode of DVT. In a detailed retrospective review 40 
years ago, Bauer (7) examined 100 patients who had 
sustained ‘major’ forms of DVT up to 10 years earlier, 
and found that whilst many were free of symptoms for 
3-5 years, for every year that followed there were 
increasing numbers who developed chronic symptoms. 
After 10 years all his patients had oedema, four-fifths 
had induration and two-fifths had ulceration. Cranley 
(8), however, reported that the process was much faster, 
and that half the patients had developed ulceration 
within 5 years of DVT. 

In the present study, the large proportion of patients 
shown to have severe functional impairment following 
the more extensive type of DVT, when compared with 
those having calf vein thrombosis alone, is perhaps not 
surprising. Of interest, however, is that less than half of 


those patients who had the minor form of DVT had a 
normal haemodynamic result. Phlebography at 3 
months showed no evidence of extension of the throm- 
bosis to involve the proximal veins, and though the 
possibility of a later subclinical thrombosis cannot be 
entirely dismissed, it is probably unlikely. Chronic 
symptoms are known to develop in patients who have 
calf vein thrombosis and the incidence has been re- 
ported to range from 25 (9) to 95 per cent (10). 

The haemodynamic changes in the patients sustaining 
the more extensive DVT appeared to be progressive, 
until at 2 years almost 80 per cent of patients were 
classified as having severe incompetence similar to that 
recorded in patients with established post-phlebitic 
limbs. There appeared to be no similar progression in 
those patients who had a calf vein DVT alone. The cause 
must remain speculative but a likely reason is that the 
collateral venous circulation gradually decompensates 
following the major DVT. 

Thrombolytic therapy for major DVT is designed to 
prevent massive pulmonary embolism, but an added 
theoretical advantage is that, if effective rapidly, the 
therapy should prevent irreversible damage to the 
venous valves and thus maintain a normal haemo- 
dynamic response. 

The results reported here are therefore disappointing, 
the ‘successful’ group having the same result as the 
‘unsuccessful’. The reason is unclear. There is no doubt 
that subclinical rethrombosis can occur following 
thrombolytic therapy (11), and whilst thrombi may 
remain within valve pockets, these do not appear to 
affect the valve cusps—-at least at post-mortem (12). 

In the natural history of the sequelae of DVT, a 2-year 
follow-up period may be considered relatively short. 
Nevertheless, using the volumetric technique there is 
clear evidence that patients who develop severe 
haemodynamic deterioration within the venous system 
can be readily identified. 





Post-phiebitic syndrome 


It is possible that the development of an intra 
post-phlebitic syndrome might be prevented ifs 
in such patients were performed before advanced E 
damage has occurred. Studies are now in progress to 
validate such a hypothesis. 
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Postoperative deep vein thrombosis caused by intravenous 


fluids during surgery 


S. B. JANVRIN, G. DAVIES AND R. M. GREENHALGH* 


SUMMARY 

Using a new method of measuring whole blood clotting 
time, we have confirmed the findings of others, that blood 
clots faster when diluted with saline. A prospective trial 
was designed to test the hypothesis that intravenous saline 
peroperatively causes hypercoagulation and increases the 
risk of venous thrombosis. Sixty patients admitted for 
routine laparotomy were randomly allocated to either a 
group receiving intravenous fluids during or after oper- 
ation (Wet), or a group receiving no intravenous fluids 
(Dry). The Wet patients became significantly more 
haemodilute and hypercoagulable than the Dry 
(P « 0-001), and these changes correlated. A postopera- 
tive deep vein thrombosis occurred in 30 per cent of the 
Wet patients, but in only ? per cent of the Dry (P « 0-05). 
The need for intravenous fluids during uncomplicated 
surgery is probably unproved, and their greater use may 
have contributed to the increasing prevalence of venous 
thromboembolism. 


COAGULATION is accelerated if blood is diluted with 
saline (1—4). We have confirmed these findings with the 
Biobridge, which measures the impedance across a 
clotting sample of blood with the impedance across a 
heparinized sample of the same blood. This gives an 
accurate and reproducible measure of the whole blood 
clotting time—the impedance clotting time (ICT) (5). 
Using these results, a hypothesis was constructed: if in 
vitro saline haemodilution causes accelerated clotting, 
then intravenous saline administered during surgery 
may cause accelerated clotting— hypercoagulation — 
and predispose to postoperative deep vein thrombosis 
(DVT). The results of a preliminary trial on patients 
undergoing a variety of operative procedures, showed 
significant correlations between the amount of saline 
and similar fluids given during operation, the fall of 
packed cell volume (PCV), hypercoagulation as 
measured by the ICT and the subsequent occurrence of 
a DVT (6). However, correlation does not imply 
causation, and a prospective trial was therefore de- 
signed to test the hypothesis further. 


Patients and methods 

Sixty patients admitted for routine abdominal surgery were 
randomly allocated to one of two groups. The patients in the 
first group received 1 litre of intravenous Hartmann's solution 
per hour of operation, and then 2-3 1 of dextrose-saline/24 h 
for 2 days (Wet patients). The patients in the second group were 
given no intravenous fluids either during or after operation. 
Small, increasing amounts of water were taken by mouth from 
the first day onwards (Dry patients). Informed consent was 
obtained and the trial had previously been passed by the 
Hospital Ethical Committee. Any patient requiring blood 
transfusion during operation was withdrawn from the trial. All 
patients were mobilized on the day after surgery whether or not 
they had a drip. 

The ICT ind PCV were measured on the day before surgery, 
just before the induction of anaesthesia, at the end of operation 
and on the first, third and seventh days after surgery. 
Postoperative DVT was measured by the '**I-fibrinogen 


Table 1: COMPARISON OF WET AND DRY 
GROUPS FOR VARIABLES LIKELY TO INFLUENCE 
THE OCCURRENCE OF A POSTOPERATIVE DVT 


Wet Dry 

Sex 13M/15F 12M/18F 
Age 

Mean t1 s.d. 57 +10 58 12 

Range 40-73 40-83 
Weight (kg) Mean + s.d. 68 4- 10 67 t 11 
Weight/height? (kg/m) 25-3 24 43 
Varicose veins 1794 23% 
Smokers 43% 37% 
Length of operation (min) 

Mean + I s.d. 61413 57411 

Range 30-90 35-90 
Type of operation 

Cholecystectomy 21 23 

Vagotomy and drainage 5 3 

Gastrectomy | I 

Hiatus hernia i l 

Colon 2 l 

Staging laparotomy l 
Malignancy ] 3 


uptake test (7). The radioactive iodine was injected before 
operation and the leg counts expressed as a percentage of the 
heart count. An increase of 20 per cent above a previous 
reading at the same point, above an adjacent point, or above 
the same point on the opposite leg, and persisting for more than 
24 h, confirmed the diagnosis. Legs were scanned on the first 3 
days after operation and then on alternate days if no throm- 
bosis occurred. 

Student's z test was used to calculate the significances of the 
differences between means, and of the linear regression corre- 
lation. The significance of the association between intravenous 
fluids and DVT was calculated by a y^ test with Yates' 
correction. 


Results 

There were 30 Wet and 30 Dry patients. Three patients 
were withdrawn because they required blood transfu- 
sion during operation. Table I shows the differences 
between the groups for variables thought likely to 
influence the occurrence of a venous thrombosis. There 
were no statistically significant differences (at the 95 per 
cent level) between the two groups for any of these 
factors. 

The changes in ICT and PCV before, during and after 
surgery, with the patients divided into Wet and Dry 
groups, are shown in Fig. 1. There were no significant 
differences before operation, but at the end of surgery, 
the Wet patients were significantly more haemodilute 
and hypercoagulable than the Dry. This tendency 
continued into the postoperative period, but usually did 
not reach significance. With all 60 patients taken as a 
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Fig. 1. Changes of ICT and PCV before, during and after 
operation, with the patients divided into Wet (O) and Dry 


(@) groups. 
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Fig. 2. Correlation between dinde in ICT and PCV during operation, with both 


Wet (©) and Dry (6) patients plotted. 
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Table H: SIGNIFICANT ASSOCIATION BETWEEN 
INTRAVENOUS FLUIDS AND VENOUS 


THROMBOSIS (P <0-05) 

DVT No DVT 
Dry 2(7%) 28 (93%) 
Wet 9 (30%) 21 (70%) 


Total li 49 


Hotel HH eh rre irem erre ree mien Ke PH mide Eno uv ni Ex n 


single group, there was a significant positive correlation 
between the change of ICT during operation, and the 
change of PCV (Fig. 2). 

Significantly more Wet than Dry patients developed a 
postoperative DVT (Table IJ). The leg scans of the 9 
Wet patients who thrombosed all became positive. 
within the first 48 h after operation. Of the two Dry 
patients with a venous thrombosis, one developed her o a, 
DVT within the first 24 h, but was the only patient to = o0 
give a history ofa previous DVT; and the other was the — 0o. 
oldest patient in the trial (83 years), and was the only 
one to develop a late DVT (at 5 days). 

The changes in ICT and PCV before, during and after 

operation, with the patients now divided into 49 without 
and 11 with a venous thrombosis, are shown in Fig. 3. 
The DVT patients had a significantly lower mean ICT at 
the end of operation than the patients without DVT, 
and this trend was also seen in the changes of PCV, 
although they did not reach formal significance. 








Discussion 

Our use of the Biobridge has convinced us that the ICT 
is a more accurate measure of the whole blood clotting 
time than those currently available. We also believe thai 
this gives more information about a patient's 'coagul- 
ability' than assays of individual clotting factors, or 
measurements of parts of the clotting cascade. 
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Fig. 3. Changes of ICT and PCV before, during and after 
operation, with the patients divided into No DVT (A) and 
DVT (A) groups. 


Using this method we have shown that patients given 
intravenous Hartmann's solution during operation 
were significantly more hypercoagulable at the end of 
surgery than those kept dry. The significant correlation 
between the changes of ICT and PCV during operation 
would imply that this hypercoagulation is at least partly 
caused by haemodilution. The Wet patients were signi- 
ficantly more likely to develop a postoperative DVT. 
The DVT patients had significantly shorter clotting 
times at the end of surgery than the patients without 
DVT, which would suggest that hypercoagulation was 
the link in the association between  peropera- 
tive intravenous fluids and venous thrombosis. Thus the 
haemodilute Wet patients are pushed into a range of 
coagulability where venous thrombosis is likely to 
occur, whilst the Dry patients seem to be protected by 
being haemoconcentrated. 

The prevalence of venous thromboembolism has 
increased over the past decades. This is apparent from 
official returns on death certificates (8) and also from 
more detailed studies of single areas (9); and it appears 
to be an actual increase rather than a relative increase 
due to more surgery (10). This increasing prevalence has 
been paralleled in time by the growing use of intraven- 
ous fluids during and after surgery. A number of factors 
have contributed to this greater use, but one was the 
concept of replacing apparent fluid losses from the 
extracellular space with large amounts of crystalloid 
solutions (11). Although the methods used to measure 
these fluid losses have been questioned (12, 13), their 
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results led to situations such as that described in 1969, 
when '. . . patients [had] been receiving in the operating 
room four times as great amounts of fluid than those 
previously recommended' (14). The need for intraven- 
ous fluids, and especially saline, during uncomplicated 
surgery is probably unproved, and authors of textbooks 
of fluid balance have stressed that they are an un- 
physiological challenge to the normal metabolic re- 
sponse of salt and water retention which occurs after 
injury (15, 16). 

The finding that a low PCV leads to hypercoagulation 
and vice versa may also explain some apparent anom- 
alies in the epidemiology of DVT. The prevalence of 
venous thrombosis seems to be lower in tropical than in 
temperate countries (17, 18, 19), and lower in the hot 
months of the year in a country with a wide range of 
climate (20). The fluid lost by evaporation during and 
after surgery is up to three times more in hot, dry 
weather (21). This leads to relative dehydration, 
haemoconcentration and thus hypocoagulation and 
protection from venous thrombosis. 

The explanation of the strange negative association 
between smoking and venous thrombosis (22, 23) may 
be that smokers have a relatively higher PCV than non- 
smokers (24, 25), presumably in order to transport their 
extra carbon monoxide. However, this would render 
them hypocoagulable compared with non-smokers, and 
might protect them from thrombosis during operation. 
Similarly, conditions such as heart failure, pregnancy 
and the use of the contraceptive pill, all of which are 
associated with a high incidence of venous thromboem- 
bolism, are also all associated with a high plasma 
volume, low PCV and thus hypocoagulation. 

Intravenous fluids are now ubiquitous during and 
after all except the most minor of operations. Until now, 
their only apparent complication has been an occasional 
overloaded circulation; but our results would indicate 
that their use, and certainly their overuse, has con- 
tributed to the increasing prevalence of venous throm- 
boembolism. Lord Moynihan wrote in 1905 (26) that 
'Saline infusions are remedies we cannot afford to do 
without, but a little more discretion than seems to be 
generally customary should be exercised in their ad- 
ministration', and the present authors feel that this 
should be reiterated in 1980. 


Acknowledgement 
We would like to thank the British Medical Association for 
financial support, and Lewis Williams and Co. for the generous 
loan of a Biobridge. 


References 

l. TOCANTINS L. M., CARROLL R. T. amd HOLBURN R. H.: The 
clot accelerating effect of dilution on blood and plasma. 
Blood 1951; 6: 720-39. 

2. MONKHOUSE F. C.: Relationship between antithrombin and 
thrombin levels in plasma and serum. Am. J. Physiol. 1959; 
197: 984-8. 

3. GAERTNER H. A. : Own investigations on the hemostatic 
influence of erythrocytes. Wis. Med. J. 1967; 66: 345-8. 

4. VON KAULLA K. N. and VON KAULLA E.: Thrombin gener- 
ation in normal subjects and cardiac patients. Circ. Res. 
1964; 14: 436-46, 

5. UR A.: Analysis and interpretation of the impedance blood 
coagulation curve. Am. J. Clin. Pathol. 1977; 67: 470—6. 

6. JANVRIN S. B., UR A. and GREENHALGH R. M.: Postoperative 
deep vein thrombosis, an association with haemodilution. 
Br. J. Surg. 1978; 65: 825. 





. HASSAN M. A, 


. KAKKAR V. V., NICOLAIDES A. N., RENNEY J. T. G. et al: 1! ?5- 


labelled fibrinogen, test adapted for routine screening for 
deep-vein thrombosis. Lancet 1970; 1: 540—2. 


. VESSEY M. P.: The epidemiology of venous thromboembo- 


lism. In: POLLER L. (ed.): Recent Advances in Thrombosis. 
Edinburgh: Churchill Livingstone, 1973: 39—58. 


. MORRELL M. T. and DUNNILL M. S: The post-mortem 


incidence of pulmonary embolism in a hospital population. 
Br. J, Surg. 1968; 58: 347-52. 


. HODGSON D. C.: Venous stasis during surgery. Anaesthesia 


1964; 19: 96-9. 


. SHIRES T., WILLIAMS J. and BROWN F.: Acute change in 


extracellular fluids associated with major surgical pro- 
cedures. Ann. Surg. 1961; 154: 803-10. 


. REID D. J.: Intracellular and extracellular fluid volume 


during surgery. Br. J. Surg. 1968; 55: 5946. 


. GUMPERT J. R. W., ZOLLINGER R. M. and MOORE F. D.: 


Extracellular fluid volume CMS following major sur- 
gery. Br. J. Surg. 1968; 55: 382 


. ROTH E., LAX L. C. and MALONEY J. v.: Ringer lactate 


solution and extracellular fluid volume in surgical patients. 
Ann. Surg. 1969; 169: 149—69. 


. LE QUESNE L. P.: Fluid Balance in Surgical Practice, 2nd ed. 


London: Lloyd-Luke, 1957. 


. WILKINSON A. W. W.: Body Fluids in Surgery, 4th ed. 


Edinburgh: Churchill Livingstone. 1973. 

RAHMAN E. A. and RAHMAN I. A: 
uo e and deep vein thrombosis in Sudanese 
patients. Br. J. Surg. 1954; 61: 650-2. 


24. 


25. 


. CUNNINGHAM I. G. E. and YONG N. K: The inci 


. LAWRENCE J. C., XABREGAS A., GRAY L. et al: 


. KAMBAL A. Evaporative water loss in aduit Hen 


. CLAYTON 1. K., ANDERSON J. A, and MCNICOL G. Po 


. POLLOCK A. V. and EVANS M. Cigarette smoki: ad 






postoperative deep vein thrombosis in Malay 
Surg. 1974; 61: 482-3. : 


. NANDI P., WONG K. P, WEI W. L et al: Incidence à 





postoperative deep vein thrombosis in Hong Kong. 


Chinese. Br. J. Surg. 1980; 67: 251—3, 





Seasons 
variation in the incidence of deep vein thrombosis. Br. J 
Surg. 1977; 64: 777-80. 





patients in the Sudan. Br. J. Surg. 1978; 65: 1; 





cigarette smoking on subsequent postoperative - E 
boembolic disease in gynaecological patients, Br. ; Med. J. 
1972; 2: 402. 





eg RrANE deep-vein thrombosis. Br. Med. s. 1978; X. 
637 

STEWART R. D. BARETT E. D. PLATTE L. R e&t al: o 
Carboxyhaemoglobin levels in American blood doónom.. o. 
JAMA 1974; 229: 1187—95, ma 
DAVIES J. M., LATTOI. P., JONES J. G. et al.: Effects of stop e nee 
smoking for 48 hours on oxygen availability from the —— 
blood: a study on pregnant women. Br. Med. J. 1979; 2: 
355-6. 









. MOYNIHAN B. G. A: Abdominal Operations. Philadelphia: 


Saunders, 1905: S8. 





Br. J. Surg. Vol. 67 (1980) 694—698 Printed in Great Britain 


Neural and humoral factors in postoperative ileus 


J. A. RENNIE, N. D. CHRISTOFIDES, P. MITCHENERE, D. FLETCHER, HELEN L. 
STOCKLEY-LEATHARD, S. R. BLOOM, A. G. JOHNSON AND A.J. HARDING RAINS* 


SUMMARY 
Two inhibitory mechanisms in the human colon which may 
contribute to postoperative ileus have been studied. 

Dopamine, a possible peripheral neurotransmitter, 
inhibited isolated colonic smooth muscle strips by a direct 
effect in longitudinal muscle and by a nerve-mediated 
mechanism in circular muscle. 

Plasma motilin levels were suppressed pre- and per- 
operatively and elevation of levels postoperatively cor- 
related with the return of normal motility and the severity 
of the operation. 


THE traditional view that postoperative ileus equally 
affects the stomach, small intestine and colon is no 
longer acceptable. The small intestine regains its mo- 
tility within hours of the operation, the stomach begins 
to empty at 24h, as signalled by the return of bowel 
sounds, but the colon remains inactive for 48 h (1) or 
more before passage of flatus indicates the return of 
normal propulsive motility. 

Interest, therefore, has centred on the role of the 
colon in postoperative ileus (2), the hypothesis being 
that the inactive colon becomes passively distended with 
gas, and a failure to expel the flatus leads to distension of 
the small bowel and the conversion of a physiological 
postoperative ileus into a pathological process. 

The mechanism of this atonia is not understood 
although certain factors, e.g. hypokalaemia and peri- 
tonitis, are known to prolong it. Undoubtedly the 
incision of the peritoneum and handling of the intestine 
stimulates an inhibitory response, which may be sym- 
pathetic in origin as suggested by Neely and Catchpole 
(3), who reported successful treatment of pathological 
paralytic ileus with adrenergic blocking agents and 
cholinergic stimulants. 

In addition, Davison (4) has suggested that in ileus 
the balance between excitatory cholinergic and in- 
hibitory nerves is shifted so that the effect of the intrinsic 
non-adrenergic, non-cholinergic inhibitory nerves 
predominates. 

We have now studied two mechanisms in the human 
colon which may contribute to ileus; one involves 
dopamine, the other motilin. 

Dopamine is a precursor of adrenaline and nor- 
adrenaline. It is an established neurotransmitter in the 
central nervous system and is widely distributed in the 
gastrointestinal tract (5), although physiologically 
available concentrations in the colon are as yet un- 
known. The mechanism of its possible inhibitory role in 
the colon has now been investigated in isolated muscle 
strips. 

Motilin, a 22 amino acid peptide, is one of several 
gastrointestinal peptides that have been shown to 
stimulate colonic activity (6). Others include gastrin (7) 
and cholecystokinin (8). Motilin is also known to 
stimulate motility in the upper gastrointestinal tract and 
to initiate the onset of the interdigestive migratory 
myoelectrical complex (9). Circulating plasma motilin 
levels have now been measured and related to left 


colonic myoelectrical activity and pressure changes 
during surgery. 


Methods 

Isolated muscle experiments 

Experiments were designed to test the effects of dopamine at 
different concentrations on human colonic circular and longi- 
tudinal muscle. 

Specimens of macroscopically normal right and left colon 
were collected fresh from the operating theatre, following 
resection for malignancy. A section of colon well away from the 
tumour was selected, and the mucosa dissected from the 
muscular layers. The muscle was cut into strips 
1-2 mm x 10-20 mm, parallel to either the longitudinal or 
circular muscle. These muscle strips were either studied 
immediately or stored overnight at 4 "C in oxygenated Krebs' 
solution. Both fresh and stored tissues responded similarly 
(10). Strips were suspended in an organ bath in freshly 
prepared oxygenated Krebs' solution at 37 ^C, bubbled with 5 
per cent CO, in O,. Responses were recorded isotonically 
under a load of 1 g. 

Recordings were made of the effects of dopamine, at 
concentrations between 6:5 and 650 umol/l, alone and in 
combination with intramural nerve stimulation. Electrical 
stimulation of intramural nerves was applied between parallel 
wire electrodes placed one on either side of the tissue. Impulses 
of 1 ms duration at supramaximal voltage were delivered at 
frequencies between 2 and 20 Hz in trains lasting 20 s. 

Domperidone, a relatively specific. peripheral dopamine 
antagonist in the stomach (11), was also studied alone, at 


Table I: SAMPLING TIMES FOR PLASMA MOTILIN 
LEVELS 


Preoperative 
Basal, after 8 h fasting 
Basal, after 83 h fasting 
i 30min after premedication with 
Omnopon/scopolamine or pethidine/atropine 
2  pre-anaesthetic induction 
3 J post-anaesthetic induction 


Peroperative 
4 at skin incision 
5 Jat peritoneal incision 
6 on palpation of intestine 
7  Smmin after palpation 
of intestine 
8 20min after palpation 
of intestine 
9 on gallbladder excision or hernia repair 
10 — after closure of abdomen 
11 after reversal of relaxant with neostigmine 
Postoperative 
12 6h postoperatively 
13 24h postoperatively 
14 48h postoperatively 
15 72h postoperatively 
16 — 96 h postoperatively 
(cholecystectomy group only) 


cholecystectomy 
group only 


* Departments of Surgery and Pharmacology, Charing Cross 
Hospital Medical School, London, and Department of 
Medicine, Hammersmith Hospital, London. 

Correspondence to: J. Rennie, Department of 
Surgery, Charing Cross Hospital Medical School. 
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Fig. 2. Representative trace of the effect of dopamine on electrically stimulated and acetylcholine induced contractions in 


colonic circular muscle. 
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concentrations of 2-3, 23 and 230 umol/l, and in combination 
with dopamine or nerve stimulation. Additionally, the effects 
of dopamine, with and without domperidone, were studied on 
acetylcholine-induced contractions in longitudinal and circular 
muscie. 


Clinical study 

Two groups of patients, one undergoing hernia repair and one 
undergoing cholecystectomy, were studied. The levels of 
circulating plasma motilin were estimated in blood samples 
obtained at various times from these two groups of patients 
(Table f). 





48hrs 
Post Op 
Fig. 3. The changes in plasma motilin for hernia and cholecystectomy groups of patients. 
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Left colonic electrical and pressure activity was monitored i 
five cholecystectomy patients. All patients gave nfor 
consent for this investigation and ethical permission s 
obtained from the Medical Ethical Committee o 
Cross Hospital. On the day prior to operation, after: 
overnight fast, modified EEG electrodes were passed vi 
sigmoidoscope to 25 and 15 cm from the anal verge and het 
that level by a small negative pressure exerted through « 
tube inserted in the dome of the electrode. A further fine tbe: 
that same level was perfused with saline at 12 ml/h, providing 
continuous pressure recordings. Recordings of electric al ando 
pressure activity were made for 1 h. 
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Fig. 4. The changes in left colonic pressure after cholecys- 
tectomy (n = 5). 


At the conclusion of the operation, with the patient still 
anaesthetized, electrodes were again passed to 25 and 15 cm. 
They remained in the lumen until the final recording 48 h 
postoperatively. Further 60-min recordings were made im- 
mediately postoperatively, then at 6, 24 and 48 h later. 


Analysis of results 

Radioimmunoassay. The assay for plasma motilin was able to 
detect changes of 3 pmol/l with 95 per cent confidence. The 
assay was highly specific for motilin and had no cross-reactions 
with other gastrointestinal hormones. The antibody used (M) 
has been shown to be specific for the biologically active N- 
terminal moiety (12~14). 


Electrical activity 

A line index was calculated for each minute of the recording. A 
simple map measurer was led over the electrical trace line and 
the length of this line was called the electrical index. This index 
gave an estimation of the total electrical change. Computer 
analysis of the electrical variance has shown the electrical index 
to be an accurate estimation. 


Pressure activity 
The area under the pressure curve was calculated for each 
minute to give an estimation of the total pressure change. 
Patients’ recordings were compared by analysing the last 
I0 min of each hour's tracing and taking the mean of these 
10 min to provide an electrical index, and area under the 
pressure curve for each of the five recording periods. 
The 10-min results were compared by a Student's paired / 
test. 


Results 

Isolated muscle experiments 

Longitudinal muscle strips: The effect of dopamine on 
longitudinal muscle was tested in eight strips of taenia 
from six colons. All strips showed graded relaxations 
with sustained reductions of tone when dopamine 
concentrations were increased from 32 to 650 umol/l 
(Fig. 1). Domperidone failed to antagonize this effect 
when added to the organ bath in concentrations of 2:3, 
23 or 230 pmol/l, but paradoxically, tended to enhance 
relaxations at all dopamine concentrations, an effect 
seen maximally with domperidone 23 umol/l (P «0:2, 
n = 6). 

Nerve-mediated responses consisted of relaxation 
during electrical stimulation followed by rebound exci- 
tation (15). Dopamine failed to increase the electrically 
induced relaxations (# = 6), but domperidone increased 





the nerve-mediated relaxations at each frequency 
(P «0-05, n = 6). 

Circular muscle strips: Dopamine in concentrations of 
6:5, 65 and 650 pmol/l failed to exert any direct effect on 
eight strips of circular muscle, but reduced the contrac- 
tions which follow intramural nerve stimulation 
(P «0:05, n = 8) (Fig. 2). Electrically induced relax- 
ations were usually reduced but not significantly, by 
dopamine (65 or 650 pmol/l) (P «0-2, n = 8). 

The graded contractions due to direct muscle stimu- 
lation with increasing doses of acetylcholine (6:8, 34-2 
and 68 pmol/l) were unaffected by increasing doses of 
dopamine. Domperidone at 2:3, 23 or 230 pmol/l failed 
to influence either direct or nerve-mediated responses in 
circular muscle. 


Clinical experiments 

Fig. 3 shows the mean plasma motilin levels 
( t: s.e.mean) for 8 patients undergoing herniorrhaphy 
and 1! patients undergoing cholecystectomy. In the 
cholecystectomy group the mean basal motilin concen- 
tration was 43 + 10 pmol/l falling to a peroperative level 
of 11-5+3 pmol/l, equivalent to a 78+4 per cent 
reduction (P «0-001). Peroperative handling of the 
small and large bowel at routine laparotomy elevated 
the plasma motilin, the maximum rise being seen 
between 5 and 20min after palpation (motilin 
26+5 pmol/l). Plasma motilin levels then remained 
suppressed for 24 h (32 + 10 pmol/l) and gradually rose 
to a peak at 72 h (99 + 22 pmol/l), corresponding with 
the day on which flatus was passed in 10 out of the 11 
patients. Passage of flatus was taken as a subjective 
indication. of the time at which colonic motility had 
returned. 

In the hernia groups the mean basal motilin concen- 
tration was 45 +13 pmol/l falling to a peroperative level 
of 19+4 pmol/l. Motilin levels rapidly returned to 
normal and at 24h were 68 +17 pmol/l. Peak levels 
were achieved between 48 and 72 h postoperatively. The 
difference in motilin levels between the hernia and 
cholecystectomy groups at 24h was significant 
(P « 0:05). 

Fig. 4 illustrates the changes in pressure recorded at 
25 cm as expressed by the area under the pressure curve. 
The mean basal pressure of 10-9 -- 1-8 rose to 2041-8 
immediately postoperatively. At 6 h postoperatively the 
mean pressure was 14-4 3- 0-7 and then rose gradually 
over the next 48 h to reach a peak at 25+6. Similar 
changes were seen at 15 cm with a mean basal pressure 
of 1341.9 rising immediately postoperatively to 
25+2-8, falling to 164+1-4 at 6h and rising to 
19-8 +43 at 48 h. 

The mean electrical index showed no significant 
changes during the period of recording. Mean basal 
values at 25 cm of 82-411 rose to 8424+295 im- 
mediately postoperatively but fell to 80-6 + 0-6, rising at 
24h to 9513-9 and falling to 80-6+0-6 at 48 h. The 
index at 15cm dropped from a basal 93:2+5-9 to 
89-4 +23 immediately postoperatively, falling gradu- 
ally over the next 48 h to 82-- 1-17. 

Frequently analysis consistently demonstrated a high 
incidence of 3c/min activity during all recording 
periods. 


Discussion 

Our experiments have demonstrated two possible in- 
hibitory mechanisms which may occur in the colon and 
contribute to ileus. Neural and humoral mechanisms 
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are triggered during an abdominal operation, and either 
by inhibition of stimulating factors influencing colonic 
smooth muscle activity or by stimulation of inhibiting 
influences produce in the colon a state where intra- 
luminal contents are no longer propelled aborally. 

The experiments show that dopamine, by acting 
locally, relaxes the colon. Although the stated organ 
bath concentrations might be considered high, it is well 
known that dopamine is rapidly inactivated in 
physiological solutions, so the concentration in the 
vicinity of the receptors is likely to be considerably 
lower. Dopamine has a direct effect on longitudinal 
muscle but acts via a nerve-mediated mechanism in 
circular muscle, a fact further substantiated by the 
failure of dopamine to alter the direct contractile effect 
of acetylcholine in circular muscle. These observations 
are consistent with the possibility that dopamine acts as 
a mediator of non-adrenergic, non-cholinergic inhi- 
bition or as an inter-neuronal transmitter. 

The inhibitory influence of dopamine on gastro- 
intestinal smooth muscle has been established pre- 
viously in the stomach (16). Dopamine is thought to be 
one of the mediators of adaptive relaxation of the 
stomach where domperidone is a relatively. specific 
antagonist. The effect of dopamine in the colon has not 
been fully defined previously. From the studies reported 
here, it relaxes smooth muscle of the colon and the 
inhibition of nerve-mediated contraction 15 of signific- 
ance, occurring as it does in the circular muscle, which is 
primarily concerned with the propulsion of luminal 
contents. This suggests that dopamine, if released, 
might inhibit colonic motility, and thereby contribute to 
the state of ileus. Specific dopamine receptors have been 
demonstrated in the stomach (17). Those in the colon 
clearly differ, since here domperidone does not anta- 
gonize dopamine. These admittedly preliminary find- 
ings might suggest that dopamine receptors in the gut 
are heterogeneous, as they are in the brain (18). 

In both the hernia and cholecystectomy group of 
patients there was a significant suppression of circulat- 
ing motilin peroperatively. The plasma motilin levels 
began to rise soon after the operation in the hernia 
group, but were suppressed for 24h in the chole- 
cystectomy group. Preliminary studies have shown 
atropine to cause a suppression of circulating motilin 
levels, an effect lasting for 3—4 h. This suggests that the 
cholinergic nervous system may control motilin release. 

Previous studies have indicated that operations affect 
different parts of the alimentary tract in different ways 
(19). This study has shown that the postoperative 
changes in left colonic pressure parallel the changes in 
circulating motilin. Although our studies are unable to 
distinguish segmenting pressure activity from propul- 
sive activity, the rise of pressure to a peak immediately 
prior to passing flatus and the corresponding peak of 
motilin, suggests that motilin, known to be a potent 
stimulant of colonic myoelectrical and pressure activity, 
may be involved in the genesis of effective propulsive 
activity. 

Neely (20) and Aird (21) have reported that the 
duration of postoperative ileus is proportional to the 
severity ofthe surgical trauma and the type of oper- 
ation. It was presumed that prolonged exposure and 
handling of the gut were important factors in the 
duration. of postoperaive colonic ileus. However, 
Wilson (1) showed that the length of operation had little 
or no effect on the duration of colonic ileus. In this 
series, handling of the intestine at routine laparotomy 
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prior to cholecystectomy led to a rise in circulating 
motilin, suggesting that direct stimulation may cause ifs 
release and thus stimulate colonic motility, When the 
results for the cholecystectomy and hernia groups are 
compared there is a suggestion that motilin levels 
following longer operations may be suppressed for 
longer periods, and our preliminary results following 
hemicolectomy (unpublished) confirm this. 

Our results indicate that cholecystectomy has a 
minimal effect on the electrical activity of the colon, the 
basal electrical rhythm remaining unchanged. These 
findings correspond to those reported for the small 
intestine (22) and confirm that, despite the difference in 
the time at which the small and large intestine regain 
motility, basic pacesetter activity is always present. 
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The recovery of intestine after ischaemic injury 


THOMAS F. GOREY* 


SUMMARY 

A reproducible model of reversible segmental ischaemia 
was used to evaluate methods of predicting intestinal 
viability after the release of strangulation. Visual assess- 
ment in the immediate period after reperfusion and at 
‘second-look’ 24 hours later was inaccurate in identifying 
recoverable bowel. A Doppler probe used to detect the 
return of pulsatile blood flow was overpredictive of 
necrosis. The pattern of surface fluorescence after injec- 
tion of the supravital dye fluorescein increased the 
accuracy of predicting intestinal recovery. 

A series of silicone rubber injections was carried out to 
investigate whether the patency of the microvessels 
influenced the outcome. It was shown that as the ischaemic 
period increased there was progressive failure of the 
microcirculation. 

It was concluded that the fluorescein injection test 
correctly identifies recoverable bowel and that the out- 
come after ischaemic injury is related to microvascular 
patency. 


SURGEONS are often faced with a dilemma in managing 
ischaemic bowel; will the bowel be viable and survive, or 
should it be resected with the possible consequences of 
metabolic insufficiency? 

There are two major contributions that can be made 
to the understanding and management of the ischaemic 
bowel: first, the development of methods of accurately 
predicting the recovery of bowel after restoration of 
blood flow, and secondly, a better understanding of the 
underlying pathophysiology. Both may lead to im- 
proved surgical diagnosis and treatment. 

Other authors have emphasized the difficulty of 
predicting intestinal viability after release of strangu- 
lation (1). Some surgeons advocate elective re- 
exploration 24h later if a doubt exists about the 
viability of intestine not resected—a ‘second-look’ oper- 
ation (2). 

Because of the inadequacy of clinical criteria an 
experiment was designed to study two alternative 
methods. In addition, silicone rubber injections were 
carried out to assess the role of microvascular patency in 
recovery of the intestine. 


Materials and methods 

All the experiments were carried out in male Sprague- Dawley 
rats, weighing 495-20 (Ls.d.) g. They were fasted for 18h 
before surgery and anaesthesia was induced by an intra- 
peritoneal injection of chloral hydrate (36 mg/kg). For the 
duration of the experiment the animals were maintained 
on parenteral Ringer's lactate solution (30 ml/kg ' 8h'^!) 
together with gentamicin (l mgkg '! 8h ^) clinda- 
mycin (5mgkg ! 8h '!) sodium bicarbonate 
(L[3mmolkg ' 8 h`’). 

In each animal a 6-cm length of terminal ileum was isolated 
from the circulation in such a way that blood flow could be re- 
established after the desired ischaemic period. Two rubber 
tubing ‘stents’ were introduced into the intestinal lumen via a 
distal enterotomy and so positioned to isolate the chosen loop. 
Lengths of umbilical tape tied over the bowel and marginal 
vessels at the site of the stents interrupted the mural circulation. 
The tape was threaded through a silicone ring which acted as a 


and 


Clip occluding 
segmental pedicle 


Intraluminal 
stent 
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——————5 


Fig. 1. Model of reversible intestinal ischaemia. 








Release 
of tape 


buttress to prevent trauma to the bowel when the tape was cut 
to restore the mural circulation. A microvascular clip was used 
to occlude the segmental pedicle, and the mesenteric circulation 
could be restored by removing this clip (Fig. 1). 

Using this experimental model intestinal viability was 
assessed after various periods of ischaemia. Viability was 
assessed visually using the standard clinical criteria of return of 
colour, pulsation and peristalsis, both immediately after the 
restoration of the circulation and at a 'second-look' operation 
24 h later. 

A Doppler probe applied to the intestinal wall (3) was used to 
detect the presence of pulsatile blood flow. Surface fluorescence 
was observed after intravenous injection of 5 per cent fluores- 
cein sodium (SAS Ltd, Victoria House, London WC!B 4DF) 
(0-5 mg/kg body weight). 

The animals were sacrificed 48 h after the release of strangu- 
lation and the ischaemic segment together with a norma! 
control loop of intestine from each animal were subjected to 
histological examination to determine viability. 

The sensitivity and specificity were calculated by standard 
formulae (4) and 95 per cent confidence intervals were calcu- 
lated assuming a binomial distribution. The statistical agree- 
ment of each method with ultimate outcome was determined by 
the Kappa coefficient of agreement and expressed as a prob- 
ability (5). 

Microvascular patency after increasing periods of ischaemia 
was studied using the same animal model. Silicone rubber casts 
were made of the microvasculature 15 min after the release of 
the vascular occlusion. The silicone was injected into the 
superior mesenteric artery at a constant pressure of 
150 mmHg. After the rubber had polymerized the bowel 
segments were dehydrated in alcohol and immersed in methyl 
salicylate. This made the parenchymal and stroma! tissues 
transparent and the microvascular anatomy was then ex- 
amined under the dissecting microscope. 

A total of 64 casts of the microvasculature was made after 
periods of occlusion ranging from | to 14 h, at intervals of | h. 
Numerical values were given to each of four recognizable 
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Fig. 2. Uniform uptake of fluorescein indicating a viable 
segment. 





Fig. 4. No uptake of fluorescein in necrotic bowel. 


features of the microvasculature by allocating a score of 2, 1 or 
0 to each depending on the degree of filling. In this way a 
maximum of 8 points, denoting a fully patent microcirculation, 
could be obtained for each loop studied. For purposes of 
comparison normal loops of bowel were similarly injected and 
scored in each animal and an index of microvascular patency 
was calculated by dividing the score for the ischaemic segment 
by the score for the normal segment. 


Results 

Uniform uptake of the fluorescent dye throughout the 
bowel was associated with survival in the majority of 
intestinal segments (Fig. 2). When the uptake was 
irregular with only patches of fluorescence between the 
straight intestinal vessels, necrosis was likely (Fig. 3) and 
in severe degrees of ischaemia no uptake was seen (Fig. 
4). 

The sensitivity and specificity of each method in 
detecting non-viable intestine was calculated. 
Identifying non-viable intestine is of greater importance 
to the surgeon because of the morbidity and mortality of 
not resecting necrotic bowel at operation. The predic- 
tions were compared with the viability as determined by 
histological examination 48 h after release of occlusion 
by a pathologist who objectively assessed the degree of 
ischaemic necrosis. 

The intestinal segments were subjected to a range of 
ischaemic periods after which they either recovered or 
became necrotic. Of 64 segments assessed by visual 


Fig. 3. Patchy irregular fluorescence associated with a non- 
viable segment. . 


Table I: ACCURACY OF EACH METHOD IN 
DETECTING NON-VIABLE INTESTINE 


No. of Sensitivity Specificity 





Method segments (96) (9o) P 
Standard 64 69 4- 14 74 4 20 = ()-0008* 
visual 
criteria 
‘Second 64 64+14 100 < 0-0002* 
look’ 
Doppler 6l 57+15 89 = (0-0003* 
flow (75—100) 
probe 
Fluorescein 64 96 95 < 0-0002* 
fluorescence (90-100) . (85-100) 





* Statistically significant level of agreement at the P «0-05 
level (Kappa coefficient of agreement). The percentages are 
given within 95 per cent confidence intervals as determined 
by binomial distribution. 


criteria, 14 were correctly identified as viable, 31 as non- 
viable and the outcome in the remaining 19 was 
incorrectly predicted. At ‘second-look’ 29 of 45 non- 
viable segments were correctly identified and all 19 
viable segments were recognized as such. Fluorescence 
test correctly predicted viability in 18 segments and 
identified 43 necrotic segments but incorrectly predicted 
the outcome in 3 segments. The Doppler method was 
evaluated in only 61 segments due to technical diffi- 
culties with the probe in 3 tests, and 17 of 19 viable 
segments were detected while 24 of 42 non-viable 
segments were identified. These results are summarized 
in Table I. Sensitivity indicates the percentage of non- 
viable segments detected, whereas specificity indicates 
how often an evaluation of a segment as non-viable was 
correct. 

The silicone rubber injections outlined the segmental 
distribution of the mesenteric vessels. In the normal rat 
intestine the branches of the superior mesenteric vessels 
divide near the bowel wall and run parallel to the 
intestine proximally and distally to form a marginal 
arcade from which the intramural vessels are dis- 
tributed. The silicone casts of the normal microcircu- 
lation showed four consistent features as follows: 

l. Straight vessels branch at right angles from the 
marginal arcade to arch over both surfaces of the 
intestinal wall and anastomose along the antimesenteric 
border. 
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Intestinal recovery after ischaemic injury 
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Fig. 7. Index of microvascular patency plotted against 
ischaemic time. 


2. Thestraight artery and vein run together, and such 
‘vessel pairing’ can clearly be seen down to this level. 

3. Smaller, connecting vessels join adjacent straight 
vessels. 

4. A small vessel network in turn is seen between the 
connecting vessels. 

The degree of filling of each of these four features of 
the mural circulation was scored and the index calcu- 
lated. As the ischaemic period increased there was 
progressively diminished filling of the microcirculation 
with silicone (Figs. 5 and 6). The index of microvascular 
patency plotted against ischaemic time showed that the 
index decreased from 1 to 0-3 as the ischaemic period 
increased (Fig. 7). 


Fig. 6. After 6-8 h ischaemia: small vessel network is 
sparse and ‘vessel pairing’ is not consistent. 


Discussion 

Intestinal ischaemia may be due to both occlusive 
and non-occlusive mesenteric vascular insufficiency. 
Mortality in these conditions is high, ranging up to 93 
per cent in reported series (6). 

This study is aimed primarily at the accurate identifi- 
cation of viable bowel when much of the small intestine 
is ischaemic due to occlusion of the main mesenteric 
vessels, where even in survivors of resection there is a 
discouraging morbidity because of anastomotic and 
nutritional problems (7). Therefore, the ability to 
predict accurately intestinal recovery from ischaemic 
injury would represent a major advance since this would 
decrease the incidence of unnecessary resection and 
eliminate the need for ‘second-look’ operations. 

Many studies (1,8), confirm the unreliability of 
standard clinical criteria such as the return of peristalsis, 
pulsation and colour in predicting intestinal viability 
Peristalsis may be a good indicator but may be absent 
immediately after release of strangulation and anoxic 
spasm may mimic peristalsis (9). In the present model 
visual assessment was insensitive both at primary 
operation and at ‘second-look’—on both occasions over 
30 per cent of non-viable bowel segments were not 
identified as such. When the intestine was considered 
non-viable at ‘second-look’, however, this was highly 
specific. 

Wright and Hobson (3) first used the Doppler method 
to monitor blood flow in the small arteries in the 
intestinal wall. Its value in assessing bowel viability was 
shown intraoperatively in 3 patients with gastrointes- 
tinal ischaemia due to superior mesenteric artery throm 
bosis (10). Cooperman et al. (11) found that the 
presence of a surface Doppler signal accurately 
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predicted anastomotic viability after resection in experi- 
mental intestinal ischaemia in baboons. In the present 
model, however, the Doppler was neither sensitive nor 
specific in detecting non-viable intestine. The technique 
gave rise to several problems in the rat model. First, it 
was difficult to achieve consistent apposition of the 
probe on the intestinal surface due to the small diameter 
of the rat intestine relative to the probe tip. In addition, 
manipulation of the bowel made detection of the signal 
more difficult, and also, when the bowel was left 
undisturbed in the peritoneal cavity, transmitted puls- 
ation from the underlying aorta had to be distinguished 
from the surface Doppler signal. 

Fluorescein is a vital dye actively taken up by living 
cells, giving an indication of intestinal viability as well as 
simply outlining the extent of reperfusion. It was first 
used to monitor perfusion after release of strangulation 
by Lange and Boyd (12). They found uniform fluores- 
cence in intestinal segments in rabbits after 3ih 
ischaemia. With ischaemic periods greater than this, 
however, there was either non-homogeneous staining or 
complete absence of fluorescence. Stolar and Randolf 
(13) extended the use of fluorescence after release of 
strangulation to predicting the actual viability of the 
ischaemically injured intestine. They described three 
patterns of fluorescence only one of which was of any 
predictive value in the immediate period after reperfu- 
sion. The other two patterns only became evident when 
fluorescein was re-injected 24 h later. 

In the present experiment 6 patterns of fluorescence 
were seen immediately after the release of strangulation 
and each could be correlated with either recovery or 
non-recovery of intestine. The sensitivity of the fluores- 
cence test in correctly identifying non-viable intestine 
was 96 per cent with a specificity of 95 per cent, only 5 
per cent of intestinal segments predicted as non-viable 
being capable of recovery. 

The index of microvascular patency decreased from 1 
to 0-3 as the ischaemic time increased, thus demonstrat- 
ing that the ischaemic injury is associated with a 
progressive failure of the microcirculation. 

Silicone rubber has a viscosity of 15-25 cP and flows 
freely into the vascular system, it is not miscible with 
water and so displaces the blood as it flows (14). By the 
injection-clearing technique the mural plexuses of the 
intestinal microvasculature are seen superimposed on 
top of one another rather than in a compartmental 
distribution. 

While the vascular architecture of an organ may 
reflect its function, one must be careful about inferring a 
functional significance to non-patent vessels without 
parallel measurements of blood flow distribution. 





The significance of these studies must also be assessed 
against the background of considerable functional and 
anatomical differences in the intestinal microcirculation 
between different species (15). l 
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Plasma suppressive activity and kidney graft survival 
P. S. VEITCH, B. K. SHENTON, G. PROUD ANDR. M. R. TAYLOR* 


SUMMARY 
Over the past few years many centres have shown that 
blood transfusions given to potential renal transplant 
patients are beneficial to subsequent graft survival. 
Results from this centre have shown that an elevated 
ability of plasma to suppress lymphocyte reaction to 
antigen is associated with blood transfusions in chronic 
renal failure patients. In a prospective study, plasma 
suppressive activity was measured at the time of 
transplantation in 49 patients who were followed for 
between 3 and 15 months. Results showed that patients 
with a low level of plasma suppressive activity were at risk 
from early grafi loss due to acute rejection. Furthermore, 
most A the suppressive activity was related to the 
naturally occurring plasma protein, ț macroglobulin. 
This prospective study reports a significant association 
-between low plasma suppressive activity and early kidney 
graft loss through rejection, and suggests án explanation 
for the beneficial effects of blood transfusion on graft 
survival, 


"" 


FOLLOWING two reports 1n 1973 and 1974 (1, 2) several 
groups have drawn attention to a beneficial effect of 
blood , transfusions A to chronic renal failure 
patients before transplantation, graft loss, due to rejec- 
tion, being less cemmon in transfused patients than 
non-transfused patients. Recent analysis of our own 
graft survival data supports this finding (3). Several 
hypotheses based on specific immunological mechan- 
isms have been advanced to account for this observed 
transfusion effect. However, it is only recently that a 
ible role for non-specific immunoregulatory factors 
been advanced (4, 5). 

Work from this centre (6) has shown that plasma 
from multiply transfused chronic renal failure patients 
has an elevated ability to suppress both an autologous 
and an allogeneic lymphocyte response to a recall 
antigen stimulus when nasus with plasma from 
non-transfused patients. Further studies D have shown 
that the majority of this suppressıve activity is as- 
sociated with the naturally occurring plasma proteins 
a,-macroglobulin. In view of the possible clinical impli- 
cations of this work, the relationship between pre- 
transplant plasma suppressive activity (PSA) and 
kidney graft survival has been studied prospectively. 
Patients and methods - 

Patients 
Forty-nine unselected renal transplants performed at a single 
centre between November 1978 and December 1979 have been 
studied. rory pume received first grafts and the remaining 9, 
second or d grafts. All patients except one had been 
transfused preopersuve with between 2 and 67 units of whole 
, blood or packed cells. The inception of this study predated by 1 
month the commencement of a deliberate pretransplant trans- 
fusion policy for all renal transplant recipients, hence the 
inclusion 1n this series of only 1 S E patient. All 
donor- recipient pairs were tissue-typed before transplantation 
after the technique of Dewar and Murray (8). Grafts were not 
matched on the basis of HLA-D or DR identity. The same 
immunosuppressive regimen was used for all patients, com-- 


` 


mencing at the time of transplantation, with prednisone 30 m 
azathioprine 150 mg per day. Rejection episodes were gis 
with 1 g of hydrocortisone (Solumedrone) daily for 3 con- 
secutive days. Graft survival was assessed independently on the 
basis of clinical course, and on histology performed on biopsy 
or nephrectomy specimens. Patients were followed for a 
minimum of 3 months and a maximum of 15 months. 


Determination of plasma suppressive activity (PSA) 
The PSA of each patient was measured on a separated sample 
of peripheral blood taken immediately before transplantation 
and before the administration of immunosuppressive drugs To 
examine the ability of plasma to suppress a iyehocvic recall 
antigen reaction, we have used an electrophoretic test of cell- 
mediated immunity. This test 1s a modification of the macro- 
phage electrophoretic mobility (MEM) test (9) and relies on the 
pr uction of a lymphokine as a result of the interaction 
tween sensitized lymphocytes and antigen. This lymphokine 
has the ability to reduce the electrophoretic mobulity of tanned 
sheep erythrocytes in the electrophoretic field of a Zeiss 
Cytopherometer. The test system has been called the tanned 
erythrocyte electrophoretic mobility (TEEM) test and an 
excellent correlation with the MEM test has been shown (10) 
In blind studies, the MEM test has been shown to correlate 
with the macrophage migration inhibition (MMI) (11) lym- 
hocyte transformation (12) and leucocyte agglutination 1n- 
bition (13) tests for cellular sensitization. Two recent 
reports (13, 14) suggest the assay system to be a sensitive test 
for demonstrating transplantation immunity in a skin graft and 
methyicholanthrene sarcoma model in immunogenetically 
well-defined systems in mice 
The recall antigen selected for pmphocye stunulation in the 
assay of PSA was purified protein derivative (PPD) of myco- 
bacterium tuberculosis. Since the lymphocytes of dialysis 
patients showed widely differing individual responses to PPD, a 
standardized test system was adopted whereby PSA was 
measured using a panel of allogeneic test lymphocytes from the 
same 3 adult volunteers. Lymphocytes from the normal panel 
were obtained from heparinized peripheral blood by the one 
stage sodium metrozoaite ‘Lymphoprep’ technique (15) and 
were washed with Hank's balanced salt solution before use 
The lymphocytotoxicity of plasma samples to T and B 
lymphocytes from the donor panel were tested using a lympho- 
cytotoxicity technique (8). The method for determination of 
PSA for one plasma sample on one population of allogeneic 
lymphocytes 1s shown in Fig. 1. 
€ degree of sensitization of 0 5x 10° normal subject 
lymphocytes to PPD (100 ug/3 ml) was 20 per cent, 1e a 
slowing of indicator tanned sheep red blood cells (TSRBC) of 
1-2 compared with a control mobility of 6-0 s (10). Test 
plasma samples were added to the final test volume of 3 ml in 
dilutions of m 1/120, 1/240 etc corresponding to volumes 
to 


of plasma ad test incubations of 50 pl, 25 pl and 12-5 yl, 
etc. respectively. Thirty-minute preincubation of test | ane 
was 


hess with plasma before addition of PPD and TS 
owed. The mobility of TSRBC was measured after d further 
14 h (6). For each dilution of plasma the lymphocyte response 
to PPD was calculated (Fig. 1) and the percentage inhibition of 
the PPD response of lymphocytes when plasma was added was 
determined. Results were expressed graphically and the volume 
of plasma producing a 50 per cent bition of the 
lymphocyte—PPD response was extrapolated from the graph. 
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Normal subject lymphocyte response = 20% 
Plasma 
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50 
ul of plasma added to 0-5x10* lymphocytes 


25 12:56:25 3 12b 1:56 0:78 


Fig. 1. Method of calculation of 50 per cent inhibitory value 
of plasma on allogeneic lymphocytes. 


This enabled comparisons of the PSA activity between patient 

groups to be made. 

Immunospecific affinity chromatography 

q -macroglobulin was removed from omes samples using 
y in the manner al- 


immunospecific affinity chromatograp 
ready described (7). 


Statistical methods 
'PSA levels in patients maintaining their graft and patients who 
had lost their graft were compared using the Wilcoxon rank 
sum test for non-parametric data. Actuarial analysis of graft 
survival related to PSA was made according to the method of 
Barnes (16). Just as Cochrum (17) and Opelz (18) have 
described the division of patients into groups upon 
immunological parameters in order to allow actuarial analyses 
to be made, the PSA data were divided into two grou of 
suppressive activity, and were designated either ‘high’ or ‘low’. 
_ For such biological data this required the adoption of a ‘cut- 
off point of 5 pl of plasma. |, 


Results 

In the 49 patients studied there have been 9 im- 
failures (due to rejection) and 8 non- 
immunological failures. In the latter group all the 
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Fig. 2. PSA and graft survival. Wilcoxon rank sum test 
A x B+C, n.s.; A x B, P<0-025; Bx C, P«0-01. 


patients had died with functioning grafts with the 
exception of one whose graft was lost due to technical 
failure. All patients who rejected their grafts received 
first cadaver transplants except one who had received a 
second graft. Patients were divided into three groups 
(Fig. 2) and a comparison was made between the 
number of ul of plasma required to produce 50 per cent 
inhibition of the lymphocyte response to antigen. The 
values for each plasma sample on the panel of three test 
lymphocytes were expressed as a mean. As a group, 
patients who maintained functioning grafts (group Àj 
had a significantly higher PSA (median 4:2 ul) when 
compared with patients who had lost their grafts due to 
rejection (group B, median 11-12 pl) (rank sum test 
P<0-025). There was no significant difference between 
the groups (group A x groups B and C) when all causes 
of failure were included (rank sum test 0-05). All 
ec pee en failures (group C) had a PSA of 
«5 pl and differed significantly from immunological 
failures (group B) (rank sum test P «0 01), The single 
non-transfused patient (arrowed Fig. 2) had a low level 
of PSA (22-6 pl). Since 6 patients, with well-documented 
transfusion histories, failed to display elevation of PSA 
at the time oft lantation, the administration of 
blood transfusions does not automatically produce a 
high PSA. 

Graft survival was compared between those patients 
with a high PSA («5 ul) and those with a low PSA 
(75 pl) (Fig. 2). The ‘cut-off point was chosen at 5 ul of 

lasma. As seen in Fig. 3 (non-immunological failures 
excluded) all failures in the low PSA group occurred 
within 6 months of transplantation whereas the two 
failures in the high PSA group occurred a year after 


Table E EFFECT ON PSA OF SPECIFIC REMOVAL OF a;-MACROGLOBULIN 


aM level (mg/100 ml -- 1 s.d.) 


ND, Not detectable. 


PSA activity (ul of plasma +1 s.d ) 


Pre-column Post-column Pre-column Post-column 
- High PSA 162+ 55-50 ND 3-49+1-01 24-68 + 8-23 
activi , 
Low 16075 +51 86 ND 12-08 + 7-68 33-70 4-162 
activity 
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Fig. 3. PSA and graft survival (non-immunological failures 

excluded). Actuarial analysis according to Barnes (16). 
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transplantation. The groups were significantly different 
at 3, 6 and 9 months after transplantation (P « 0-025). 
When all failures were compared with survivors by 
actuarial analysis (Fig. 4) there was no significant 
difference between those patients with high or low PSA. 
However, when the times of rejection within the im- 


munological failure group were correlated with pre- 


transplant PSA levels (Fig. 5), low PSA levels were 
significantly associated with earl loss (linear 
regression r = —0-72, P 0-03). i 
ant difference between either the number of antigens in 
common between donor and recipient or the median 
number of per transfusions between the high 
(«5 ul) and low (>5 pl) PSA groups: 


ere was no signific- - 


% graft survival 


B & à 8 5 3 88 


— 
o 





eo 


3 6 9 12 
Months post transplant 


Fig. 4. PSA and graft survival (all failures included) 
Actuarial analysis according to Barnes (16)—not significant 
at all points. - - - -, high PSA; ——, low PSA. 


Number of antigens 2°68 (<Sypl) 285 (>5 yl) 
in common 

Number of fi («5gl) 4 (>5 pl) 
peroperative 
transfusions 


There was no significant difference between the pre- 
column «,-macroglobulin levels between the two 

oups (see Table I). oe) of a,-macroglobulin and 

A activity from the control columns was greater than 
90 per cent. In the elutions from the anti a,- 
macroglobulin column, «,-macroglobulin could not be 
detected using rocket electrophoresis. As Table 1 shows, 
removal of «,-macroglobulin was associated with a 
depletion of PSA in both groups. Thus PSA, whilst 
strongly associated with «,-macroglobulin plasma pro- 
tein, was not quantitatively related to its concentration. 
Residual PSA after removing «,-macroglobulin may be 
attributed to both a small molecular weight fraction of 
plasma and y-globulin as previously observed (6). 
Whilst the plasma of 5 patients displayed lymphocyto- 
toxic antibodies against either a T or a B cell fraction of 
the allogeneic test cells, cytotoxicity was found at a 
much higher concentration of plasma than that produc- 
ing 50 per cent inhibition in the test system. 
Furthermore, after removal of g -macroglobulin from 
these plasma samples, residual] suppressive activity, due 
in part to the y-globulin component, was not elevated in 
comparison with plasma samples not showing cytoto- 
xicity to the allogeneic test lymphocytes. 


Discussion 

Whilst a great deal of climcal evidence supports a 
relationship between pretransplant blood transfusion 
and improved kidney graft survival, no satisfactorily 
proved hypothesis has been advanced to explain this 
effect. The suggestion that blood transfusion provides 
an immunological challenge to test a patient's response 
to foreign transplantation antigens, which thereby 
separates patients into ‘responders’ capable of antibody 
formation and consequent active rejection and 'non- 
responders’, is not supported by HLA antibody studies. 
Neither studies by Murray (2) nor Briggs (19) support 
the finding that a higher rejection rate is found in 
transplanted patients who produced cytotoxic anti- 
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bodies following transfusion than those who did not. An 
alternative explanation is that blood transfusion im- 
proves graft survival by a process of active enhance- 
ment. However, certain aspects of the clinical situation 
are difficult to reconcile with the specificity required by 


such a hypothesis. These are, first the finding by Persijn ' 


(4) that even a single unit of blood 1s sufficient to confer a 
beneficial effect, and, secondly, the beneficial effect of 
peroperative transfusion (20). The human HLA system 
demonstrates extensive polymorphism and at present 
only blood group antigens and the DR antigen system 
(present on B cells) have been shown to contain 
relatively few specificities. Although B cell antibodies 
develop after transfusion, work from this centre (21) is 
in agreement with the work by Ting and Morris (22), 
«that the presence of specific donor B cell antibodies at 
transplantation is not necessarily associated with im- 
proved graft survival. 

Proud (7) and Watson (23) have been among the first 
to suggest that non-specific immune mechanisms may 
be of importance in determining graft survival. Using an 
in yiyo test of cell mediated immunity, Watson et al. (23) 
have shown a variable response within the dialysis 
population to DNCB skin testing. Patients with a weak 
or absent DNCB response had better graft survival than 
“strong responders. Our results would lend: support to 
these hypotheses based upon alterations in the non- 
specific immune status of chronic renal failure patients 
who have been transfused. 

-This study has compared graft survival with the in 
vitro ability of a naturally occurring component of 
plasma to suppress an allogeneic lymphocyte response, 
in patients treated uniformly in one centre. The results 
suggest that patients with a low level of -PSA are at 
increased risk from graft loss due to rejection early in the 

st-transplant period. It 15 not yet clear whether the 
interval between the last transfusion and the develop- 
ment of PSA is important. 

a&,-Macroglobulin has been shown to possess .1m- 
munosuppressive activity both in vitro and in vivo by 
several workers. in (24) first demonstrated pro- 
longed skin allograft survival in rats following its 
administration and Mowbray (25, 26) successfully re- 
peated this work. Following the work of Mannick and 
Schmid (27) the immunosuppressive properties of 
naturally occurring a-globulins have been investigated 
in a wide variety of clinical conditions including cancer 
and this work has been recently reviewed by 
Cooperband (28). Proud (7) was the first to suggest that 
elevated dpi dard activity provided a possible 
mechanism of graft prolongation in transfused patients. 
To test that elevated PSA was not simply acting as an 
immunological marker that transfusion had occurred, 
the present study was started. 

At is interesting that the administration of preopera- 
tive blood transfusions to chronic renal failure patients 
is not automatically associated with either increased 
PSA or perfect graft survival. The use of the described 
test system may allow a discrimination between those 
transfused patients who would be at increased risk in the 
months following transplantation. From the small 
number of transplant patients in this study who have 
rejected their grafts, the value of PSA determinations 
may be restricted to those subject to acute and not 
chronic rejection. This would suggest that a biological 
function of PSA is to regulate the mechanisms of acute 

rejection as opposed to the differing pathological pro- 
cesses occurring in chronic rejection. 


This study has shown not only that PSA measure- 
ment may be of prognostic value in renal transplan- 
tation, but has proved a previously hypothetical mode 
of action concerning the mechanism of graft protection 
produced by transfusion in a large proportion of 
transfused chronic renal failure patients. 
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The effect of vibration on digital blood flow 


C. L. WELSH* 
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SUMMARY 

The effect on digital blood flow of an acute exposure to 
vibration has been assessed. Vibration in the frequency 
range 40—200 Hz reduces digital blood flow, the gee 
being maximal at 120 Hz. Increasmg the amplitude of 
vibration reduces digital blood flow. The results have 
implications in the formulation of industrial vibration 
standards and in the pathophysiology of vibration-induced 
white finger. 


RAYNAUD's phenomenon secondary to working with 
vibrating tools is an important and controversial indus- 
trial disease. It was first described by Loriga (1) in 1911 


in Italian quarrymen ns pneumatic drills. Lewis and 


Pickering (2) reported in the English literature in 1933 a 
shoemaker who used a pounding machine. The con- 
dition was named vibration-induced white finger 
(VWF) in 1970 by the Industrial Injuries Advisory 
Council (3). 

Many thousands of workers are exposed to vibration 
and it is now recognized that many will develop VWF. 
Machines known to cause VWF include percussion 
hammers (4), chain saws (5), swaging machines (6) and 
grinding wheels (7). The importance of VWF is that it is 
usually a permanent condition and little or no improve- 
ment should be anticipated when the patient ceases to be 
exposed to vibration. From epidemiological studies the 
principal factors concerned in the development of VWF 
are the duration of the exposure to vibration and the 
characteristics of the vibration (the frequency and the 
amplitude). Vibrating machines transmit a complex 
form of vibration which usually has a dominant 
frequency of large amplitude on which harmonics of 
smaller amplitude are superimposed. Agate (8), from 
an analysis of the vibration spectra from vibrating 
machines, suggested that the hazardous frequencies of 
vibration were in the range 40—125 Hz and that they 
had an amplitude of greater than 0-1 mm. 

It is surprising that the effects of vibration have not 
been widely investigated previously, especially the ef- 
fects of an acute exposure. The aim of this study was to 
assess’ the effect of an acute exposure to vibration on 
digital blood flow in normal volunteers. 


. Methods 


i 


Vibration was generated by an electromagnetic vibrator A 
Perspex ring was rigidly mounted to the moving coil of the 
vibrator. The applied vibration was monitored using a grey 


wpe and photocell. ,The signal from the photocell was 
disp on a cathdde ray oscilloscope with a moving-trme 
base. Digital blood flow was measured by venous occlusion 


plethysmography using a mercury-in-Sulastic strain gauge. 
The volunteers were all male, their ranging from 18—54 


“years (mean 29). They were examined lying supine on a couch 


in a quiet room at 22 *C. The occlusion cuff was 25 mm wide 
and was inflated ta 40 mmHg. It was positioned around the 
proximal phalanx of the left middle finger. The strain gauge 


'was placed around the distal phalanx The finger was then 


a in the Perspex ring mounted on the vibrator. A small 
oon was positioned in the nng above the finger and inflated 
to 10 mmHG. This was n to ensure the same contact 
between finger and ring throughout the experiment. 


Table I: MEAN DIGITAL BLOOD FLOW BEFORE 
AND DURING A 1-min EXPOSURE TO VIBRATION 
IN 20 SUBJECTS 


Digital blood flow 


Frequency Amplitude Before During 
(Hz) (mm) vibration vibration 
40 0-25 255 3.9% 20-9 67 
80 0-125 25-7 (8-9 18-4 (6 
80 025 26 0 (8-1) 11-6 (5 
80 0-5 29 ^ 9:3 n 
80 0-75 259 (8 66(28 
80 10 26 | 33) 50 (2:2 
120 0-5 25-6 (8-3 77 (38 
160 0-5 26°6 en 16-0 591 
200 0-5 25-1 (8:3 19-3 (59 


Table II: DIGITAL BLOOD FLOW (ml 100 ml^! 
min !) IN LEFT MIDDLE FINGER BEFORE AND 
DURING VIBRATION (80 Hz 0:25 mn AMPLITUDE) 
OF LEFT RING FINGER IN 10 SUBJECTS 


Before 27 25 38 23 29 19 30 28 24 19 
vibration 
During 22 28 34 20 30 20 27 36 21 25 
vibration 


After a period of equilibration of at least thirty minutes the 
digital blood flow was recorded at 30s intervals on eight 
occasions. The vibrator was then started at a preset frequency 
and amplitude of vibration. After a specified period of 
vibration blood flow was measured three times at five 
second intervals. Each volunteer was tested at. the 
deduce y apane combinations shown ın Table I. The 
order of the tests was by random numbers and only one 
frequency/amplitude combination was tested on each day. 
Digital blood flow was determined from the plethysmogram. 
The digital blood flow was calculated for the periods before and 
during vibration. a 


Results 

All the frequencies and amplitudes tested reduced 
digital blood flow. The mean digital blood flows before 
and after 1 min of vibration in 20 volunteers are shown 
in Table I. Analysis of variance indicates that the 
changes are significant (P « 0-01). 

Examining the changes in blood flow with respect to 
the frequency of vibration at one amplitude of vibration 
(0-25 mm), the digital blood flow is reduced maximally 
by a frequency of 120 Hz (Fig. 1). 

The effect of the amplitude of vibration at one 
frequency of vibration (80 Hz) on the digital blood flow 
was to reduce flow as the amplitude increased, tending 
toward a maximal reduction (Fig. 2). 

A vibration period of 2 min was investigated in 6 
volunteers, the results are shown in Fig. 3. The digital 
blood flow was reduced by the vibration and that 
reduction was maintained throughout the period of 
vibration. Flow recovered when vibration ceased. 


* Professorial Surgical Unit, St Bartholomew's Hospital, 
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Fig. 1. Effect on digital blood flow of increasing frequency 
at same amplitude (0-5 mm). 
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Fig. 3. Digital blood flow during and following a 2-min 
exposure to vibration. 


Vibrating the left ring finger while monitoring the 
digital blood flow in the left middle finger showed that 
the changes in digital blood flow during vibration were 
limited to the finger undergoing vibration. The results 
for 10 volunteers are shown in Table II. There is no 
significant change in the digital blood flow before and 
during vibration. 
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Fig. 2. Effect on digital blood flow of increasing amplitude 
at same frequency (80 Hz). 


Discussion 
The pathophysiology of vibration-induced white finger 
is not understood. There has been a variety of sugges- 
tions as to the effect of vibration on vascular smooth 
muscle, including reducing the tension during isometric 
contraction (9), inducing spasm (10) and hyper- 
responsiveness to noradrenaline (11). Experimentally it 
has been shown to induce vasodilatation in the canine 
forelimb (12) and increase the blood flow in rabbit 
skeletal muscle (13). The link between the histological 
change in VWF, which is medial muscular hypertrophy 
with subintimal fibrosis (14), and the above hypotheses 
is unclear. 

The results show vibration with à frequency of 
120 Hz to be most effective in reducing digital blood 
flow. Does this indicate that 120 Hz is the most potent 
inducer of VWF? Chain saws give off vibration with a 
peak at 125 Hz, and following the introduction of anti- 
vibration handles the incidence of VWF in foresters 
declined (15). The reduced effectiveness of frequencies 
above 120 Hz may be caused by the inability of the 
finger to follow the vibration above 120 Hz. It may be 
beyond the natural frequency of the finger. 

The British Standards Institution proposed draft 
standard for vibration (16) is drawn at two levels. Betow 
the lower level exposure will be limited to 400 min per 
day. The upper level allows exposure up to 150 min per 
day. Comparing the results given above with the 
proposed standard shows that at the upper level at à 
frequency of 80 Hz there is already a 50 per cent 
reduction in digital blood flow. A review of the pro- 
posed standard may be indicated. NM 

Vibration-induced white finger is à prevent bi 
dition and every effort must be made to re 
exposure to vibration in industry. 
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The serum sodium concentration after surgical operation: 


precision permits predictions 


S. CHAN, A RADCLIFFE AND A. JOHNSON* 


SUMMARY 

In view of previous conflicting reports, the distribution of a 
water overload was investigated in 6 healthy volunteers. 
The fall in serum sodium was predictable from prior 
measurement of total body water (tritium) confirming that 
the induced hyponatraemia was dilutional. 

Using a standard intravenous fluid regimen, a prospec- 
tive study for 6 days on 50 patients undergoing major 
abdominal surgery established a confidence band for 
change in serum sodium concentration. This band nat only 
enables precise prediction of whether observed sodium 
values in patients are ‘normal’ for that point in their 
postoperative course, but also demonstrates that changes 
are more prolonged than was at first thought. Their 
dilutional nature following uncomplicated surgery is 
supported by linear relationships between serum osmo- 
lality and serum sodium (s-Osm = 1-86 [s-Na*]+ 18-74; 
P<0-001) and between observed and calculated osmo- 
lality (Obs-Osm = 0-97 [Calc-Osm]-- 15-11; P <0-001). 
More detailed investigation of 14 patients by isotope 
dilution provided independent evidence of dilutional 
change. This conclusion is additionally supported by 
lesser changes in patients on a more restricted fluid 
regimen. 

As a practical confirmation of the utility of this 
approach, departures from the simple dilutional relation- 
ships were observed in 7 critically ill patients whose 
postoperative course was complicated. In this group 
osmolal ‘gaps’ of 20-50 mosmol/kg were identified. 

Current standard postoperative fluid regimens cause 
dilutional changes; these are predictable and provide a 
yardstick for use in management of both the healthy and 
the ill surgical patient. 


Ir is virtually a routine to measure serum sodium and 
potassium concentrations as part of a profile of ‘urea 
and electrolytes’ after surgical injury, ostensibly as a 
guide to progress. Presumably the clinician feels re- 
assured when he finds the results ‘normal’ and also that 
he can make some inferences about the patient’s 
physiological status if they are not. However, precise 
knowledge of change in response to an operation of 
moderate severity managed on a standard fluid and 
electrolyte regimen is lacking. Thus, the interpretation 
of values for individual patients must be uncertain. 
Much has been written on hyponatraemia as a 
phenomenon of the acutely or chronically ill (1) and a 
fall in serum sodium concentration is frequently seen 
after surgical injury. Furthermore, though the evidence 
is strong that most of the changes observed can be 
accounted for by dilution and are consequent upon 
water retention (2), the literature on dilutional hypo- 
natraemia is confusing (3). That dilution is the sole 
consequence of addition of water to the body rests on 
the postulate that isotonicity is maintained between 
intracellular and extracellular fluid (4), with the excep- 
tion of the renal medulla and some secretory tissues. 
Therefore, when water is administered in circumstances 
in which the kidneys are prevented from correcting the 


dilution of extracellular fluid (ECF) by the normal 
processes of water diuresis, a fall in serum sodium 
concentration occurs which is predictable from know- 
ledge of net load and total body water. Dudley and his 
colleagues (5) reported disproportionate sodium falis in 
the extracellular space after equilibration of a water 
load with total body water but their observations did 
not allow for possible changes in non-ionic components 
of ECF and therefore in total osmolality. By contrast 
Wynn (6), by indirect methods, felt that dilution was 
proportional to body water in acute hyponatraemic 
states. Others (7) have reported some instances of 
disproportionate dilution in surgical patients with con- 
sequent large ‘osmolal gaps’, supporting the view that 
there may be change in the permeability of the cell 
membrane (8). These observations have been sporadic 
rather than systematic and were made at least in part on 
patients who were seriously ill. Nor were the changes 
Observed standardized with respect to total body water 
or fluid and electrolyte therapy in the postoperative 
phase. 

Major abdominal surgery is usually associated with 
parenteral water and electrolyte administration at a 
time when renal excretory capacity is reduced and water 
in excess of need must therefore be retained. If the many 
thousands of serum electrolyte determinations done on 
surgical patients are not to be wasted effort, more 
precise information is required about the effects. dil- 
utional or other, of water and electrolyte administration 
to postoperative patients. 


Patients and methods 
Re-study of water dilution and its effect an serum sodium 
concentration and on osmolality 
Six healthy volunteers had their total body water (TBW) 
determined by the administration of 100 pCi of tritiated water 
using standard methods (9). They were then subjected to an 
oral load of 5 per cent of their total body water with 
simultaneous administration (intramuscular 0-1 ugikg) of b 
desamino-8-p-arginine vasopressin (Desmopressin, Ferring) in 
order to suppress renal excretion of water. Serum sodium, 
otassium, glucose and urea concentrations and serum ost» 
alityt were measured hourly to and past theroretical equili- 
brium (3:5 h). Antidiuresis was achieved in all 6 subjects during 
the study period with a urine volume that was never in excess of 
0-9 ml/min. 


Delineation of normal and abnormal serum sodium concen- 
trations in relation to surgical trauma : 
Uncomplicated surgery: Fifty patients presenting for elective 
major abdominal surgery were studied from the day before 
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* Serum osmolality is measured in terms of milliosmols per 
kilogramme of serum water. Since serum normally hás a water 
content of 93 per cent, the sodium concentration expressed 
more rigorously per litre of serum water is some 7 per cent 
higher. In none of the patients studied was there evidence of 
abnormally raised lipid-protein fraction of blood so that the 


correction factor for serum sodium is smail. 
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Fig. 1. Effect of water load and Desmopressin antidiuresis 
on serum sodium concentration. 


operation (day 0) until the sixth day after operation (day 6). 
The surgical procedures included cholecystectomy, highly 
selective vagotomy, gastrectomy and colectomy. There was 
almost equal distribution of males (n = 26) and females 
(n = 24) with a wide range of ages (20-79 years) and a median 
age of 49, Standard anaesthetic techniques were used with 
intermittent positive pressure ventilation, nitrous oxide, 
oxygen and muscle relaxants. Operative blood loss was 
measured by swab weighing and was replaced with whole 
blood. In addition, Hartmann’s solution was infused at a rate 
of 5 mi kg ' h ' during the operative procedure. The stan- 
dard postoperative intravenous fluid regimen provided 
30 ml/kg of water per day and 90 mmol of sodium. Oral intake 
was allowed to resume as gastrointestinal tract function 
recovered. A blood sample was taken each morning at a 
standard time and 24-hour urine collections were made for the 
7 days of the study (0900-0900). 

Serum sodium and potassium concentrations were measured 
by a Corning 450 flame photometer and serum osmolality by 
freezing point depression using an advanced osmometer. 
Replicate determinations showed less than ! per cent error. The 
sodium values determined by the photometer compared well 
with those of daily determinations by the hospital chemical 
pathology laboratory. The difference between the lower 95 per 
cent tolerance limits for the two determinations was less than 
0-4 mmol/l (mean). Daily clinical balance measurements were 
done by careful charting of input and output of water and 
electrolytes. 

Isotope studies: In 14 of the healthy patients total exchangeable 
sodium (Na,) was measured by the administration of 
20 uCi?*Na (10); total body water was measured with tritium, 
as in the volunteers. Total exchangeable potassium (K,) was 
then calculated from the formula of Edelman and Moore, 
validated by Shizgal (11), thus allowing preoperative quanti- 
tation of body composition. The values were corrected for 
external balance changes over the 6 postoperative days of the 
study. 

Restricted regimen: Ten further patients, subject to the same 
magnitude of surgery, were studied on a more restricted fluid 
regimen providing 20 ml/kg of water and 60 mmol Na * /24 h. 
Ill patients: In. 7 patients who were ill before surgery (weight 
loss greater than 10 per cent, chronic sepsis) and whose 
postoperative course was complicated, the serum sodium 
concentration, osmolality and body composition were 
matched against the ‘normal’ information derived above. 
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Post-operative days 
Fig. 2. The serum sodium concentrations over 6 postopera- 
tive days following uncomplicated abdominal surgery 
compared with preoperative values (day 0). Ninety-five per 
cent tolerance limits are constructed by using the mean and 
standard deviation at each epoch for normally distributed 
data. 


Informed consent was obtained from each person and the 
investigation was approved by the local ethical committee. 
Tolerance limits were determined from standard tables (12). 
Statistical comparisons have been made using the Student's t 
test (paired and unpaired as appropriate) for normally dis- 
tributed data. 


Results 

Effect of water loading and Desmopressin antidiuresis 
(Fig. 1) 

Following a retained water load, the theoretical dilution 
level of serum sodium is given by the following 
relationship: 


(Na* ,)(TBW,)+AOsm = (Na*,)(TBW,) 


where the subscripts | and 2 refer to initial and to final 
values at equilibrium respectively. The change in total 
osmolality (AOsm) allows for possible alterations in 
urea and glucose. It is clear from Fig. 1 that following a 
water load the serum sodium concentration, expressed 
as a percentage reduction, falls within the theoretical 
dilution levels in all 6 volunteers at equilibration time of 
35 h, te. water is equiproportionally distributed be- 
tween extra- and intracellular phases. 


Uncomplicated patients (Fig. 2) 

In 50 patients who followed an uncomplicated post- 
operative course, a statistically significant reduction in 
serum sodium was present in comparison with pre- 
operative values on all 6 postoperative days, being 
maximal over the first 2 days following surgery 
(P<0-001 first 5 days, P «0-005 day 6). The serum 
sodium concentrations were always normally distri- 
buted in this population studied, so permitting 95 per 
cent tolerance limits with 95 per cent confidence prob- 
ability to be drawn. 

The serum osmolality after uncomplicated surgery 
followed a similar pattern. A strong linear relationship 
exists between serum osmolality and sodium concen- 
tration (Fig. 3), the equation of the regression line of 
serum osmolality on serum sodium being: 


s-Osm = 1-86(s-Na*)--18.74; P«0-001. 


A similar relationship exists between observed and 
calculated serum osmolality (Fig. 4): 


Obs-Osm = 0-97[Calc-Osm]--15-11; P<0-001. 


r=0 92 
299| <0 001 


s-Oum-1 88 (s-Na*) «19-4 
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Fig. 3. Regression plot of the relationship between serum 

osmolality and serum sodium following uncomplicated 

surgery in 50 patients. 
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Fig. 5. The relationship between serum sodium concen- 
tration per litre of plasma water and the ratio of 
exchangeable sodium plus ee hanpa potassium per total 
body water corrected for daily nce over 6 postoperative 
days. Ninety-five per cent tolerance limits defined the 
uncomplicated population studied (@). x represents the 
sick surgical patients. 


— 


Unlike the serum sodium, there was no consistent 
pattern in the serum potassium levels. 
Isotope studies: Serum sodium level reflects only the 
ratio of sodium to water in the extracellular space. This 
ratio is determined by total body sodium, total body 
water and the distribution of the latter between extra- 
cellular and intracellular compartments. The distri- 
bution of total body water 1s d dent on total 
body potassium, the principal intracellular ion. Thus, 
the serum sodium level depends on Na,, K, and TBW. 
In 14 uncomplicated patients, by measuring Na, and 
TBW and deriving K, with corrections of these values 
for external balance over 6 postoperative days, a linear 
regression (Fig. 5) was demonstrated between serum 
sodium concentration and the sum of Na, and K, 
divided by TBW corrected for external balance: 


* * 
- se-Na* = 085 ot Ea) Bal +2211; P «0-001. 
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Fig. 4. Regression plot of the relationship between observed 
serum osmolality and calculated serum osmolality 
Calculated serum osmolality = 2(Na* 4- K. *) - urea 

-- glucose. Ninety-five per cent tolerance limits are 
constructed for the patients following uncomplicated 
surgery (6). In critically ul surgical patients ( x) osmolal 
gaps (observed Osm >calculated Osm) ranging from 20 to 
mosmol/kg were identified. 
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Postoperative days 


Fig. 6. The mean (t s.d.) values of serum sodium concen- 
tration over 6 postoperative days compared with preopera- 
tive values (day 0). patients given a ‘conventional’ fluid 
regimen (O - - - O) are compared with those given a 
restricted fluid regimen (6 - - - @). 


Restricted regimen: Fig. 6 compares the group on a 
restricted fluid reginen with the group on a conventional 
fluid regimen. On a more restricted fluid regimen there 
was no significant difference in serum sodium concen- 
tration by postoperative day 5 in comparison with 
preoperative values. There was a significant difference in 
the fall of serum sodium on postoperative day 2 between 
the groups (P<0-001). The clinical course of the 
patients on a more restricted regimen was 
unremarkable. 


Ill patients 
In 7 critically ill surgical patients, as defined by weight 
loss greater than 10 per cent and/or chronic sepsis and 
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whose postoperative course was complicated, devi- 
ations of serum sodium concentration (on the 95 per 
cent tolerance limits established from the data of 
healthy patients (Fig. 2) were observed. Furthermore, 
when the ill patients’ data were matched against those of 
isotope and osmolality studies established for the 
uncomplicated patients (Figs. 4 and 5), there were two 
important findings. First, in sick surgical patients the 
observed osmolality was higher than the calculated 
osmolality (Fig. d This difference could be expressed in 
terms of osmolal ‘gaps’ ranging from 20-50 
mosmol/kg. Second, ce each value of serum sodium 
concentration there was a higher value in_the ratio of 
Na,, K, and TBW (Fig. 5). 


| Discussion 


The serum sodium level normally represents the degree 
of dilution or concentration of body fluids both in 
health and in disease. In view of past reports to the 
contrary (5), it was essential that the effects of water 
loading in the presence of a urine volume restricted by 
the use of antidiuretic hormone was re-examined. Our 
present study in normal volunteers has validated that 
water loading results in a proportional dilution of the 
two main body compartments—extra- and intracel- 
lular. Changes in serum sodium concentration and 
osmolality were those expected from equidistribution. 
One explanation of the previous conflicting reports 
might be erratic rates of exchange in the gastrointestinal 
tract. 

Restriction on the excretion of water by the kidney 
after injury is one factor in causing a fall in serum 
sodium concentration and osmolality if water adminis- 
tration is continued (13). The extent of this after 
standard surgical insult under general anaesthesia using 
a conventional fluid regimen has never been rigorously 
defined. Our data now provide firm information on 
normals. Only when it can be definitely stated that in the 
surgical patient the sodium concentration should be 
wi a particular range can ‘abnormalities be con- 
fidently ddenutied. With reference to a confidence band, 
we can state that if any other single sample should lie 
outside these limits, it has a defined probability of 
coming from a different population of co-variables (14). 

The strong correlation between serum sodium 


^ concentration and serum osmolality indicates that 


dilution is the major factor in the hyponatrdemia of 
uncomplicated surgical insult. The similar relationship 
between observed and calculated osmolality suggests 
that no new ions were entering the extracellular space 
and carrying water with them to cause 'dilution'. In the 
wide range of surgical procedures studied, the linear 
regression between serum sodium concentration and the 
sum of Na, and K, divided by TBW (anindicant of body 
tonicity) over 6 postoperative days provides further 


independent evidence that dilution accounts for the 


changes. The final evidence to support dilutional hypo- 
natraemia is that changes are proportionately less 1n 
patients given a restricted fluid regimen.. That their 
clinical course was unremarkable indicates that ‘con- 
ventional’ fluid regimens are almost certainly too 
liberal. ` 

In seriously ill patients, various mechanisms have 
been proposed to explain post-traumatic hyponat- 
raemia (8, 15), but the level of serum sodium at which 


non-dilutional T NT may operate has never 
been well defined. Departures from the confidence band 
have signalled to us non-dilutional trends, and osmolal 
'gaps' which may have treatment implications, were 
identified. Furthermore, deviations-from the normal 
relationship between serum sodium and body spaces as 
defined by isotope studies suggest that either sodium . 
migration or, more likely, an expulsion of water and 
non-ionic solutes from the cells of sick surgical patients 
can explain these results. 

This study has clearly demonstrated the utility of 
having at hand firm information on normal behaviour 
in standard circumstances. Current postoperative fluid . 
regimens cause dilutional changes; these are predictable 


. and prolonged and provide a yardstick for use in 


management of both the healthy and the ill surgical 
patient. Further studies are needed to delineate the 
cause of the dilution which is probably (but not 
conclusively) persistent antidiuretic hormone secretion 
and to identify the non-ionic molecules which may be 
associated with osmolal ' gaps’. 
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The human tumour xenograft—a valid model in 


experimental chemotherapy? 


A. J. SHORTHOUSE, J. F. SMYTH, G. G. STEEL, M. ELLISON, J MILLS 


AND M. J. PÉCKHAM* 


SUMMARY 

The chemotherapeutic response of a series of patients with 
bronchial carcinoma has been compared with the response 
of their xenografts established in immune-suppressed 
mice. 

The in situ endpoint of growth delay in subcutaneous 
tumours was the main parameter used to assess xenograft 
response, but clonogenic cell survival studies were also 
performed to assess the extent of cell kill associated with 
in vivo responses. 

Histology, chromosome analysis and demonstration of 
ectopic hormone production ndear that the xenografts 
retained human morphology and functional behaviour. 
Clinical response was assessed by serial measurement of 
metastases. The chemotherapeutic validity of xenografts 
is supported by this study in which 21 separate responses 
in 16 patients and their respective xenografts were similar. 
Metastases regressed completely in 5 out of 7 patients 
with oat cell carcinoma. Xenografts derived from these 
were also highly responsive to similar chemotherapy. In 
contrast, minimal responses were observed in xenografts 
established fróm two chemoresistant patients. 

One large cell anaplastic, 3 squamous and 4 adeno- 
carcinomas were universally chemoresistant in patients 
and their xenografts. 

It is concluded that the bronchial carcinoma Baci be 
broadly retained human morphology and functional be- 
haviour, and reproduced the pattern of chemotherapeutic 
response of their source tumours. The present work 
suggests that the incorporation of human tumour xeno- 
grafts into drug development programmes 1s justified, 
although their usefulness in a predictive capacity to select 
erp aoa chemotherapy for individual patients remains 
limited. ; Rz . 5S 


Most available chemotherapeutic agents have been 
developed using serially transplantable rodent tumours. 
Unfortunately their biological behaviour and chemo- 
therapeutic sensitivities do not closely resemble 
those found in human solid tumours (1-4). 
Chemotherapeutic data derived from these experi- 
mental systems may therefore be misleading with the 
result that patients m clinical trials frequently receive 
ineffective agents. The use of human tumour xenografts- 
may be more appropriate. jene types of human 
tumours have been grown successfully in congenitally 
athymic ‘nude’ mice (5-7) or in normal mice immune- 
suppressed by methods of T cell deprivation (3, 8, 9). 
There 1s good evidence that their morphological charac- 
teristics (4, 6, 7) and functional activity (10—12) are 
retained. Chemotherapeutic studies (13-19) have 
shown that xenografts generally respond to agents that 
are effective clinically. However, before their use can be 
justified the extent to which they reproduce the spec- 
trum of donor patient chemosensitivity must be 
evaluated. This vital relationship is yet to be explored 
adequately, 


This paper describes an attempt to compare the 
chemotherapeutic response of individual patients dir- 
ectly with the response of their xenografts. Bronchial 
carcinoma was chosen as the tumour model because 
clinically, by comparison with tumours such as mela- 
noma, colorectal or pancreatic carcinoma, there is a 
wide spectrum of response to chemotherapy which 
usually may be evaluated objectively. Preliminary re- 
sults of this study have been reported previously 
(20, 21). 


Materials and methods 

Tumour fragments 2-3 mm in diameter were implanted subcu- 
taneously to establish xenografts in 8~10-week-old female 
CBA/lac mice, immune-suppressed by thymectomy, cytosine 
arabinoside and whole body irradiation (22) Tumour-bearing 
mice were housed conventionally, 5 mice per cage, and 
maintained on Spratt’s No. 1 Rodent Breeding Diet and 
acidified water ad libitum. Specific pathogen-free (SPF) con- 
ditions necessary for optimum maintenance of nude mice (23) 
were not required 

Groups of tumours in early passage (one to seven) received 
chemo py when their average volume reached 0:2—0 5 cm? 
(calculated by z/6xmean diameter?) The parameter of 
chemotherapeutic nse mainly adopted was the m situ 
endpoint of growth delay which was determined by dividing the 
difference between median volume doubling times of control 
and treated tumours by the median doubling time of control 
tumours. This produced an estimate of growth delay achieved 
by treatment in multiples of the doubling time of untreated 
tumours (15). 

An m vitro soft agar colony assay (24) was used to estimate the 
clonogenic cell survival in selected xenografts following m vivo 
treatment identical to that used in growth delay experiments 
The purpose of the in vitro assay was to confirm by a totally 
different endpoint the results of the in vrvo assay of growth 
delay. The advantage of the cell survival endpoint of response is 
that it avoids artefacts due to host resistance (4, 15). 

Clinical response was assessed conventionally by recording 
the size of measurable lesions. 

Each xenograft received the same agents given to respective 
donor patients in order to reproduce the clinical situation 
experimentally. When drug combinations were used the dose 
ratio of component agents in patients was strictly maintained in 
the mice. Ideally, single agents and combinations should be 
given to mice in doses and schedules equivalent to those 
received by pue Similar routes of drug admunistration 
would also preferable. However, since the question of 
comparative pharmacodynamics between species 1s intricate 
and data incomplete, there is at present no satisfactory basis for 
correcting human to murine doses The pon adopted was to 
employ the maximum tolerated dose in the mouse, determined 
by rolim inary toxicity studies (25). 

Clinical treatments were mostly repeated cycles of single 
agents or combination chemotherapy. However, muce were 
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restricted to single cycles of treatment. The rationale behind 
this was as follows. À correlation between some measure of 
clinical nse and some measure of xenograft response was 
sought, without attempting to establish a quantitative relation- 


ship between the extent ot an individual patient nse and 


the extent of his xen response. À single cycle of treatment 
in the mouse ail tumour growth delay to be quantified 
without interference from subsequent cycles of treatment. Since 


the doubling time (and observable duration of tumour growth) 
in the mouse 18 shorter than in man, it would have been difficult 
to adapt à prolonged repeated course of treatments in the 
mouse, and in the case of ee chemoresistant 
tumours, euthanasia would have necessary before com- 
pletion of treatments. Schedules of drug administration within 
a cycle of treatment were similar to those in patients. 
Chemotherapeutic agents were given intraperitoneally in a 
volume of 0-01 ml/g of mouse body weight. Drugs were 
prepared im peu solution ( t CCNU which was 
suspended in 10 per cent dimethyisulphoxide in 5 per cent 
Tween 80 in normal saline) and given as single doses. 
Exceptions were methotrexate (3 divided doses over 24h, 
attempting to mimic a 24-h infusion ın donor patients), 
iphosphamide (once daily for 3 days) and vincristine (si 
injections on days | and 5). 


Results 
Logistic problems 
Xenografts were attempted from 49 patients and suc- 
cessfully established in 38 (78 per cent) cases. The 
criterion for a successful xenograft take was a graft 
Eon progressively beyond a volume of 0-2 cm?. 
om ive experimental chemotherapy was possible 
in only 16 (34 per cent) xenograft lines ai a large 
proportion of patients either failed to receive, chemo- 
therapy (43 per cent) or died prior to evaluation of 
response (10 per cent). Nevertheless, 21 direct com- 
parisons of therapeutic response could be made in 16 
xenograft and donor patients. Almost half (7/16) the 
xeno available for comparison were difficult to 
establish due to inter-related factors. of poor take rate, 
slow growth and prolonged 'silent' periods prior to 
visible detection of tumour- growth. These problems 
were amplified by the fact that most patients presenting 
with bronchial carcinoma are unsuitable for this type of 
study because they undergo operative resection or 
receive radiotherapy. Alternatively, many proceed to 
DN after the diagnosis has been established 
by fibreoptic bronchoscopy; tumour tissue obtained by 
this procedure was found to be insufficient to establish 


xenografts. e 


Take rates 
Metastatic bronchial tumour biopsies of large cell ana- 
lastic and adenocarcinoma were more readily estab- 
ed as xenografts than oat cell and squamous cell 
carcinoma. The proportion of successful grafts for large 
cell anaplastic carcinoma was 35 out of 54 (65 per cent), 
adenocarcinoma 34 out of 70 (49 per cent), oat cell 
carcinoma 63 out of 212 (29 per cent) and squamous cell 
carcinoma 38 out of 118 (32 per cent). These differences 
were highly significant (y^ = 28:5, P «0-001 on 3 d.f.), 
and reflected the relative overall take probabilities of 
each histological type in subsequent ges: 272 out of 
286 (95 per cent), 373 out of 404 (7 cent), 1018 out 
of 1792 (57 per cent) and 138 out of 278 (50 per cent) 
respectively. The clear improvement in transplantability 
in early serial passages allowed several xenograft lines to 
be satisfactorily established even though the take rates 
$ the original man to mouse passage were sometimes 
ow. 


Histopathology 

Xenografts generally retained the features of donor 
tumours although many developed a more anaplastic 
appearance in early passage, confirming previous re- 


» CO g 
ports by other aibo (4, 12). Histopathological fea- 
tures of the xenografts will be reported in detail 
elsewhere. 
Chromosomes 


All, xenografts examined were human in origin with 
typical acrocentric and metacentric chromosomes. 
urine chromosome spreads were seen only occasion- 
ally amongst a majority of human metaphase spreads 
and may have originated from infiltrating host cells. 


Tumour marker production 

The xenografts have been shown to contain human 
tumour markers. Monolayer tissue cultures were ‘es- 
tablished from 23 xenografts. After contact with the 
tumour cells, supernatant culture medium was analysed 
by radioimmunoassay. The overall incidence of tumour 
marker detection in the xenografts was calcitonin 13 per 
cent, BHCG 13 per cent, ACTH 78 per cent, CEA 57 per 
cent. Synthesis and secretion of these products by 
tumour cells has been confirmed by their persistent 
detection in proliferative tumour cultures and b 
immunocytochemical techniques. Details of this wor 
will be published elsewhere. 


Chemotherapeutic responses 

The results of the direct comparison between donor 
patient and in situ xenograft response to chemotherapy 
are summarized in Table I. 

Oat ceil carcinoma: Six patients with metastatic disease 
were treated with a combination of methotrexate 
200 mg/m?, cyclophosphamide 1g/m? and CCNU 
100 mg/m? (MCC). Three of these patients (donors of 
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Fig. 1. Response of an oat cell carcinoma subcutaneous 
metastasis to MCC combination chemotherapy. Donor 
patient of HX81. 
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Table I: COMPARISON OF. CHEMOTHERAPEUTIC RESPONSES OF 
BRONCHIAL CARCINOMA XENOGRAFT AND DONOR PATIENTS 


Chemotherapeutic 
response 
Xenograft 
Tumour type designation Treatment Patient Xenograft* 
Oat cell HX88 Iphos + Cure ts, 
HX81 MCC T Cure (32-0) 
HX89 MCC + Cure — 
HX96 ~ MCC +ł Cure (32-0) 
HX71 MCC T$ Cure — 
VP16 — 1-6 
HX72 MCC — 2-4 
VP16 — 1-0 
HX95 MCC 3-1 
Squamous HX79 Mtx — 0:7 
HX64 VBMF — 0 7/0/0/04 
HX97 Mtx — 0 
Iphos — 0 
Adenocarcinoma HX83 CAF — 1:3 
HX70 CF — 02 
CAF — 0 
HX87 CAF — 7 0 
Mtx — 5 0:3 
HX84 MCC — 04 
HX99 PMM — 1-3 
Large cell HX82 CAF — 1:7 


MCC, Methotrexate/cyclophosphamide/CCNU; VBMF, 
vincristine 


leomycin/methotrexate/SFU; CAF, , rlophosphemide/adriamycin/SFU; CF, 


cyclophosphamide/5FU; Mtx, methotrexate; Iphos, iphosphamide; P 


pentamethylme 


lamine. 
Measured in in terms of median growth delay at MTD (extrapolated values in 
tient mae from CNS metastases if tal to regrowth of metastases under observation. 


hea Aan rtial) deci reco 
traumatic Gd die haemorr 

$ Patient exhibited a xpo response, There was no re 
Observation, although new metastases a later at 
€ Xenograft growth delay at MTD of single agents only. 


HX71, HX81 and HX89) responded dramatically (Fig. 
1). All original metastases (except those in the central 
nervous system) regressed completely for the remainder 
of each patient's life (9, 9, >18 months respec- 
tively. Another patient (donor of HX96) died from a 
traumatic cerebral haemorrhage 2 weeks following 
induction of MCC chemotherapy, but serial chest 
radiographs had already revealed a significant reduction 
of a hilar mass. The xenografts derived from these 4 
Mos were similarly extremely chemosensitive to 
CC, and complete tumour control* was obtained at 
maximum tolerated dose (methotrexate 40 mg/kg, 
cyclophosphamide 200 mg/kg, CCNU 20 mg/k 
each case (Fig. 2a). Slow growth in xenografts 89 
and HX71 (volume doubling times 60-8 +3-8 s.e.mean 
and 3699-2 s.e.mean days respectively) precluded 
investigation of a dose-response effect. However, uni- 
versal complete tumour control was achieved at doses as 
low as 20 per cent of the maximum tolerated dose in 
HX81 (Fig. 2b) and HX96. At 10 per cent of the 
maximum tolerated dose tumour regrowth occurred 
after regression to give a significant growth delay of 3-3 
volume doubling times both in HX81 (Fig. 2c) and 
HX96. The MCC dose-response curve was ound to be 
near-linear in tliree different oat cell carcinoma xeno- 
graft lines (HX29, HX78, HX69) and by extrapolation 


'* Complete regression of xenografts without observable 
tumour regrowth during the experimental period. 


ed prior to premature death resulting from 


owth of metastases under 
ifferent sites. 


E very large theoretical growth delay in HX81 and 
6 of approximately 32-0 volume doubling times at 
the maximum tolerated dose. 

In contrast to the excellent responses produced b 
MCC in xenograft HX71 and the donor patient, eac 
was resistant to the epipodophyllotoxin VP16/213. 

A fifth patient, initially sensitive to MCC, develo 
chemoresistant metastases from which xenograft HX72 
was established (Fig. 3). Treatment with MCC in 
passage three of the xenograft resulted in a small growth 
delay (2-4) at the maximum tolerated dose (MTD) (Fig. 
D ue and the donor patient were also resistant to 

The sixth patient, originally treated with oral cyclo- 
pees amide, was resistant to MCC (donor of HX95). 

utaneous metastasis failed to regress; persistence 
of hyponatraemia (serum Na* 125 mmol/l) and de- 
creased serum osmolality (235 mmol/kg) suggested 
inappropriate ADH secretion, which also failed to 
respond well to MCC. Growth delays of 3-1 and 1 3 
were achieved at 100 per cent and 35 per cent MTD 
respectively in the xenograft. 

Another patient received iphosphamide 5 g/m? at 
intervals of 3 weeks and a complete response was 
achieved with long remission (>1 year). Complete 
tumour control was ciency obtained in the xenograft 
(HX88) treated with 100 per cent and 70 per cent of the 
MTD. At 40 per cent 2 out of 6 tumours regressed 
and regrew, Code a growth delay of 2-3. 
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Response of oat cell carcinoma xenograft HX81 to MCC combination chemotherapy at (a) 100 per cent 


maximum tolerated dose, (5b) 35 per cent maximum tolerated dose, (c) 10 per cent maximum tolerated dose. 


Non-oat cell carcinoma; In contrast to the clear re- | 


sponses observed in most oat cell carcinomas, 5 
adenocarcinomas, 1 large cell anaplastic tumour and 
3 squamous cell-carcinomas were universally chemo- 
resistant in patients and their xenografts to a variety of 
single agents and combinations (Table I). 

Three adenocarcinomas (HX70, HX83 and HX87) 
and 2 large cell anaplastic carcinoma xenografts (HX82, 
HX65) were examined in detail. Each xeno received 
cyclophosphamide 130 mg/kg, adriamycin 3-9 mg/kg 


and SFU 65 mg/kg in combination (CAF)* The maxi- 
mum growth delay achieved was only 1:7. When doses 
of component drugs were increased to the maximum 
tolerated dose and given as single agents, the maximum 
growth delay was only 2:0 (achieved by cyclophos- 


* Donor patients received c lophosphamide 1 g/m? days 1 
and-8, adriamycin 30 sigh? days | and 8, Seu 500 mg/m? 
days | and 8; the combination (CAF) was given tn monthly 
cycles of treatment. ; 
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Fig. 3. Chemotherapeutic nse of an oat cell carcinoma 
patient from whom xenograft HX72 was established after 
induction of MCC chemotherapy. (VAP, Vincristine 
adriamycin procarbazine.) 
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phamide 200 mg/kg in HX82). The data were analysed 
by Friedman’s two-way analysis of variance by ranks 
(26). No statistical differences were found in the 
effectiveness of agents when used alone at MTD, 
alone at the combination dose or combined in CAF 
(x^ = 5:914, P>0-05). 


Therapeutic response of xenografts assessed by the in 
vitro soft agar colony assay (24) 

Results were obtained in 2'oat cell carcinoma xenografts 
(HX81 and HX72) and 1 adenocarcinoma etd 
xenograft. Xenografts were treated in vivo; MCC was 
given to HX81 and HX72. Cyclophosphamide, adria- 
mycin and SFU were given as single agents in HX70. 
Agents given to each xenograft were those received by 
donor patients. Drugs were given i.p. in doses ranging 
up to the MTD in HX81 and HX72. Maximum 
tolerated doses only were given to HX70. Tumours were 
excised 24 h later and cell suspensions prepared for 


assay. 

Fig. 5 shows that a very high level of cell kill occurred 
after treatment of HX81 with MCC. Tumour colony 
growth was detected only at doses below 20 per cent 
maximum tolerated dose, the minimum detection level 
of surviving fraction being 4x 1074. An exponential 
survival curve was obtained. À line was fitted to the data 
by linear regression analysis by the method of least 

squares using a computer programme kindly made 
available by Dr J. Millar. The D,, (i.e. percentage of the 
maximum tolerated dose required to produce one 
decade cell kill) was 4-83 (95 per cent confidence limits 
3:40—8-26). Extrapolation of the cell survival curve gave 
a theoretical surviving fraction of 10^ 7°, in keeping with 
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Fig. 5. Cell survival curves for oat cell carcinoma xenografts 
81 and HX72 treated in the mouse with MCC. 


the large theoretical GD value. Such a level of cell kill 
would lead us to expect that a tumour containing, say, 
10? clonogenic cells would be cured by treatment at the 
maximum tolerated dose. 

Fig. 5 also shows that an exponential cell survival 
curve was obtained after MCC treatment of HX72 in 
poras seven and eight. Lincar regression analysis 
gave a D,, value of 20-90 (95 per cent confidence limits 
13-7—43- À8). The significance of the difference in sensi- 
tivity between the cells from HX72 and HX81 ıs not in 
doubt but was checked using Student's £ test 
(0-001 <P<0-005). These results indicated that the 
greater resistance of cells from HX72 was in keeping 
with the results of growth delay experiments (Figs. 2 and 
4) and clinical observations (Figs. 1 and 3). However, 
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6. Cell survival curves for adenocarcinoma xenograft 
atl treated in the mouse with maximum tolerated dose of 


rising CAF combination chemotherapy 
Cyclophosphamide adriamycin, SFU). (Error bars indicate 


s.c.mean.) 


the cell kill (SF 10^? at the maximum tolerated dose 
obtained by extrapolation of the exponential cell sur- 
vival curve) was larger than expected on the basis of 
growth delay and clinical results (Table II). 

Treatment of HX70 (adenocarcinoma) with max- 
imum tolerated doses of single agents comprising the 
CAF combination was ineffective (Fig. 6). For none of 
the treatments did the surviving fraction fall below 0-1 
(cyclophosphamide 0-65+0-17 s.e.mean; adriam 
0-52 -- 0-14 s.e.mean; SFU 0:52 40:14 s.e. mean). 
results reflect the insignificant growth delays achieved in in 
vivo (0-1, 0-1 and 05 volume doubling times respec- 
c) and are consistent with Le poor clinical response 

F in the donor patient (Table II). 





Discussion - 
e nogri been claimed in a number of published pa 


ers that 

ond to age nts which are generaily effec- 

am nica ally (13- 16). Such evidence might justify the 

use of a ' of xenografts in experimental chemo- 
therapy, 


ut the chemotherapeutic validity of xeno- 
grafts ultimately depends on the more precise relation- 
ship found between individual xenograft and donor 
patient responses. Results reported here indicate that 21 
separate responses in 16 patients and their respective 
xenografts were similar. Large differences were found 
between the chemosensitivity of most oat cell carci- 

nomas and resistance of large cell anaplastic, squamous 
and adenocarcinomas, demonstrating good parallelism 
between man and mouse among the histopsttiologichl 
categories of tumour. 

A further important finding was the resistance of two 
oat cell carcinoma xenografts and donor patients to 
VP16 following the demonstration of profound chemo- 
sensitivity in one of these tumours (HX71) to MCC in 
both man and mouse. 

There was evidence from the use of dose-response 
curves that identical treatments (MCC) in different 
tumours gave large variations in response (Figs. 2 and 
4). These differences were reflected 1n the magnitude of 
donor- patient response (Figs. 1 and 3) and the results of 
comparative cell survival studies in vitro (Fig. 5). These 
observations suggest that the spectrum of onse in 
man is reproduced by the xenograft even within the 
same histopathological category. 

Reliable and objective clinical evaluation in terms of 
complete, partial or no response caused little difficulty. 
In contrast, it was frequently impossible to assess a 
patient's response accurately by means of tumour 
growth delay for a statistical comparison with the 
xenograft data shown in Table J. This particularly 
applied to those patients who were chemosensitive. One 
reason was that multiple cycles of effective agents were 
given which caused permanent complete regressions of 
metastases originally present, despite the subsequent 
appearance of new chemoresistant metastases at other 
sites. 

It was possible to quena xenograft responses to a 
maximum tolerated dose of drug ın terms of tumour 
growth delay in the resistant non-oat cell tumours, but 


Table I: CHEMOTHERAPEUTIC RESPONSES OF BRONCHIAL CARCINOMA 


XENOG 


ASSESSED BY ENDPOINTS OF IN VIVO GROWTH DELAY 


AND JIN VITRO CELL SURVIVAL, COMPARED WITH DONOR PATIENT 


RESPONSES 
Xenograft 
Response* Donor patient 

Tumour type Designation Treatment %MTD GD SF response 

Oat cell HX81 MCC 100 320t 1072% CR 
. 10 33 001 | 
Oat cell HX72 MCC 100 24 105 . NR 
35 21 0012 

Adeno- HX70 Cy. 100 O1 065 NRÍ 

-carcinoma Adr. 100 01 052 

5FU 100 05 052 

GD, Jn vivo median growth delay; SF, in vitro surviving fraction of cane i cells; 


MTD, maximum tolerated dose; MCC, methotrexate ON R aon ; Cy. E 
no iota 


cyclophosphamide; Adr., adnamycin; CR, complete 
* Spearman’s rank correlation coefficient, r = 0-938, P 0-01. 


| Extrapolated values assuming linearity of dose—response curve. 
Patient received CAF (Cyclophosphamide sia: 5FU) in combination. 


Experimental chemotherapy in human tumour xenografts 


not in oat cell carcinomas when complete regressions 
occurred. This problem was overcome by treating 
tumours at doses sufficiently low to allow tumour 


regrowth after transient regressions. Extrapolation of . 


the resultant.growth delay, assuming linearity of the 
dose-response curves, gave a theoretical value at the 
maximum tolerated -dose. This manoeuvre usefully 
avoided the dilemma of interpretation of complete 
tumour control in xenografts and the extent to which it 
was affected by host defence mechanisms, perhaps the 
most serious criticism levelled at the use of immune- 
suppressed mice for m situ chemotherapeutic experi- 
ments (4). 

Growth delay and clonogenic cell survival assays, 
used as different endpoints to assess chemotherapeutic 
response in three xenografts, have been found to 
correlate. Furthermore, the results of each assay re- 
flected the behaviour of donor patients’ metastases in 
situ (Table II). The differences in surviving fraction and 
growth delay were very large between chemosensitive 
(HX81) and chemoresistant tumours (HX70). 

A differential chemotherapeutic response was ex- 
hibited by the donor patient of HX71 (oat cell car- 
cinoma), and it may be fortuitous that the xenograft 
biopsy was as chemosensitive as the originally docu- 
mented metastases. A chemoresistant breast metastasis 
was first documented and cytology-proved within weeks 
of induction therapy. This lesion was almost certainly 
present prior to chemotherapy and, as such, represents a 
genuine chemoresistant clone. Biopsies obtained for 
xenografting may therefore not necessarily be rep- 
resentative of the bulk of a patient's tumour. 

Although it has been claimed that xenografts may be 
potentially useful in a predictive capacity for the 
selection of appropriate chemotherapy in individual 
patients, it was found in the present series that the time 
required to establish xenografts and subsequently test 
drugs usually exceeded the survival of the patient. 
Therefore the major use of xenografts may be in the 
primary screening of new agents. The refinement of 
other techniques, such as direct in vitro tumour cell 
cloning (27), may be more appropriate for rapid predic- 
tive screening to select drugs for individual patients. 
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E x Verdict on vagotomy 


Now is an appropriate time to reassess the role of vagotomy in view of the large 
number of trials coming to fruition. The second of two international meetings 
arranged for the presentation and discussion of current results will be held on 19-21 
February 1981 at the Kantonsspital, Basle, Switzerland. à 

The preliminary programme has been structured into topics, each session having 
a moderator and an invited panel of speakers, and an open poster session. 

The deadline for abstracts for the poster session is 31 October 1980. 

Costs will be approx. Sw. Fr. 120 for both days, 1ncluding lunch, coffee, tea and 

i abstract booklet. 

For further details of the programme contact Dr Claude Müller, Department of 

Surgery, aia of Basel, Kantonsspital, Spitalstrasse 21, CH-4031 Basel, 
witzeriand. l 
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Some aspects of adrenal surgery 


R. B. WELBOURN* 


My interest in the surgery of the adrenal glands was first 
aroused in 1951, when ] was a surgical research fellow at 
the Mayo Clinic. Surgeons there already had a dis- 
tinguished record in endocrine surgery and in one year, 
1927, they had scored two firsts. Dr William Mayo 
operated on the first patient known to have an in- 
sulinoma and Dr Charles Mayo first removed a phaeo- 
chromocytoma successfully. 

When I arrived in Rochester Dr Kendall had just won 
the Nobel Prize for his discovery of cortisone and the 
staff of the Clinic were exploring its value in patients. 
They realized that the excessive secretion of cortisone, 
or more strictly cortisol, by the adrenal cortex was 
responsible for the metabolic and clinical features of 
Cushing's syndrome, whatever the nature of the under- 
lying lesion. This is a killing disease and, unless treated 
effectively, half the patients die within 5 years of its onset 
(1). Dr James Priestley and his colleagues were treating 
the condition by subtotal adrenalectomy (2). Previously 
this had been a hazardous undertaking with a high 
operative mortality, but cortisone changed all that and 
in 1951 they reported that they had treated 19 patients, 
covering the operation with cortisone, with remarkable 
early results. Dr Oliver Cope, whom I visited on my way 
home in 1952, was achieving similar results in Boston. 
Cushing's syndrome was, in fact, being treated effect- 
ively for the first time. 

At the Mayo Clinic too, at that time, Dr Grace Roth 
was using the histamine test, which she had developed a 
few years before, for the diagnosis of phaeochromocyt- 
omas (3). The test is not used now, because there are 
better and safer methods of diagnosis, but it brought 
tumours to light in hypertensive patients and the 
surgeons were removing them successfully (4). 

I started to perform adrenal surgery myself in Belfast 
in 1953 and continued when I moved to Hammersmith 
10 years later. In both centres I have been fortunate in 
the ready cooperation of many colleagues, particularly 
Professors Desmond Montgomery, Russell Fraser and 
Ivan Johnston, Dr Graham Joplin and Messrs Selwyn 
Taylor, Terence Kennedy and John Lynn. In several of 
our studies we have been able to combine data from 
Belfast and Hammersmith and, since Professor 
Johnston moved to Newcastle upon Tyne, from there 
also. 


Localization of tumours 
I will return to Cushing's syndrome and phaeochromo- 
cytoma shortly, but first I will say a little about the 
newer methods that are available to provide answers to 
the basic questions which we, as surgeons, need to ask 
about adrenal lesions in general. 

First, does the patient have hyperplasia or a tumour? 
Secondly, if a tumour, which side is it, how big is it, or is 
there are more than one? (5) 


Selective venous sampling 1s a very useful technique 
which we have used extensively, particularly for the 
localization of secreting cortical tumours and phaeo- 
chromocytomas (6). It may reveal the latter in extra- 
adrenal sites. It is important for the radiologist to inject 
only sufficient contrast medium to identify the vein that 
has been entered. If the radiologist goes on to full 
venography, outlining the whole adrenal gland, very 
small adenomas may be revealed, but even the best 
radiologists may rupture the gland, an accident which 
makes subsequent adrenalectomy very difficult. 

Iodocholesterol scanning (7) is particularly valuable 
for revealing the side of a functioning cortical adenoma 
in Cushing's, Conn's and virilizing syndromes, and for 
identifying the site of regenerated adrenal tissue after 
subtotal adrenalectomy for Cushing's syndrome. it is 
not helpful for locating carcinomas. 

Ultrasound is generally available; it is improving 
rapidly and is capable of showing tumours as small as 
2—3 cm in diameter. 

CAT scanning, which is now available in many 
centres, has a similar degree of resolution and may aise 
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Fig. 1. Causal lesions of Cushing's syndrome. 
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Fig. 2. Survival after adrenalectomy for Cushing’s syndrome (numbers of patients in 
brackets). Data for pituitary-dependent hyperplasia and adenoma, references 8, 9; for 
carcinoma, reference 11. The apparent differences between the adenoma and pituitary- 


dependent hyperplasia groups are not significant (P > 0-05). 





Fig. 3. Sites of 78 phaeochromocytomas in 72 patients 
(Belfast/Hammersmith/Newcastle series).* Bilateral in 6 


(18). 


show normal or hyperplastic glands. Occasionally, 
however, it may provide false positive results. 


Cushing's syndrome 

In round numbers, the adrenals show bilateral hyper- 
plasia, the result of stimulation by ACTH, in 80 per cent 
of patients (Fig. 1). In 70 per cent the ACTH is of 
pituitary origin and the hyperplasia is pituitary- 
dependent. In about 10 per cent its source is ectopic, that 
is, a tumour elsewhere in the body. In 20 per cent there is 
a unilateral adrenal tumour, which secretes cortisol 
autonomously and suppresses the secretion of ACTH 
by the pituitary. Adenomas and carcinomas are about 
equally common. 


Adrenal tumours 

Adenomas must be removed surgically. There have been 
13 in the combined Belfast/Hammersmith series (8, 9), 
operated cn between 1954 and 1979.* All the patients 
survived operation and are alive (Fig. 2) and in remis- 
sion, the first 7 for more than 10 years. The first patient, 
who has survived for 25 years, is now aged 70. Most of 
the patients were weaned off replacement therapy within 
a few months, but 3 apparently need steroids 
permanently. 


Carcinomas 

Carcinomas behave very differently. There were 11 in 
the Belfas:/Hammersmith series, treated between 1956 
and 1978. The patients were all less than 20 or more than 
40 years of age (8, 9, 11). t They had had short histories 
and most had considerable virilization as well as the 
features of cortisol excess. In many the tumour had 
spread beyond the adrenal by the time of operation. 
Some tumours could not be removed and the patients 
died quickly. In most other cases the syndrome remitted 
rapidly, only to return within weeks or months. One 
patient enioyed a remission of 2 years, when the tumour, 
but not the Cushing's syndrome, recurred. We used 
O,p'DDD[2Q - chlorophenyl) - 2 - (4 - chlorophenyl) - 
1,1 - dichiorethane] in six of the patients and it caused 
the tumour to regress in 4. Only one patient, however, a 
child aged 3 years, was able to take it in full dosage 
without texic effects. All the patients were dead within 5 
years of diagnosis (Fig. 2). 


Pituitary-dependent hyperplasia (Fig. 1) 

About 10per cent of cases have large pituitary tumours, 
which expand the sella turcica and are easily recognized 
with conventional X-rays (8). About 55 per cent have 
pituitary microadenomas, which can only be seen in life 


* The first 6 were described in the quoted references. The 
others, together with a series from Newcastle, will be reported 
in detail later. 

+ All but one of these patients have been reported in the quoted 
references. This was a man aged 41, who had had a 6-month 
history, survived without remission for 7 months after 
adrenalectomy and died with widespread metastases. 
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The design concept of the Original Hoffmann™ Sys 
tem provides exceptional frame stability, thus signif- 
icantly improving the chances of bone and soft tissue 
healing. Precision components provide the contro 
necessary for alignment and compression of the 
fracture fragments. Proper utilization of the system 
under compression can yield a fixation environment 
where there is less than 5 microns of motion at the 
fracture site. 


Pin Placement Before Fracture Reduction 

The frame components allow the surgeon to place 
all the necessary pin groups prior to final alignment and 
reduction of the fracture. Once the transfixing pins or 
half-pins are in place and the desired frame has been 
appropriately but loosely assembled, the surgeon can 
directly reduce the fracture to achieve the desired 
alignment. The frame can then be tightened easily 
without disturbing the reduction. 


Frame Design Versatility 

Each major component of the frame has the ability to 
be adjusted in all three planes. This allows for the dif 
ferent frame designs needed for the management of 
complex fractures. 


Controlled Distraction and Compression 

After the frame has been assembled and tightenec 
the surgeon can compress or distract the fracture 
either during surgery or at any time post-operatively 
in a controlled manner without concern for losing the 
reduction 


Suspension Attached to the Frame 

Post-op elevation of the affected limb is easily 
achieved. The Original Hoffmann™ System allows for 
suspension to be attached directly to the frame. Direct 
frame attachment also facilitates soft tissue manage- 
ment 


Enhanced Soft Tissue Management 

The external frame permits ready access !o the 
affected limb, enabling better care of soft tissue in- 
juries. Secondary post-op skin and bone grafting can be 
performed without affecting the reduction 
Adjustable Frame Rigidity 

The multi-dimensional frame design of the Original 
Hoffmann™ System allows for adjustment of the frame s 
rigidity. Maximum rigidity may be desirable in the initial 
treatment of a complex open fracture, especially in the 
'presence of infection. To encourage bone union, the 
rigidity of the frame can be reduced at a later time upon 
medical considerations 
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at open operation or biopsy, or by the use of very 
elaborate radiological techniques (12, 13). About 5 per 
cent of cases have no sign of a tumour, even at autopsy. 

Those with large tumours are best treated by surgical 
hypophysectomy, usually now by the transethmo- 
sphenoidal route, followed by radiotherapy. The trans- 
frontal route is only needed when there is gross supra- 
sellar extension, The other 60 per cent (55 per cent plus 5 
per cent), in whom there is no sign of a tumour initially, 
are those who were first treated so successfully by 
bilateral adrenalectomy. We have done 60 of these 
operations and have analysed the survival up to 20 years 
for the first 36 in the Belfast/Hammersmith series, 
operated on between 1953 and 1968 (Fig. 2) (8, 9). There 
were 2 operative deaths in the 36 (6 per cent), but about 
70 per cent survived from 5 to 15 years and 50 per cent (6 
of 12 patients) were alive 20 years after operation. This 
is in marked contrast to the outcome before the 
introduction of cortisone, when 50 per cent of patients 
died within 5 years of the onset of the disease. At first I 
usually removed the adrenals subtotally, but in 1965 I 
changed to total adrenalectomy in all patients. We now 
irradiate the pituitary shortly after adrenalectomy, in 
the hope of preventing further growth of a pituitary 
tumour, but we rarely did so in the early years (14, 15). 

Now we do fewer adrenalectomics for the pituitary- 
dependent group of patients with Cushing's syndrome 
because many other forms of treatment have been 
developed. We tend to operate on patients who have 
failed to respond to other methods or on those in whom 
someone has embarked on adrenalectomy and has run 
into serious complications. Metyrapone is the best drug 
for controlling Cushing's syndrome (16), but we only 
use it for preparing patients for adrenalectomy (com- 
bined with radiotherapy to the pituitary), not as a 
definitive form of treatment. We no longer have a 6 per 
cent mortality rate in uncomplicated cases. 

My medical colleagues at Hammersmith implant the 
pituitary with seeds of yttrium-90, a potent B-emitter, 
and their results, at least up to 10 years, are excellent 
(17). Some surgeons explore the pituitary routinely and 
find and remove microadenomas in a high proportion of 
cases. Others irradiate the pituitary with a proton beam. 
These new approaches are interesting and exciting, but 
we do not know the long term results, as we do for 
em and we cannot assess their merits until 
we do. 


Ectopic ACTH syndrome 

The commonest ectopic source of ACTH is a malignant 
tumour, especially an oat cell carcinoma of the bron- 
chus, in its terminal stages, and adrenalectomy is not 
worth while. I have undertaken the operation on 2 
patients with less aggressive tumours—a medullary 
carcinoma of the thyroid and an islet cell tumour of the 
pancreas—but neither lived for many months. 
However, we have had 3 patients with the syndrome in 
whom we could not find the tumour and who clearly 
were not suffering from advanced malignant disease. 
Adrenalectomy caused complete remission in all 3. In 
one a shadow developed in the lung 25 years later and 
my colleague Professor Hugh Bentall removed a lobe 
containing an ACTH-secreting bronchial carcinoid 
tumour. The patient is still well 9 years later. 


Phaeochromocytomas l 
Last year we reported a series of 72 patients with 
phaeochromocytomas, seen in Belfast, Hammersmith 
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and Newcastle over 20 years (18). We were surprised to 
find that, although we diagnosed and treated 58 of them 
in life, no less than 14 were found unexpectedly ai 
autopsy. In most they were the probable cause of death. 
This is an underestimate of the proportion undiagnosed 
in life, which is probably at least one-third. 

All the tumours were in the abdomen and most (Fig. 
3) were in the adrenals. Six patients had bilateral 
tumours, 3 of whom suffered from multiple endocrine 
adenopathy, type Il, a familial condition in which 
bilateral phaeochromocytomas are associated with 
medullary carcinoma of the thyroid. Mr Lynn, Mr 
David Fletcher and I are now investigating two families 
with this condition and we are seeing more patients with 
bilateral tumours. Thirteen patients had tumours else- 
where in the abdomen, 2 of them in the bladder. AT the 
multiple tumours were in the adrenals. Recently, how- 
ever, we have seen a patient with 3 phaeochromocy- 
tomas in the pelvis, one of them in the bladder wail. He 
had suffered pain in the forehead for 20 years every tme 
he micturated, and this action caused his blood pressure 
to rise (Fig. 4). Mr Gordon Williams and I removed the 
tumours over a year ago and the patient is now well. 

Phaeochromocytomas must be removed surgically. 
Formerly the operations were fraught with anxiety for 
the surgeon and anaesthetist, and with danger for the 
patient, because of the severe hypertension which 
developed during handling of the tumour and the 
profound hypotension following its removal, which we 
treated by a noradrenaline drip. In 1967 we realized that 
many of the patients were hypovolaemic and that we 
could render their operations much smoother by pre- 
paring them with an x-blocker, usually phenoxybenz- 
amine, and a f-blocker, such as propranolol, if it was 
needed (19). During the operation we give x- and [p 
blockers, as required, and tranfuse plasma, as soon as 
the tumour is removed, to maintain a normal arterial 
blood pressure. With the old regimen we lost 3 out of 17 
patients (18 per cent) and with the new only 1 out of 41 (2 
per cent), probably as a result of over-use of B-blockade. 
Some physicians like to try new drugs for preparing our 
patients for operation, but we have had alarming 
experiences with some, and I will not now deviate from 
the path which experience has shown to be safe. 

Those who survive operation do remarkably well. 
Paroxysms stop and the blood pressure returns almost 
to normal, although one-quarter need antihvpertensive 
therapy. About 70 per cent of all the patients we treated 
were alive 10 years after operation, and none died in the 
subsequent 10 years (Fig. 5). 





Other adrenal medullary tumours 
Ganglioneuromas and neuroblastomas sometimes se- 
crete hormones, and we need to search for them. Some 
produce catecholamines, like phaeochromocytomas, 
and must receive the same preparation and intra- 
operative care. 

Some of these tumours have long been known to 
cause severe diarrhoea and hypokalaemia. We now 
know that they do so by secreting vasoactive intestinal 
polypeptide (VIP), the same substance which is pro- 
duced by those islet cell tumours of the pancreas which 
cause the Verner- Morrison syndrome. Four years ago 
we had a patient with a large (IO cm) benign gar- 
glioneuroma of the left adrenal, secreting both VIP and 
catecholamines (20). The former had caused symptoms 
for 4 years and the hypokalaemia had been so severe 
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Fig. 4. Effect of micturition on blood pressure in patient 
with phaeochromocytoma in the bladder. Each vertical line 
represents the systolic pressure at the top and the diastolic 
at the bottom. 


that he had been quadriplegic on one occasion. The 
catecholamines had no recognizable effects. | removed 
the tumour without difficulty and the patient has 
remained well. 


Adrenalectomy 

Over the years I have come to use three different 
approaches to the adrenals— posterior, anterior and 
lateral—and I find each ideal under certain circum- 
stances (21). 

For the posterior approach the patient lies on his face 
and I remove one or both of the twelfth ribs through L- 
shaped incisions. This is the best for hyperplastic glands 
or for small cortical tumours, up to about 3cm in 
diameter. The short adrenal vein on the right side is seen 
easily and the postoperative course is remarkably 
smooth and free from pain. If the wounds become 
infected, as they sometimes do in Cushing's syndrome, 
they drain easily. 

The anterior approach is best for patients with 
phaeochromocytomas, unless there is a large tumour on 
one side or an extra-adrenal tumour at an inaccessible 
site. A midline incision allows both adrenals and the 
whole abdomen to be explored. I usually-use an anterior 
incision for the ectopic ACTH syndrome also, because it 
is helpful to examine the liver for secondary metastases 
or to explore a possible intra-abdominal primary 
tumour. The patients are often obese and I usually use a 
‘roof-top’ or ‘double Kocher’ incision, which provides 
better access to the adrenals. 

In patients with large tumours, and in those who are 
complicated by having had previous adrenal or other 
abdominal operations, I use a retroperitoneal lateral 
approach, with the patient on his side. On the left I 
approach the adrenal extrapleurally through the bed of 
the eleventh rib, and on the right I remove the tenth rib 
and incise the diaphragm well to the back. Each of these 
incisions gives excellent access, and the adrenal appears 
in the centre of the operative field. In the case of a very 
large tumour, either incision can be extended down the 
abdominal wall. 

In children, even those in their “teens, the lateral 
approach, through the bed of the eleventh rib on each 
side, gives the best access. 
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Fig. 5. Survival of 58 patients treated surgically for 
phaeochromocytoma (18). 


Conclusion 

The past 30 years have seen great advances in the 
surgery of the adrenals. I have discussed briefly only 
those aspects of which I have most experience and I have 
omitted several important topics. What of the future? 
Surgical removal of all benign tumours of the cortex and 
medulla is now so safe and effective that it will probably 
remain the treatment of choice for years to come. By 
contrast malignant cortical and medullary tumours 
provide the greatest challenge and, except in occasional 
cases, operation and present chemotherapeutic agents 
have little to offer. Some other solution must be found. 
The treatment of Cushing’s syndrome due to pituitary- 
dependent cortical hyperplasia is evolving in various 
directions and only time will show which way it will go. 
Meanwhile bilateral adrenalectomy remains the stan- 
dard by which the new methods must be judged. 
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The treatment and preoperative diagnosis of differentiated 
thyroid carcinoma presenting as a clinically solitary nodule 


HILARY WADE* 


SUMMARY 

Some papillary and follicular carcinomas of the thyroid 
present as solitary nodules with no clinical or radiological 
evidence of metastases. The elective treatment of such 
early thyroid carcinomas is discussed, with particular 
reference to the surgical approach to the clinically solitary 
nodule. The investigations available for establishing a 
preoperative diagnosis of the pathology of a solitary 
nodule are also discussed. A high degree of accuracy is 


obtainable but absolute certainty, only occasionally. If 


doubt exists, the safe treatment is excision of the nodule 
and frozen section. 


THIS paper discusses the early treatment of the two 
differentiated thyroid carcinomas-—papillary and folli- 
cular. ‘Early’ is defined as when the clinical presentation 
is that of a solitary thyroid nodule and there is no 
clinical evidence of cervical lymph metastases in papil- 
lary carcinoma, and no radiological evidence of blood- 
borne metastases to lung or bone in follicular car- 
cinoma. The paper goes on to describe the investigations 
available to distinguish a solitary nodule that is malig- 
nant from one that is benign. 

The typical solitary nodule is smooth, firm and 
mobile and the patient is euthyroid. About 5 per cent of 
such nodules are due to a differentiated thyroid car- 
cinoma. A brief account of the pathology is essential to 
understand why the tumour presents in this way and 
how it should be treated. 


Papillary carcinoma 

The typical histological picture of papillary carcinoma 
is that of papillary fronds. Occasionally, the whole 
tumour has this papillary pattern but most tumours 
have a mixed pattern of papillary fronds and colloid- 
filled follicles. In some, the follicular pattern pre- 
dominates and the pathologist may have to search very 
carefully to find a papillary area, but if any papillary 
structure is present, the growth will almost invariably 
behave as a papillary carcinoma and should be classified 
as such. 

Almost all papillary carcinomas are unencapsulated. 
Very occasionally, a small papillary tumour is en- 
capsulated and we are tempted to call it a papillary 
adenoma. These encapsulated tumours have an excel- 
lent prognosis but some of them do metastasize and it is, 
therefore, safer to consider all papillary tumours as 
carcinomas. 

There is a tendency to cystic degeneration both in 
primary tumours and in lymphatic secondaries: the cyst 
usually contains dark fluid and there is papillary tumour 
in its wall. 

Only some 15 per cent of papillary carcinomas are 
extrathyroidal, that is to say, the tumour has infiltrated 
through the capsule of the thyroid gland into the 
extrathyroidal tissue. These tumours do not, of course, 
present as smooth, mobile, solitary nodules. Although 
unencapsulated, most intrathyroidal papillary tumours 


are small and surrounded by enough thyroid tissue to 
make them feel smooth, whilst others are encapsulated 
or cystic. That is why the majority of papillary carci- 
nomas are diagnosed as clinically solitary nodules 
unless palpable lymph nodes are present in the neck. 

In both intrathyroidal and extrathyroidal papillary 
tumours lymph metastases are common, whereas 
blood-borne metastases are rare and practically un- 
known in intrathyroidal tumours. Multiple foci occur 
quite frequently—-a conservative estimate 1s that some 
40 per cent have foci in the same lobe as: the primary 
tumour and 20 per cent in both lobes. The thyroid has a 
very rich intraglandular lymphatic plexus and these foci 
represent lymphatic spread rather than multicentric 
growth. 

Another important feature of the lymphatic drainage 
of the thyroid is that, although some lymph channels do 
pass directly to the deep cervical nodes along the 
internal jugular vein, the proximal lymph drainage is to 
the juxta-thyroid group of lymph nodes, i.e. the pre- 
tracheal and the paratracheal nodes and the nodes along 
the superior and inferior thyroid veins. 

On the whole, a frozen section of a papillary car- 
cinoma is reliable. An experienced pathologist can 
usually find areas with a papillary pattern. Occasionally, 
when the tumour has a predominantly follicular pat- 
tern, the diagnosis is not made until paraffin sections are 
available. 


Treatment af papillary carcinoma 

The logical treatment of an early papillary carcinoma is 
thyroidectomy and excision of any involved lymph 
nodes. The thyroidectomy should be total because of the 
risk of multiple foci involving both lobes. Sometimes a 
little thyroid tissue is left at the upper pole of the lobe 
opposite the primary tumour to preserve the blood 
supply to the superior parathyroid gland on that side 
and this is called a near-total thyroidectomy. Even if not 
obviously involved, the pretracheal nodes and the juxta- 
thyroid nodes on the side of the primary should be 
removed as they may contain small metastases and 
subsequent detection and removal of these nodes is 
difficult. There is no place for a prophylactic block 
dissection of deep cervical lymph nodes. 


Follicular carcinoma 
Macroscopically, almost all follicular carcinomas 
appear to be encapsulated. Microscopically, they are 
composed of small follicles and a varying degree of solid 
sheets of cells. One cannot with certainty tell the 
difference between a follicular adenoma and a follicular 
carcinoma from the histological appearance of the cells 
because the cytology is often exactly the same. The 
differential diagnosis depends upon a careful histo- 
logical examination of the capsule (Figs. 1, 2). 
Because of the apparent encapsulation, almost every 
follicular carcinoma presents as a solitary nodule and, in 
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Fig. 1. Follicular adenoma showing an intact capsule below. 
( x 32.) 


Table I: INCIDENCE AND MORTALITY OF 
FOLLICULAR THYROID CARCINOMA 


Minimally 
invasive Invasive 
Incidence 50% 50% 
Blood spread Uncommon Common 
Death due to growth 3/104 51/104 


the absence of radiographic evidence of secondaries in 
bone or lung, it is the pathologist who makes the 
differential diagnosis between a benign nodule and a 
carcinoma. 

As you would expect from the histology, blood-borne 
metastases are likely whilst lymphatic metastases and 
multiple foci are highly improbable. Because of the 
follicular pattern, radioactive iodine uptake is far more 

_ likely than in papillary tumours. 

Follicular carcinomas fall into two groups according 
to the extent of the microscopic invasion of the 
capsule—a minimally invasive group and an invasive 
group. This subdivision is very important because the 
incidence of metastases is low in the minimally invasive 
group and the prognosis is good, whilst in the invasive 
group metastases are common and the prognosis poor. 
In fact, in the invasive group, death from the tumour 
Occurs in 50 per cent of cases within 6 years of diagnosis 
(1) (Table I). 

A frozen section of a follicular carcinoma is much less 
reliable than in the case of a papillary tumour. An 
experienced pathologist will certainly pick out capsular 
and venous invasion if it is marked. However, minimal 
capsular invasion is very difficult to detect on frozen 
section and, in this group of follicular carcinomas, a 
pathologist quite rightly is likely to refuse to commit 
himself until he has carried out paraffin sections. 


Treatment of a follicular carcinoma 

The logical treatment of an early follicular carcinoma is 
thyroidectomy and destruction of blood-borne meta- 
stases, if subsequently found to be present, by external 
irradiation or by radio-iodine. Excision of juxta-thyroid 
lymph nodes is unnecessary because lymph mestastases 
are very unusual. Thyroidectomy should be total or near 
total, not because of the risk of a focus of tumour in the 
other lobe, but so that the residual thyroid tissue can be 
ablated more effectively by radio-iodine. Following this, 
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Thyroid carcinoma 
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Fig. 2. Follicular carcinoma of invasive type showing 
infiltration of capsule and vein full of tumour below. ( x 32.) 


a whole body scan can be performed to detect secon- 
daries capable of taking up radio-iodine and not seen on 
the radiographs. 

It could be argued that a lobectomy is adequate in the 
case of a follicular carcinoma with minimal invasion, 
because blood-borne metastases are unlikely and a 
subsequent whole body scan is not essential. It could 
also be argued that a lobectomy is adequate in the 
invasive type of tumour because the opposite lobe can 
be ablated with radio-iodine. There is substance in both 
these arguments, and I am prepared to do a lobectomy if 
there is any contraindication to the more radical 
operation. 

In general, however, I take the view that total or near- 
total thyroidectomy does not carry an unacceptable risk 
of recurrent nerve injury or postoperative parathyroid 
insufficiency and that, if the diagnosis of malignancy is 
certain, it is a better operation than lobectomy because 
it leaves less normal thyroid tissue to be ablated. 

A whole body scan is not always necessary in the 
minimally invasive group of tumours, but it is certainly 
essential in the invasive group because it is very 
important to treat blood-borne secondaries at as early a 
stage as possible. 

It may appear inconsistent to advocate near-total 
thyroidectomy on occasions rather than total thyroidec- 
tomy in every case: however, it may be impossible to 
preserve the artery to the superior parathyroid in some 
cases if a total thyroidectomy is done. Moreover, it is 
practically impossible to remove all thyroid tissue 
however radical the operation, so that an ablative dose 
of radio-iodine is almost as necessary after a total 
thyroidectomy as it is after a near-total thyroidectomy. 


Surgical treatment of a solitary nodule 

Having accepted that some 5 per cent of smooth, firm, 
mobile nodules with no clinical evidence of malignancy 
in a euthyroid patient are papillary or follicular carci- 
nomas, how does this influence the surgical treatment? 

l. All such solitary nodules are suspect so that 
incisional biopsy is contraindicated because of the risk 
of implanting tumour cells in the neck. 

2. A solitary nodule should be excised with a wide 
margin of normal thyroid tissue— preferably by 
lobectomy—and a frozen section should be done. 

3. If a papillary pattern is reported on the frozen 
section the nodule must be treated as a papillary 
carcinoma. A total or near-total thyroidectomy is 
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carried out with excision of pretracheal and juxta- 
thyroid nodes on the side of the tumour, even if not 
obviously involved. 

4. If the nodule has a follicular pattern on frozen 
section, the diagnosis of follicular carcinoma should not 
be accepted unless the pathologist is very certain. If he is 
certain, then a total or near-total thyroidectomy is 
indicated with a view to a subsequent whole body scan. 
If he is uncertain, then the nodule is probably a simple 
hyperplastic nodule or an adenoma and it is benign; or it 
is a carcinoma with minimal invasion. In these doubtful 
cases, therefore, if subsequent paraffin section does 
show the nodule to be a carcinoma, little or nothing has 
been lost if only a lobectomy has been done, because 
lobectomy is an acceptable operation for this type of 
follicular carcinoma. | 


Histological surprise 

This term very aptly refers to the occasion when a 
carcinoma has been unexpectedly found on paraffin 
section after lobectomy for a solitary nodule. This is not 
an infrequent occurrence when a frozen section has not 
been done and it sometimes occurs even when a frozen 
section has been carried out. We demand a lot from our 
pathologists in the interpretation of frozen sections, and 
it has previously been indicated how difficult it can be to 
find evidence of capsular invasion in a minimally 
invasive follicular carcinoma and how, in a papillary 
carcinoma with a predominantly follicular pattern, an 
area with papillary pattern is easily missed. 

If a papillary carcinoma is found following lobec- 
tomy, I do not consider that further surgery is indicated 
if there are no other foci of tumour in the lobe. The 
patient is put on a suppressive dose of thyroxin and kept 
under observation. On the other hand, if other foci are 
present in the lobe that has been removed, there is a 
good chance that there are foci in the opposite lobe and I 
believe that a further operation to excise that lobe is 
indicated. 

If paraffin section shows that a minimally invasive 
follicular carcinoma has been removed, then the lobec- 
tomy has been adequate. The patient is put on a 
suppressive dose of thyroxin and kept under observ- 
ation. However, if paraffin section shows an invasive 
follicular carcinoma, the 50 per cent incidence of blood- 
borne secondaries is an unacceptable risk, and I believe 
that the other lobe should be ablated either by surgery or 
by radio-iodine in order that a whole body scan can be 
carried out to detect secondaries not seen on the 
radiographs. 


Preoperative diagnosis 

Up to this point it has been assumed that a preoperative 
diagnosis of the pathology of a solitary nodule has not 
been made. The following investigations may be carried 
out prior to operation to distinguish between a benign 
and a malignant nodule. 


Thyroid status 

The thyroid status is established by clinical and bio- 
chemical investigations. The most important bio- 
chemical investigations are the estimations of serum 
thyroxin (7*) and serum tri-iodo-thyronine (7?). If the 
patient is toxic or if there is any doubt about the thyroid 
status, a radio-iodine uptake test and a scan should also 
be done. Most patients with a solitary nodule are 
euthyroid, and this is no help in diagnosis. However, to 
the best of the author's knowledge, there is no ac- 








ceptable report of hyperthyroidism due to a solitary 
nodule that proved to be a carcinoma. Therefore, if the 
patient is hyperthyroid and the scan confirms that the 
nodule is ‘hot’, one can be certain that it is not 
malignant. 

lt is not uncommon to find fortuitously a small 
papillary or follicular carcinoma within a diffuse toxic 
goitre, but here the hyperthyroidism is due to the 
Graves' disease and not to the tumour. Very rarely there 
have been reports of hyperthyroidism due to extensive 
secondaries from a follicular carcinoma. In some of 
these cases there has been a remission of the hyper- 
thyroidism when these secondaries have been destroyed. 


Thyroid scan 

A scan of the thyroid with radio-iodine or technetium is 
not all that helpful, except when it confirms that a toxic 
patient has a hot nodule. A hot nodule is one which 
takes up the isotope, whilst the remaining thyroid tissue 
takes up none because TSH secretion by the anterior 
pituitary is suppressed. Between | and 2 per cent of well- 
differentiated thyroid carcinomas will take up some 
isotope—but so does the surrounding thyroid tissue. 
Almost all warm nodules are, therefore, benign but 
there is a slight risk of malignancy. 

Almost all thyroid carcinomas fail to take up isotope 
when they have to compete with normal thyroid tissue 
and the scan will show a cold nodule. However, many 
benign nodules also fail to take up the isotope so that a 
cold nodule, whilst it is certainly suspect, is just as likely 
to be benign as malignant. 

Recently, interest has been aroused in distinguishing 
malignant cold nodules from benign ones by a sub- 
sequent scan with radioactive selenium or caesium. A 
nodule which is highly cellular and synthesizing 
protein will take up selenium and caesium whilst a 
benign nodule does not. Unfortunately, most well- 
differentiated thyroid carcinomas are of low cellular 
activity and do not take up either of these isotopes, so 
that false negative results are common. 


Ultrasonic scan 

Scanning using grey scale ultrasound will eventually 
prove to be of great value, but it does require con- 
siderable experience. 

In theory, ultrasound can demonstrate the presence 
of impalpable nodules and distinguish the solid from the 
cystic lesion. If the goitre is multinodular, then the 
solitary palpable nodule is unlikely to be a carcinoma. If 
the nodule is cystic, it is unlikely to be a tumour and it 
can be aspirated. It is true that some papillary carci- 
nomas are cystic, but experienced radiologists claim 
that the sonogram in these cases shows a slightly ragged 
outline of the cyst wall in contrast to the smooth outline 
of a simple cyst (2, 3). 

In Cardiff, 7 or 8 years ago, we carried out ultrasonic 
scanning of solitary nodules prior to removing them. 
We were disappointed with the accuracy of the diag- 
nosis but, at that time, we were using the old-fashioned 
obstetric machine. More recently, we have used the grey 
scale instrument and results have been far more satisfac- 
tory. However, the diagnostic accuracy is still not 
entirely convincing. 

Nevertheless, if facilities are available, a correlation 
of clinical and biochemical investigations, together with 
conventional and ultrasonic scanning, does give a high 
degree of accuracy in diagnosis, although, as yet, not 
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one which I am prepared to accept with complete 
confidence, apart from that of the toxic adenoma. . 


Needle aspiration 

If a nodule is shown to be cystic on ultrasound, then 
there is a place’ for aspiration, although I am not 
convinced that injection of a sclerosant fluid into the 
cyst after emptying it by aspiration is necessary. If the 
. cyst does not disappear, or if it re-forms after aspiration, 
. the nodule is suspect and should be removed (4). 


C. 


Needle biop. ` 

Two methods of needle biopsy are available. One is the 
aspiration of tissue or fluid from a solid or cystic nodule 
with a thin needle and cytological examination of the 
aspirate (4). The other is the use of a wide bore needle, 
such as the Tru-Cut and Vim Silverman needles (5)—or 
a high speed pneumatic drill biopsy needle (6). These 
needles remove a cylinder of tissue for histological 
examination. 

Aspiration biopsy is reported as satisfactory in some 
centres, particularly in the case of papillary carcinoma 
(4). z 
When a wide bore needle is used the pathologist has 
more tissue to examine and should be able to detect a 
papillary pattern if present. In the case of follicular 
tumours, when the diagnosis of benign from malignant 
rests upon examination of the capsule, the pathologist is 
not much better off than with a cell aspirate, because it 1s 
most unlikely that a satisfactory sample of the capsule 


will be taken. However, in some centres the likelihood of 


malignancy is estimated purely from the cytology and, 
only if this is suspicious 1s the nodule excised. In 
experienced hands this 1s reported as most rewarding 
because resection has proved unnecessary in a large 
number of benign follicular nodules (5). 

The surgeon is very much in the hands of the 
pathologist with both methods. Interpretation requires 
much expertise and Aprn and many pathologists, 
quite rightly, are unwilling to give a firm diagnosis with 
either form of needle biopsy. Another problem is the sıze 
of the nodule, because a satisfactory sample may be 
difficult to take if the nodule is small. Up to the 
present, pathologists ın Cardiff have been unhappy with 
needle aspiration and, although prepared to give an 
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opinion on a wide bore needle biopsy, have preferred an 
excisional biopsy of the nodule. Now, the whole ques- 
tion of needle biopsy of the solitary nodule is under 
review in the department, and it seems likely that in 


future we shall use needle biopsy as a means of reducing 
us Pacen of excisional biopsy of benign solitary 
nodules. 


Diagnostic accuracy 

The objective of preoperative diagnosis is to enable the 
surgeon to avoid operation in the case of solitary 
nodules due to benign lesions and, in the case of 
malignant nodules, to plan the operation beforehand. 

If biochemical investigation and scanning confirm 
that a solitary nodule is a toxic adenoma, it is benign. If 
ultrasound shows other nodules to present in 
addition to the one palpable nodule, the goitre 1s mult- 
nodular and, again, ıt may be unnecessary to operate. If 
ultrasound shows the nodule to be cystic, aspiration 
may replace surgery. On the other hand, if needle biopsy 
shows a papillary pattern, the nodule must be con- 
sidered to be malignant; and a solid cold nodule 
showing a follicular pattern should be excised. 

A high degree of preoperative diagnostic accuracy 1s 
obtainable in'the investigation of a solitary nodule but 
absolute certainty, only occasionally. If absolute cer- 
tainty is essential or if sophisticated methods of investig- 
ation are not available, excisional biopsy with frozen 
section of the nodule is the only safe treatment. 
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Surgery of hyperparathyroid disease 


G. W. TAYLOR* 


IN many areas of endocrine surgery the excisional target 
can be precisely defined by preoperative 1nvestigation 
and is located in a constant anatomical position. In 
parathyroid disease, however, the surgical contribution 
1s more than a predetermined excisional exercise, for it is 
at operation that crucial decisions must be made as to 
the abnormality of the parathyroids and the extent of 
their resection. In this paper the three aspects of 
parathyroid surgery to be discussed are: the diagnostic 
route; single- or multigland disease; pre- and peroperat- 
ive methods of defining parathyroid site or abnormality. 


Hyperparathyroldism—the di tic route 
Hyperparathyroidism can manifest itself by a variety of 
clinical presentations and there are correspondingly 
many differing starting points for the route to surgical 
exploration of the neck. Traditionally symptoms arising 
from the urinary tract (calculous disease or nephrocalci- 
nosis) were dominant and 80 per cent of patients would 
present in this way: However, the detection of un- 
suspected hypercalcaemia by the routine use of the 
serum autoanalyser has resulted in the discovery of a 
large number of patients with asymptomatic hyper- 
parathyroidism, ie so-called Serendipity Syndrome 
(1). Table I shows the mode of presentation of 184 
patients in our series. In 32 per cent the disease was 
asymptomatic and diagnosis followed the 'chance find- 
ing' of D Nationa on routine serum analysis for 
unrelated purposes. In other reported series the inci- 
dence of ‘chance finding’ hypercalcaemia has been as 
high as 65 per cent (2). This is perhaps not surprising for 
tests of general populations have reported asympto- 
matic hypercalcaemia in about 1 in 800 of normal 
subjects (3). It may be argued that asymptomatic 
hyperparathyroidism is a benign entity and that surgical 
treatment 1s unwarranted. However, such long term 
effects of hypercalcaemia as renal damage may be irre- 
versible and non-specific symptoms of fatigue, lethargy 
or minor alimentary symptoms may go unrecognized by 
the patient or his physician. Many of our 'asympto- 
matic' patients have spontaneously testified to an 
increase in well-being after excision of their parathyroid 
abnormality. 

Purnell et al. (4) followed 85 tients with 
asymptomatic hypercalcaemia for a 5-year period. 
Increasing hypercalcaemia or the development of com- 
plications led to parathyroid exploration in 29 (34 per 
cent) of these patients. The authors concluded that 
management of the asymptomatic hypercalcaemic 
patient by protracted follow-up was unsatisfactory and 
they were unable to define criteria predictive of pro- 
gressive disease in individual patients. A recent study of 
a similar group of patients by Graham et al. (5) showed 
a prevalence of accelerated bone turnover and the 
majority were in a negative calcium balance. In all of our 
patients with asymptomatic hyperparathyroidism a 
parathyroid adenoma was found at operation and 
operative excision would seem to be the only certain way 
of preventing potentially serious complications. 


*- 


Table I: MODE OF PRESENTATION IN 184 
PATIENTS WITH HYPERPARATHYROIDISM 


No. % 
Renal tract 84 46 
Chance finding 58 32 
Skeletal 10 6 
Acute crisis 9 5 
General malaise 9 4 
Alimentary tract 5 2:5 
Psychiatric 5 25 
Family history 3 15 
Palpable lump l 05 

184 
Table I: PATHOLOGICAL GRADING IN 184 
PATIENTS WITH HYPERPARATHYROIDISM 

No. A. 

Single-gland 
Adenoma 138 75 
Carcinoma 3 2 
Multigiand 
Hyperplasia 32 17 
Adenoma and hyperplasia 10 5 
Double adenoma l 0:5 


Table II: INCIDENCE OF HYPERPLASIA IN SERIES 
OF PATIENTS PRESENTING WITH 


HYPERPARATHYROIDISM 
Author No Hyperplasia 
% 
Bruining (6) 242 ~ 40 
Haff and Armstrong (7) 35 43 
Esselstyn (8) 100 49 
Haff and Ballinger (9) $ 74 -50 
Paloyan et al. (10) 84 65 
Single- or multigland disease 


The histological distinction between adenoma and 
hyperplasia can be difficult even to the experienced 
pathologist, but until recently it was generally accepted 
that the common abnormality in prima papan 
thyroidism was the single adenoma. In this condition 
the other three glands were presumed to be either 
normal or suppressed and atrophic. The pathological 
grading in our series supports the clear preponderance 
of single-gland disease (Table II). This concept has, 
however, been challenged by a number of workers who 
found that by submitting a four-gland biopsy a greatly 
increased diagnosis rate of hyperplasia was obtained 
(Table IIT). The hypothesis advanced by these reports is 
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that parathyroid hyperplasia may be, and often is, asyn- 
chronous. Thus, at operation,although only one para- 
thyroid may be macroscopically enlarged, the remain- 
ing normal-looking glands will show focal evidence of 
hyperplasia on careful biopsy examination. 

The paradox seems to be that a single enlarged gland 
submitted for histology is likely to be called an 
‘adenoma’. The same specimen submitted with bio 
' of the three normal-looking remaining glands will yield 
a much higher diagnostic rate of hyperplasia. It was for 
these reasons that routine subtotal parathyroidectomy 
was advocated from some centres (10, 11). This concept 
did not achieve wide support and, indeed, the essential 
evidence of a high recurrence rate after single-gland 
excision ıs lacking. It can be concluded that the 
pathological categorization of parathyroid disease re- 
mains a difficult and confused subject, and that single- 
gland disease remains the common abnormality in 
hyperparathyroidism. 

Hypercalcaemia may recur after neck exploration for 
one of three reasons. The failure to cure may be surgical 
in that exploration has failed to find a solitary adenoma 
or it may be histological when a single gland categorized 
as adenoma has been removed when in fact four-gland 
hyperplasia exists. The third reason for failure is, of 
course, major diagnostic error when the hypercalcaemia 
is due to some cause other than parathyroid disease. Of 
the 184 operations reported here 166 were primary 
explorations. The initial operation failed to cure the 
hypercalcaemia in 6 patients (3-6 per cent) and further 
exploration was necessary. In 3 patients the offending 
parathyroid was not found until the mediastinum was 
explored. In the remaining 3 patients a single large gland 
histologically categorized as adenoma was removed at 
the first operation. À complete remission of the hyper- 
calcaemia was obtained only to recur after an interval of 
some months or years. In these 3 patients further 
exploration revealed enlargement of the remaining 


parathyroids and the a ooog diagnosis was: 
e 


changed to hyperplasia. remaining 12 patients in the 
series were referred after previous neck exploration 
elsewhere. In 8 of these no remission of the hyper- 
calcaemia was obtained and re-exploration uncovered a 
single adenoma either 1n the neck or the mediastinum. 
The remaining 4 patients had undergone an apparently 
initially successful removal of an adenoma and had 
relapsed at a later date. Further operation revealed 
multigland disease. Failure to achieve cure at the 
primary operation may thus be due to failure to locate a 
. singleabnormal gland or failure to recognize multigland 
disease. In the former the hypercalcaemia will either not 
remit or- will recur rapidly. In the latter a period of 
normocalcaemia may be achieved before relapse occurs. 
From the surgical viewpoint it is advantageous to think 
in terms of single- or multigland disease rather than in 
apparently more precise pathological terms. : 

current practice at primary exploration is to rely 
on the density test recently described by Wang and 
Rieder (13) to distinguish single-gland from multigland 
disease. This ingenious investigation is based on the fact 
that normal adult parathyroid glands contain an ap- 
preciable quantity of fat while abnormal glands whether 
adenomatous or h lastic do not. The density of an 
abnormal gland is, therefore, higher than that of normal 
parathyroid tissue and this can be determined at 
operation by a simple flotation test. The density test 
has the advantage of assessing the intraglandular fat 
content of a much larger sample of glandular tissue than 
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Table IV? RESULTS OF DENSITY TEST COMPARED 
WITH HISTOLOGICAL GRADING 


Density test Histology 
_ l? Adenoma 
28 Single-gland === 7 Hyperplasia 
(adenoma) ~ 2 Mixed 
5 Hyperplasia 
7 Mulngland = h; 4 
(Hyperplasia) enoma 


' that viewed on isolated microscopical sections. The first 


step is the identification of at least two parathyroid 
glands. In most instances there will be an enlarged gland 
and a smaller and probably normal parathyroid. A 
sliver of gland tissue between 2 and 3 mm thick is then 
taken from each gland, taking care not to include any 
periglandular fat. Both slivers are then placed in a test 
tube one-quarter filled with 20 per cent mannitol 
solution. Both slivers will float in this high density 
solution. Distilled water is then added in small incre- 
ments and the tube shaken to ensure adequate mixing. 
In single-gland disease at a certain stage of the dilution 

rocess the abnormal heavier sliver will sink to the 

ottom of the test tube while the normal specimen 
continues to float. It will not then be necessary to 
explore further because multigland disease can be 
excluded and the high density gland alone can be 
excised. 

It is possible that the test would be fallacious in the 
presence of a double adenoma, but this condition is rare 
and most so-called multiple adenomas are probably 
varieties of multigland disease If both slivers sink at the 
same density, then the remaining parathyroids must be 
uncovered and tested. Multigland disease is confirmed 
by all four specimens sinking at the same dilution. The 
test result should be read immediately, for prolonged 
immersion in mannitol may result 1n surface crystalliz- 
ation on the specimen and a false result. The immersion 
in mannitol does not affect the microscopic structure of 
the specimens and they can be submitted for histological 
examination in the normal way. It is, of course, essential 
that the specimens tested are, in fact, parathyroid tissue, 


and if there is doubt, frozen section histology should be 


done. 

Our results with the density test in 35 patients are 
shown in Table IV. It can be-seen that there is a 
considerable discrepancy between the density test and 
histological tests 1n the incidence of single- or multi- 
gland disease. Although our period of follow-up on these 
patients is comparatively short the clinical results to 
date would support the density test conclusion. 

If multigland disease is uncovered at operation the 
usual practice is to resect three and a half glands and 
leave a long black non-absorbable suture to mark the 
remnant left behind. In the secondary or tertiary 
hyperparathyroidism of renal disease (particularly in 
patients on chronic renal dialysis) we excise all para- 
thyroid tissue from the neck and implant into a forearm 
muscle a few minced fragments from one gland. 

This technique described by Wells et al. (l 3) provides 
a functioning remnant in a site easy of access and 
amenable to excision under local anaesthesia 1f hyper- 
calcaemia recurs. There is usually a lag period of 2-3 
months after implantation before adequate hormone 
output occurs and during this interval the patient must 
be maintained on vitamin D and oral calcium 
supplementation. 
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Localization of parathyroid glands 

The surgeon undertaking neck exploration for para- 

thyroid disease has two main tasks. He must first locate 

both normal and abnormal parathyroid tissue and, this 

accomplished, decide the excisional requirements ap-: 
propiate to the pathology revealed. The most important 


Table V: ANATOMICAL DISPOSITION OF 
PARATHYROID GLANDS IN CADAVER 
INVESTIGATION 


Upper parathyrouls 


Cricothyroid junction. posteriorly 771% 
Posieromediat to uber tiyroid pole 22% 
Midline posterior to pharynx 1% 
Lower parathyroids " 
Anterior or posterior to inferior thyroid pole 42% 
Poa ton of cervical thymus 39% 
in mediastinal thymus 2% 
Lateral to lower thyroid pole 15% 
Ectopic, carotid sheath 2% 


aid to surgical localization of the parathyroids 1s a 
thorough knowledge of the normal anatomical sites and 
familharity with the naked eye appearance of both 
normal and abnormal glands. A recent study by Wang 
(14) of parathyroid sites in 160 cadavers has provided 
. useful anatomical knowledge. His findings are sum- 
marized in Table V. Three out of the 160 subjects had 
five glands and one subject had six glands. 


` Aids to parathyroid localization: preoperative 
Radiological: A barium swallow with an oblique view 
may show a pharyngeal indentation at the site of a 
posteriorly placed enlarged gland. Selective arterio- 
graphy of the thyrocervical axis is rarely rewarding and 
carries the risk of perfusing the anterior spinal artery 
with a dangerous concentration of radio-opaque 
medium. 


Selective venous sampling for parathyroid hormone: 
Radioimmunoassay of serum levels of parathyroid 
hormone can be useful both in the diagnosis of hyper- 
parathyroidism and in the localization of parathyroid 
tumours. The combination of hypercalcaemia and 
normal or elevated levels of parathyroid hormone in 
systemic venous blood makes the diagnosis of hyper- 
parathyroidism very likely, although ectopic hormone. 
production from neoplastic sources may give a false 
positive error. For accurate localization of parathyroid 
tumours blood samples must be obtained from the 
thyroid venous plexus as close to the gland as possible. 
This demands a high degree of radiological expertise in 
manipulation of the sampling catheter into the smaller 
venous radicles. Large vein samples, as from the internal 
jugular vein, are significantly less successful. Accuracy 
of localization of both site and side of parathyroid 
tumours can be of the order of 80 per cent (15, 16). 
Surprisingly, despite interference with venous drainage 
by previous surgery, investigation of patients in whom 
previous neck exploration has failed to find a tumour 
can be successful in about 70 per cent of cases. 
Selective venous sampling is currently the most 
accurate method of preoperative localization of para- 
thyroid abnormality. This test, however, is expensive 
and invasive and has little or no place in the initial 
investigation of patients with hyperparathyroidism. The 
method is of greatest value in patients who, have 


undergone previous unsuccessful neck surgery and in . 
whom further surgery is contemplated. 


Aids to parathyroid localization: peroperative 

At operation parathyroid glands are recognized by their 
colour, shape, consistency and vasculanty. The abnor- 
mal gland is usually dark brown in colour but various 
shades from fawn to. red brown may be encountered, 
and occasionally cystic degeneration may result in a 
'clear water' cyst. Normal glands are light tan in colour, 
flattened and moulded by surrounding structures and 
frequently enveloped in a tear-drop of surrounding fat. 
Any of the parathyroid glands may be covered by the 
thyroid capsule or be concealed within crevices in the 
thyroid gland itself. Once released by incising the 
covering tissue they become freely mobile in contrast to 
the fixity of nodules of thyroid tissue. Both normal and 
abnormal glands have a profuse blood supply and the 
slightest of trauma may produce a rap! y spreading 
haematoma beneath their capsule is produces a 
characteristic ‘blush’ and is a most useful identifying 
feature. A peroperative manoeuvre that has become 
increasingly popular is the use of vital staining to 
delineate parathyroid disease. Methylene blue is the dye 
of choice and is administered as a slow i.v. infusion 
commencing | h preoperatively (17, 18) The dose given 
is 1 per cent methylene blue solution 5 mg/kg body 
weight (maximum 500 mg) diluted with 500 ml of 
normal saline. This dose is sufficient to impart a cyanotic 
hue to the skin and other tissues but parathyroid tissue 
usually stains differentially with a strong blue—green 
coloration. Abnormal glands tend to develop a deeper 
and more obvious coloration 


Operative strategy: The initial objective is to identify an 
abnormal gland and at least one other parathyroid. If 
there is doubt as to the nature of a nodule then 
histological confirmation of parathyroid tissue must be 
obtained by frozen section. Slivers of tissue 2-3 mm 
thick and free of periglandular fat are then excised and 
subjected to the density test. If one specimen sinks at a 
given dilution and the other floats then it is virtually 
certain that the disease is uniglandular. The parathyroid 
from which the heaviest specimen was obtained is then 
excised and further exploration is unnecessary. If both 
eee ia sink simultaneously then the remaining para- 
thyroids must be sought and tested in a similar fashion. 
If all four specimens sink at the same dilution then 
multiglandular disease is present and three and a half 
glands must be excised. 


Failed exploration. The situation may arise when only 
three normal-looking glands are discovered and careful 
search in the neck fails to locate the missing gland. If an 
upper gland is missing the retropharyngeal space should 
be explored and the thyroid de std incised over any 
suspicious areas. An absent lower gland may be con- 

ed within the retrosternal thymus, and by careful 
manipulation of the cervical thymic tongue can be 
delivered into the neck. 

If attempts to find the missing gland prove fruitless 
then the operation should be concluded without pro- 
ceeding to formal mediastinal exploration. The identi- 
fied parathyroids should be marked with an adjacent 
non-absorbable suture and a careful and full note made 
of the operative findings. In a proportion of such 

atients the hypercalcaemia will remit, presumably 
Bom traumatic infarction of a small adenoma, or an 


H 


adenoma will be found on definitive bistological exami- 


nation of the numerous biopsy specimens that will have - 
` inevitably accumulated during the search. In those 


ges in whom hypercalcaemia persists after a failed 


thyroi 


n full investigation with neck vein para- 
hormone assay should be done before 


reoperation. 
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SHORT PAPERS 


Whole body protein turnover, synthesis and breakdown in 


patients with colorectal carcinoma 
MICHAEL J. CARMICHAEL, MALCOLM B. CLAGUE, MIKE J. KEIR AND 


IVAN D. A. JOHNSTON* 


SUMMARY 

Ás a basis for assessing protein metabolism in cancer 
patients, whole body protein turnover, synthesis. and 
breakdown were measured preoperatively using a const- 
ant rate infusion of L~1~**C) leucine in patients with 
differing stages of colorectal carcinoma. The levels of 
protein synthesis and breakdown were correlated with the 
extent of disease as measured by the percentage incorpor- 
ation of the labelled amino acid into plasma protein (1) 
and the subsequent modified Dukes' classification (2). 
Eleven apyrexial patients were divided into two groups, 6 
of whom had normal appetites while 5 were anorectic. 
Protein synthesis increased with advancement of disease 
in both groups, as did protein breakdown Protein syn- 
thests and breakdown were lower in the anorectic group, 
suggesting some degree of starvation adaptation. All 
patients were in positive balance, despite anthropometric 
data to support loss of host body protein. This suggests 
translocation of protein stores from muscle to areas of 
more rapid protein synthesis such as tumour. Remodelling 
of body protein is an important facet of metabolism in 
cancer patients. 


THE metabolic relationships between a growing neo- 
plasm and the host arenot fully understood. The presence 
of a tumour often causes changes 1n nitrogen metabo- 
lism of the host disproportionate to the size of the 
tumour (3). In many cases the protein malnutrition 
plays a t or supporting role in the death of the 
patient (4). Patients with cancer lose significant amounts 
of nitrogen from host synthetic pr pr Ocesses, but urinary 
nitrogen balance studies have yielded conflicting results 
and have been difficult to interpret (5). A favourable 
nitrogen economy depends upon the ability to regulate 
anabolic and catabolic c processes and so maintain a 
constant body protein mass (6). The presence of a 
growing tumour causes a disturbance in this homeo- 
stasis (7). A net positive balance on the part of the host 
tumour conglomerate does not mean that the host 1s 
storing nitrogen uniformly throughout his body (5). 

In an attempt to clarify some of this controversy in 
regard to nitrogen balance, a study was undertaken to 
measure whole body protein turnover, synthesis and 
breakdown in patients with differing stages of colorectal 
carcinoma on a uniform dietary intake. 


Materials and methods - 

Details of the 11 patients are presented in Table I. All patients 
had a histolo diagnosis ofa denocarcinoma of the colon or 
rectum staged at subsequent laparotomy The method used to 
measure protein metabolism was that involving a constant rate 
infusion of L-1^ !*C) leucine (8), the technique modified to 
make it more acceptable to surgical patients (9). Permission 
was obtained from the Isotope Advisory Panel and the local 
ethical committee for such studies to be undertaken on patients 
over the age of 45. Informed consent was obtained from each 
patient. All patients were free of any other metabolic or 
endocrine disorders and were without clinical evidence of 


infection. Patients studied subsequently underwent lapa- 
rotomy by an independent surgeon and on the basis of 
operative findings, the pathologist’s report and preoperative 
laboratory and radiological data the tumours were staged 
according to the modified Dukes' classification (2). 

Upon admission to the hospita] a dietary history was 
obtained and ped deena measurements made to de- 
termine the presence of anorexia and protein wasting. Prior to 
the study a normal ward diet was taken by all patients ad 
libitum On the day when protein turnover, was measured, a 
specially prepared diet containing 32 mg kg^ ! h^! protein and 
0-67 kcal kg™* h^ ' energy was given in hourly aliquots begn- 
ning 3h before the study and continuing for its duration 
(4-44 h). During each study blood was obtained at pre- 
determined intervals and subjected to chemical ration of 
the various ('*C) labelled products in plasma (9). If the rate at 
which leucine moves in ind out of the bloodstream is measured 
(the leucine flux) and the proportion of leucine in body protein 
is known, then the whole body protein turnover can be 
estimated, provided that the other pathways of leucine metabo- 
lism are unimportant and that protems being synthesized 
obtain their leucine directly from the bloodstream (10). 
Similarly, if the ('*C) activity in plasma proteins 1s measured 
hourly the percentage incorporation of fa belled amino acids 
into plasma proteins gives a very good index of the tumour 
burden and correlates well with the modified Dukes’ staging of 
the tumour (1). 

Results were expressed in g kg ! d^! for each patient and 
Jien against percentage incorporation into plasma proteins. 

inear regression analysis and ¢ tests were undertaken where 
appropriate. 
using isotopic tracer techniques in cancer patients two 
additional assumptions must be made. First, that the stte of 
equilibration of the infused !*C leucine between amino acid 
pools is not altered by the presence of the tumour, and secondly 
that the relationship between the plasma amino acid and that 
particular segment of the pool involved in protein synthesis is 
not altered by the tumour (3). 

The first assumption should not occur as the levels of 
unlabelled amino acids did not differ between the cancer 
patients studied and a previously studied group of bemgn 
patients of the same age group. With regard to the second 
assumption, we are unable to sample the intracellular pool 
involved in protein synthesis and so this cannot be presently 
resolved. 


Results 
Anthropometric measurements show that the majorit 
of the patients had some element of undernutrition, wi 
the anorectic patients showing a tendency to fall into the 
moderate to severely depleted gro up (Table II). 
Protein turnover increased with advancement of 
disease, the levels being lower in the oie; group, 
suggesting some degree of starvation adaptation (Fig. 
1). Likewise protein synthesis and breakdown both 
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Protein metabolism in cancer patients 





Table I: PATIENT INFORMATION: CLINICAL DETAILS AND NUTRITIONAL 
INTAKE AT ADMISSION 
Stage Percentage 
(modified Dukes' incorporation 
Age/Sex Wt (kg) classification) rate Anorexia 

73/F 48 A 6:7 No 

67/M 67 B 7-5 No 

65/M 78 B 8-2 No 

THF 43 B 8-8 No 

64/F 55 C 8-4 Yes 

55/F 70 C 9:3 Yes 

67/M 45 D 9-4 Yes 

75/M 73 D 9-8 No 

TUF 54 D Hd: Yes 

71/M 50 D 11-6 No 

48/M 50 D 13-3 Yes 

Non-anorectic 3 
"| r=090 P-002 50r 
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A ii p udi 249. & Non-anorecti 
x d E | 
e th & 
E 3-0 L a e A ae ped 3.0- pn . Anorectic 
= | 2 —9 Anorectic k a AA nn 75 A - 
20.91 P=0-03. 5 O7 ET a a ë 
8 2-0} á Bao SO €—« 
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£10 cOn a Synthesis 75095, P« 0004 r= 0:91, P= 0-03 
o g | © Breakdown r- 0:89, P» 0-02. r« 0-80, P= 0-04 
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Percentage incorporation into plasma proteins 
(Advancement of disease) 
Fig. 1. The relationship between protein turnover and the 


percentage incorporation into plasma protein (advancement 
of disease) in non-anorectic and anorectic patients. 


Table IE ANTHROPOMETRIC DATA OF 
COLORECTAL CANCER PATIENTS 


Adequate Moderately Severely 

nutrition depleted depleted 

Non- 3 (5094) 2 (33%) | (17%) 
anorectic 

Anorectic | (20%) 2 (40%) 2 (40%) 


Each patient evaluated for: percentage of ideal weight, triceps 
skinfold thickness (fat stores) and arm muscle circumference 
(lean body mass). 

Adequate nutrition, patients with two or more parameters 
>90 per cent standard value; moderately depleted, two or 
more parameters 80-90 per cent standard value; severely 
depleted, two or more parameters « 80 per cent standard value. 


increased with respect to advancement of disease, again 
the levels being lower in the anorectic group (Fig. 2). 
One of the problems in calculating the rate of 
synthesis using this method is that the specific radio- 
activity (the concentration of labelled leucine to total 
leucine) of the amino acid in plasma is likely to be an 
overestimation of the value at the site of protein 
synthesis. The amino acid supplied from plasma ad- 
mixes with completely unlabelled leucine released from 
protein degradation inside the cell, unlabelled leucine 
that is reutilized for synthesis of new protein without 





Percentage incorporation into plasma proteins 
(Advancement of disease) 


Fig. 2. The relationship between protein synthesis and 
breakdown and the percentage incorporation into plasma 
proteins (advancement of disease) in non-anorectic and 
anorectic patients. 


entering the plasma compartment. Estimates in normal 
animals put the value at about 80 per cent of thé plasma 
specific radioactivity (11). In the presence of increased 
protein breakdown this value is likely to be reduced even 
further by the increased release of unlabelled leucme 
within the cell. We therefore based our calculations on 
the specific radioactivity at the site of protein synthesis 
being only 80 per cent of the plasma value and reducing 
even further when breakdown was increased. 


Discussion 
Several factors have been described as being responsible 
for wasting and eventual cachexia in cancer patients. 
These include anorexia, anatomical alterations imposed 
by the tumour, malabsorption or abnormal drainages 
and altered metabolism produced bv the presence of the 
tumour. | 
The anorexia has been attributed to a number of 
causes, including altered taste perception, production of 
lactates, ketones, or ‘anorectic peptides’ (12, 13), treat- 
ment variables and starvation itself. When discussing 
anorexia, though probably metabolic in origin, psycho- 
logical aspects cannot be disregarded (14). Anatomica! 
alterations are present in every cancer patient to varying 
degrees, but there is no simple correlation between the 
tumour type or anatomical site and the degree of 
cachexia (15). Malabsorption and abnormal dramages 
are most commonly seen in tumours of the upper 
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gastrointestinal tract and are sometimes the compli- 
cation of operative intervention. None of the patients 
studied had evidence of such complications. Thus it ts 
important to recognize the altered metabolic effect 
produced by the tumour in the light of any existing 
anorexia. For this reason the patients were divided into 
the two groups. 

Changes in total body protein metabolism due to the 
presence of a growing neoplasm are closely related to 
the rate of energy expenditure in man. Thus a critical 
assessment of the energy utilization in the cancer patient 
should take into account the interrelationship between 
body protein and energy metabolism (16). Protein 
turnover, synthesis and breakdown all rose with ad- 
vancement of disease. It is interesting that all patients 
had whole body synthetic rates that were greater than 
the breakdown rates. On first inspection this would 
suggest the host to be in positive nitrogen balance and in 
a state of increasing muscle mass. However, these results 
must be explained in the light of other human and 
animal experimental results on individual tissue protein 
synthetic rates. Stein et al. found in animal studies that 
tumour-bearing rats retrieved more nitrogen than con- 
trol rats on the same dietary intake (3). Also, the 
presence of a tumour caused a decreased rate of muscle 
protein synthesis on a diet adequate in protein and 
calories. The tumour demonstrated a rapid rate of 
protein synthesis on all but the most restrictive of diets. 
Even on this deficient diet the rate of tumour protein 
synthesis was greater than any other single tissue 
assayed (3). Since muscle protein synthesis has been 
calculated to be 53 per cent of whole body protein 
synthesis, any reduction in the rate of muscle protein 
synthesis would make available a large amount of 
energy for possible tumour synthesis (17). It was also 
significant to note that host liver protein synthesis in the 
tumour-bearing animals was increased on all diets 
deficient in calories or protein. This is supported by the 
observation that the liver increased in weight in all 
tumour host models (18). This is in contrast to starv- 
ation, where the liver loses weight along with other 
tissues. One possible explanation for this is that the 
enzyme systems involved in providing the tumour with 
the necessary metabolites are increased to meet the 
additional demand by the tumour (3, 19). 

The presence of a tumour places an additional energy 
and nitrogen burden on the host by altering metabolism 
in the various organs of the host (20). Experimental 
evidence, again in animals, has shown that although the 
tumour contains less than 6 per cent of the body's 
nitrogen, it accounts for about 25 per cent of the total 
body protein synthesis (3). As muscle wasting and 
weight loss are frequent accompaniments to the pre- 
sence of a growing tumour, the present study would 
support the concept that the tumour is accounting for a 
translocation of protein stores from muscle to areas of 
accelerated protein synthesis, e.g. tumour. Mider and 
co-workers showed that only skeletal muscle contains 
enough nitrogen to meet the needs of the tumour and 
thus could account for the amount of nitrogen stored in 
a tumour during a period of known dietary intake (21. 
This would support the observations that some patients 
are found to be in caloric deficit even in a period when 
they are recorded to be in positive nitrogen balance by 
urinary studies (22). 

Though one should be cautious in extrapolating 
animal studies to human pathophysiology, it is the only 
means that we presently have of studying the protein 


synthetic rates of individual body tissues. The observed 
increased rates of liver and tumour synthesis in the 
animal tumour host conglomerate could account for the 
fact that in our studies of total body protein metabolism 
we recorded synthetic rates which were consistently 
greater than breakdown rates and which increased with 
advancement of disease. 

The following conclusions can be drawn from our 
study. First, patients with anorexia and colorectal 
carcinomas have some element of starvation adaptation 
as seen by the reduced rates of protein turnover. 
Secondly, increased whole body protein synthesis with 
advancement of disease may be due to tumour utiliz- 
ation. Finally, all patients were in positive balance 
despite anthropometric measurements to support loss 
of host muscle protein, and this suggests translocation 
of protein stores from muscle to areas of more rapid 
synthesis. It can be seen that remodelling of body 
protein is an important facet of metabolism in cancer 
patients. 
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Wound healing after laser surgery: an experimental study 
J. P. S. COCHRANE, J. P. BEACON, G. H. CREASEY AND R. C. G. RUSSELL* 


SUMMARY 

Healing after carbon dioxide laser incisions has been 
assessed in three animal experiments. Nine incisions in pig 
skin were found to be significantly weaker after 7 days 
than similar incisions made with a scalpel, but stronger 
than those made with a cutting diathermy. Laser excision 
of skin discs in pigs provided a satisfactory base to take 
split-skin grafts, but graft take around the edges was less 
complete than after scalpel excisions. Division and anasto 
mosis of the colon of 75 rats showed that the laser 
produced anastomoses that were as strong after 7 days as 
those produced by scalpel or diathermy division, but the 
laser did not produce the narrowing of the lumen that 
occurred with diathermy. It is concluded that if epithelial 
surfaces are particularly thick and slow to cut with the 
laser then thermal damage will impair healing, but that in 
general epithelial surfaces need not be avoided in laser 
surgery. 


CARBON dioxide lasers are now being used for a wide 
variety of surgical procedures. Their major advantage 
over the scalpel is that small vessels are sealed at the cut 
surface, even up to a lumen of 6 mm if compression or 
clamping is used temporarily to reduce blood flow (1). 
Procedures such as partial hepatectomy in animals 
(1—3) and the excision of vascular tumours (4, 5) can 
therefore be carried out with a considerable reduction 
in blood loss. Most tissues cut well with the CO, laser, 
except those with a low water content such as bone, 
which tends to carbonize. 

Lasers cut by vaporizing cells (6) and therefore are 
said to produce less thermal damage than the very high 
temperature spark of diathermy. Previous studies have 
shown that laser incisions in canine skin (7), guinea-pig 
skin (8) and rat skin (9) were slower to heal than similar 
incisions made with a scalpel. Incisions made in muscle, 
however, healed as strongly as scalpel incisions (9) and it 
was suggested therefore that epithelial surfaces should 
be avoided in laser surgery. 

The CO, laser we have been using is the El-op S20 
(Fig. 1), which is unique in that the laser tube is hand- 
held and therefore more manoeuvrable than other 
makes, in which an articulated arm transmits the beam 
between a series of mirrors. As the beam is projected 
directly on to the wound power wastage is reduced. The 
point of focus is a few millimetres beyond the tip of the 
instrument so that damage to anything but the target 
tissue is unlikely; however, the surgeon is still advised to 
wear glasses to protect against scattered infrared rays. 
The whole of the instrument and its attaching cable can 
be wrapped in a sterile plastic cover and the tip is 
autoclaved. A stream of nitrogen is delivered through 
the instrument into the wound to reduce tissue oxida- 
tion and minimize burning. 

In our work the healing of laser incisions in epithelial 
structures has been further studied. First, incisions in 
pig skin were made, because this is histologically close to 
human skin (10). Second, the take of split-skin grafts to 
skin defects such as might be left after wide excision of a 
malignant melanoma was assessed also in the pig. Third, 





Fig. 1. The El-Op S20 surgical CO, laser. 


healing in a more delicate epithelial structure was 
studied, and for this purpose, we used the rat colon. In 
each of the experiments the laser was compared with 
scalpel or diathermy. 


Materials and methods 

Incisions in pig skin 

Three Large White castrated male pigs, each weighing 35 kg, 
were anaesthetized with intramuscular Althesin and main- 
tained on nitrous oxide, oxygen and halothane. The belly was 
shaved, the skin cleaned with cetrimide and chlorhexidine and 
three incisions 120 mm long were made 100 mm from the 
midline on one side under full aseptic conditions. Incisions 
were made with either a scalpel, carbon dioxide laser (Electro- 
Optical Industry Ltd) or cutting diathermy point, and carried 
down to, but not through, the panniculus carnosus. The 
incisions were sutured with 3/0 silk, sutures being placed 
10 mm apart and 10 mm from the skin edge. Wounds were 
sprayed with a plastic film dressing. 

After 7 days, sutures were removed and the wounds excised. 
Each incision was cut into nine strips, 10 mm by 30 mm, taking 
care not to apply any disruptive force to the wound. No 
attempt was made to produce a square cross-section (11), 
Instead the width proved to be 1-7 times the mean thickness, the 
stiffness of the scar being sufficient to prevent curling. Each of 
the 81 strips produced was labelled, wrapped individually in 
aluminium foil and quick-frozen in solid carbon dioxide 
granules in which it was kept until ready for testing. Exposure 
to room temperature before testing was a constant 20 min for 
each specimen. The tensiometer used was a Mayes servo- 
hydraulic testing machine. The gauge length was kept constant 
at 20 mm and the extension rate constant at 30 mm per minute. 
Specimens were thawed in warm saline, the area of each scar 
measured and the specimens tested to disruption, the load 
extension curve for each being plotted. 


Skin grafts in pigs 

Under similar conditions discs of skin, including the deep 
fascia, 90 mm in diameter were excised 30 mm from the midline 
of the back and 40 mm apart. Either four or five discs were 
excised from one side of a pig, and the choice of which 
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Fig. 2. Tensile strength of incisions after 7 days (wide bar 
shows the mean value). 





Fig. 4. X-rays of rat colon anastomoses after 7 days. 


technique to use for each particular disc was random. Discs 
were only excised from the right side of a pig the first time, and 
an interval of one month was allowed before the left side was 
operated on. A total of 24 such discs was excised from these 
pigs, 14 from the right side and 10 from the left. 

Haemostasis in the scalpel group was established by warm 
packs and pressure. Split-skin grafts were taken from the 
flanks, all at the same thickness setting on the dermatome knife, 
laid on paraffin gauze and cut to fit the discs exactly. Each graft 
was sutured in place with 5/0 silk sutures. After each graft was 
applied the total area was traced on to a sheet of transparent 
film. 
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Fig. 3. Split-skin graft after 7 days (wide bar shows the 
mean value). 


After 7 days the pigs were anaesthetized again and the total 
disc size and the área of graft take carefully marked on 
transparent film. The person marking these grafts did not know 
which technique had been used to excise individual discs. From 
these tracings the areas of graft take were calculated. 


Rat colon anastomoses 

Seventy-five Sprague-Dawley rats weighing 300—350 g were 
anaesthetized with 0-2 ml of Hypnorm intramuscularly, their 
abdominal skin shaved and cleaned with chlorhexidine tn 
spirit. A 40-mm midline incision was made and the colon gently 
mobilized and divided 35 mm above the peritoneal reflection in 
the pelvis. Division was carried out with either a scalpel, CO, 
laser or cutting diathermy, taking care not to damage the 
vascular arcade. The diathermy was used on the lowest setting. 
The bowel ends were anastomosed with eight 5/0 silk sutures 
and the anastomoses replaced in the abdomen and the 
abdominal wall sutured. 

At autopsy after 7 days the abdomen was reopened, the 
adhesions divided to leave adherent bowel or other structures 
attached to the anastomosis and the anastomosis gently 
removed. Any solid stool in the excised colon was gently 
expressed and the colon treated in a similar manner to the pig 
skin. 

For testing, the 75 specimens were thawed individually in 
warm saline and the bowel ends tied to the tube arms of à 
holding frame, the distance between ties being 50 mm. Each 
specimen was inflated to 20 mmHg with air and then X-rays 
were taken using a CGR Senograph Mammography Unit with 
stationary anode of 0-7-mm focus, molybdenum target with 
beryllium window, molybdenum filter and Kodak Min-R 
system at 15 kV and 20 mAS taken in two planes 90 apart. 
From these X-rays the diameter of the lumen and the scar 
thickness were measured after suitable magnification. The 
specimens were then inserted into saline at 22 °C and inflation 
continued at a constant rate of 2:8 ml/min using a syringe 
pump. This produced a pressure rise varying between 30 and 
40 mmHg/min and the pressure was recorded via a transducer 
on a line recorder until the bowel leaked. The site of leakage 
and maximum pressure reached were recorded. 

Statistical analysis for all experiments was by the Student s 
t test. 
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Table t: RAT COLON ANASTOMOSES IN 75 ANIMALS (25 IN EACH GROUP) 





Scalpel Laser Diathermy 
Lumen (mm) 4-944 4.925 4-26* 
Thickness ( mm) 3.52 3-47 3.62 
Leaked on At At At 
inflation anastomosis Elsewhere anastomosis Elsewhere anastomosis Elsewhere 
Number 11 14 11 14 7 18 
Mean pressure 76 130 80 127 84 137 
' reached (mmHg) P < 0-0005 P «0025 P = 0:014 
Lumen (mm) 5-76 4-3] 5-50 4-56 8-47 3-78 
P«0:005 P«0€65 P «0005 


a v. c, P005; b.v.c., P = 007. 


Results 

Incisions in pig skin 

None of the incisions became infected. Macroscopic 
examination of the specimiens showed the scalpel 
incisions healed with firm white scars, whereas the other 
two groups had small red necrotic areas along the deep 
aspects of the suture line. The mean thickness of the 
scars was 59 mm. During testing no curling of the 
specimens was observed. 

From the load extension curve the maximum tensile 
strength was calculated for each specimen. There were 
no differences between the three different incisions 
within each group, so the groups have been assessed 
together. Fig. 2 shows the data for maximum tensile 
strength, and the laser incisions are seen to be signifi- 
cantly weaker than scalpel incisions but just signifi- 
cantly stronger than diathermy incisions. 


Skin grafts in pigs 

It was easy to excise the discs of skin with the laser. 
Although the laser was slow to cut through the thick 
skin edges, undercutting the skin and controlling the 
depth of incision to include the deep fascia was simple. 
By the time haemostasis had been controlled in the 
scalpel wounds the difference in time taken by the laser 
or scalpel was small. 

The grafts were inspected daily for signs of infection 
but none was noted. By 7 days the donor sites were 
healed and there was graft take at all sites. 

No significant difference was found between scalpel, 
laser or diathermy (Fig. 3). The failure of take which did 
occur in diathermy and laser discs was at the periphery 
and in three of the discs which had been excised by 
diathermy, sloughing at the skin edge decreased the 
graft take to around 50 per cent. In three of the scalpel 
discs poor take was due to accumulation of serum 
beneath the graft and this did not occur in the laser 


group. 


Colon anastomosis in rats 

All rats survived to 7 days, but one became clinically 
obstructed (distended with no stool passed) and one 
distended with diarrhoea. Autopsy at 7 days showed 
that a further 2 had obstruction at the anastomosis. 
Adhesions to the anastomosis were not significantly 
different between the groups. There was no evidence of 
peritonitis or anastomotic leak in any rat. 

Two specimens both in the laser group leaked before 
inflation reached 20 mmHg, so they could not be X- 
rayed. In the other 73 it was clearly visible whether the 
leak was at the anastomosis or the adjacent colon. In 1] 





of the scalpel. 9 of the laser and 7 of the diathermy group 
it was the anastomosis that leaked on inflation. The 
mean inflation pressures reached by the bowel before 
leaking were 83 mmHg if the leak was from the 
anastomosis and 132 mmHg if the leak was elsewhere in 
the bowel. For each group this pressure difference was 
significant (Table I). 

The X-rays gave good contrast and the lumen size 
of the anastomosis could be calculated accurately. 
In a few cases it was difficult to be certain whether 
adhesions were being included in the measurements 
of scar thickness. Examples of the X-rays together 
with the millimetre scale included in the films 
are shown in Fig. 4. There were considerable 
differences in lumen diameter, from 2-08 mm to 6:5 mm 
(mean of two X-ray plates), and the thickness varied 
from 1-8 mm to 6:0 mm (mean of four X-ray readings). 
The mean umen size in the diathermy group was 
significantly less than in the scalpel group and the P 
value for the difference from the laser group was 0-07 
(Table I). Within the groups those that leaked at the 
anastomosis had a significantly wider lumen than those 
that leaked elsewhere. 


Discussion 

Clear differences in wound healing after scalpel, laser 
and diathermy incisions of pig skin were found at 7 days. 
The significant reduction in maximum tensile strength 
in pig incisions at 7 days when the laser was used rather 
than the scaipel suggests thermal damage by the laser. 
Pig skin is thick, with a dry keratin layer, and does not 
vaporize well. The laser had to be moved backwards and 
forwards several times to cut through completely, 
thereby adding to heat injury. However, such damage 
appeared to de less than that produced by the diathermy 
because laser incisions were significantly stronger than 
diathermy incisions by this time. The same strength 
relationships between the three techniques may not 
apply at other times in the healing phase. 

Examination of the skin grafts suggested that thermal 
damage to the skin edge in the laser, and particularly in 
the diathermy, group was responsible for reduced takes. 
Undercutting of the skin was easy and quick with the 
laser, and graft take over the central region of the disc 
was good with both the laser and diathermy. 

The CO, laser would appear to have several ad- 
vantages in preparing a site for split-skin grafting. Good 
haemostasis and sealing of lymphatics reduces the 
chance of separation of the graft by fluid. Less thermal 
damage than with diathermy with consequent reduced 
necrosis should lessen the risks of infection. The fact 
that we were unable to find significant differences 





between the groups may have been due to disturbance of 
some grafts by trauma or because the differences are so 
small that larger numbers are needed. We consider that 
clinical trials of skin grafting after laser skin excision are 
indicated. 

An unexpected finding was that over half the colon 
anastomoses were healed more strongly than the 
adjacent colon by 7 days. Others who have used this 
model record no leaks from adjacent colon even up to 21 
days (12). We consider it important that the length of 
colon inflated be kept constant and that each specimen 
be inflated once only. Also, the pressure withstood by 
the colonic anastomoses was very considerably higher 
than in this previous work. A contributing factor to this 
difference must have been that the rats used in the 
present study were larger. Also great care was taken to 
ensure that the warm deterioration times were kept to a 
constant 20 min for each specimen, because of the rapid 
deterioration in tensile strength that occurs at room 
temperature (13). To the extent that there were no 
significant differences between the number of bursting 
anastomoses in each group, each appeared as soundly 
healed. However, 4 rats in the diathermy group were 
obstructed and the anastomoses in this group had the 
narrowest lumens. Furthermore, it appeared that lumen 
size was the major determinant of whether an anasto- 
mosis leaked at the suture line or elsewhere. This is to be 
expected since the force disrupting an anastomosis is 
equal to the product of the intraluminal pressure and the 
cross-sectional area of the lumen: therefore, anasto- 
moses with a narrow lumen require a higher intra- 
luminal pressure to obtain the same disrupting force. It 
would appear therefore that healing with the scalpel and 
laser was more satisfactory than after diathermy divi- 
sion of the bowel because there was no significant 
difference in numbers disrupting at the anastomoses but 
the lumens were wider. The narrower lumens of the 
anastomoses in the diathermy group were presumably 
due to reaction to the thermal damage. 

We consider that lasers will produce thermal damage 
and delayed healing of epithelial surfaces only if the 
tissues are difficult to cut. Thick, dry pig skin cuts 
slowly, producing more thermal damage, and is there- 
fore slow to heal. Rat colon divides easily with the laser, 
and healing is indistinguishable from scalpel division 
and very different from diathermy division. The dif- 
ferences may arise because one epithelial surface 
is keratinized, but they suggest no reason why 
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non-keratinized epithelial surfaces should be avoided in 
laser surgery. 
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Addendum 
Manufacture of the El-Op laser has now been taken over by 
Oxford Surilase Ltd, Letiscombe Works. Wantage, Oxon. 
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Assessment of the secretin provocation test in the 


diagnosis of gastrinoma 


JOHN N. PRIMROSE, JOHN G. RATCLIFFE AND STEPHEN N. JOFFE* 


SUMMARY 

The effect of intravenous secretin on plasma immunoreac- 
tive gastrin is presumed to improve diagnostic accuracy in 
patients with a gastrinoma. To investigate this further, the 
secretin provocation test was performed in control 
patients (n = 10), patients with a primary duodenal ulcer 
(n = 10), patients who had previously had surgery for a 
duodenal | ulcer (n= 20), patients with symp- 
tomatic recurrent peptic ulceration (n = 50) and 2 
patients with a histologically proved gastrinoma. It was 
found that the secretin test gave a false positive result in 3 
out of 10 symptomatic duodenal ulcer patients, 2 out of 20 
patients who had had previous duodenal ulcer surgery and 
were now asymptomatic and 15 out of 50 patients with 
recurrent peptic ulceration. Both gastrinoma patients had 
positive secretin tests but there were no obvious criteria 
that separated the gastrin response of a gastrinoma 
patient from those with primary or recurrent peptic 
ulceration. It is concluded that the secretin test is probably 
of little value in both the screening and the diagnosis of a 
gastrinoma. 


SiNcE Isenberg (1) first noted that intravenous secretin 
caused an increase in plasma gastrin in a patient with a 
gastrinoma, secretin has been used increasingly as a 
diagnostic provocation test for suspected gastrin- 
producing apudomas. This is particularly the case in 
situations where the basal immunoreactive gastrin 1s 
below the diagnostic level of 1000 ng/l (2-4). 

Lamers et al. (2) found that the test was both reliable 
and positive if the plasma gastrin increased by 50 per 
cent above the basal value following a bolus injection of 
secretin. In their study there were only two false negative 
results in 15 patients with a proved gastrinoma and 
there were no false positives in 69 patients with a variety 
of clinical conditions (2). Deveney et al. (3) reported that 
the plasma gastrin needed to rise by more than 110 ng/l 
following secretin to differentiate a positive from a 
negative result in patients with gastrinomas. However, 
the test may be of little value in diagnosing a gastrinoma 
in patients with duodenal ulcer disease (4). 

Unfortunately these studies have not assessed larger 
numbers of patients before and after duodenal ulcer 
surgery, especially those patients with an increased risk 
of having a gastrinoma who present with a recurrent 
peptic ulcer after duodenal ulcer surgery. The aim of this 
study was to assess the reliability and specificity of the 
secretin provocation test, using criteria currently 
applied. 


Patients and methods 

A total of 92 patients was studied. Ten of these patients had no 
past or present history of any gastrointestinal disease. Ten 
symptomatic patients had endoscopically proved primary 
duodenal ulcers but had not yet received any H,-receptor 
antagonist therapy. Twenty patients had undergone previous 
surgery for their duodenal ulcer disease but had no recurrent 
symptoms. A truncal vagotomy and antrectomy had been 
performed on 3 of these patients and the remaining 17 had had 


various forms of vagotomy with or without drainage as the 
primary procedure for their duodenal ulceration. Fifty patients 
had an endoscopically proved recurrent peptic ulcer and all 
were symptomatic. In 6 of these patients some form of 
gastrectomy had already been performed for their recurrent 
ulceration and they had now developed a further recurrent 
ulcer. These recurrent peptic ulcers were referred to the unit as 
part of an epidemiological survey being performed in the West 
of Scotland. Two patients with histologically proved gas- 
trinomas were also studied. 

After a 12 h fast the secretin provocation test was performed 
on all patients as follows: three specimens of venous blood were 
taken at $ min. intervals for basal immunoreactive gastrin 
estimations. Pure natural GIH secretin (obtained from 
Karolinska Institute, Stockholm) was then given intravenously 
as a rapid bolus injection in a dose of | c.u./kg body weight. 
Following the secretin injection, further blood samples were 
taken at 2:5, 5, 7-5, 10 and 15 min for gastrin estimations. 
Following withdrawal, the plasma was rapidly separated and 
snap-frozen in liquid nitrogen. 

Plasma gastrin was measured by radioimmunoassay, using 
synthetic gastrin (MRC gastrin 68/439) for standardization 
and a rabbit antigastrin antibody (obtained from Professor K. 
D. Buchanan, Belfast). Gastrin 17 (I and II) and gastrin 14 (1 
and Il) cross-reacted with equal potency, while gastrin 34 (I 
and H) had a potency of 30 per cent. The minimum detection 
limit was approximately 20 ng/l, and the coefficient of variation 
was 5 per cent within the assay and 15 per cent between assays. 
All plasma samples from each secretin test were measured in 
the same assay. The basal gastrin level was taken as the mean of 
the three basal samples and the increment was calculated from 
the peak level following the administration of secretin. This 
occurred between 2:5 and 7-5 min after the secretin injection. 
The reference range for basal gastrin as determined in normal 
subjects for our laboratory was 30-120 ng/l. 


Results 

The results of all the patients in the study are shown in 
Figs. 1-4. The recurrent peptic ulcer patents are 
divided into four groups on the basis of either a normal 
or elevated basal plasma gastrin and response to secretin 
(Figs. 2 and 3). In all 10 control patients the basal and 
post-secretin gastrin levels were within the normal 
range. However, 3 of the 10 primary duodenal ulcer 
patients had an increase following secretin of greater 
than 50 per cent, although in none did the basal gastrin 
level exceed the normal range. None of these increments 
equalled or exceeded 110 ng/l. Of the 20 patients who 
had previously undergone duodenal ulcer surgery and 
were now asymptomatic, in 2 cases there was a rise in the 
immunoreactive gastrin of greater than 50 per cent 
following intravenous secretin. However, both these 
patients had a basal gastrin level which was also within 
the normal range and the increase did not equal or 
exceed 110 ng/I (Fig. 1). Sixteen of the 50 recurrent ulcer 
patients had a greater than 50 per cent increase in 
plasma gastrin following secretin and in 3 the increase in 
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Fig. 1. Basal (B) and post-secretin (PS) immunoreactive 
plasma gastrin in control patients (n = 10), primary 
duodenal ulcer patients (n — 10) and 20 asymptomatic 
patients who had a vagotomy with or without antrectomy. 
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Fig. 3. Symptomatic patients with endoscopically proved 
recurrent ulceration (all post-vagotomy) and an elevated 
basal gastrin. Shown are patients with a less than 50 per 
cent increment (n = 11) and those with a greater than 50 
per cent increment (n — 6) in plasma gastrin after intraven- 
ous secretin. 


the gastrin level exceeded 110 ng/l. Six of these 16 
patients also had an elevated basal gastrin (Figs. 2 and 
3). 

If we now consider these 6 patients, with both an 
elevated basal gastrin and a positive secretin test in more 
detail, it seems likely that the one patient with a basal 
gastrin level of 900 ng/l has a gastrinoma, although this 
has not yet been confirmed by histology. This patient is 
at present on cimetidine and is unlikely to have further 
surgery in the near future. In the remaining 5 patients, a 
full exploratory laparotomy has not found any obvious 
tumour. This is supported by the fact that in all 5 
patients following an antrectomy the elevated basal 
gastrin has returned to normal and a repeat secretin 
provocation test has been negative. 






Secretin provocation test 
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Fig. 2. Symptomatic patients with endoscopically proved 
recurrent peptic ulceration with normal basal gastrin levels, 
showing those with less than a 50 per cent increment 

(n — 23) and those with a greater than 50 per cent 
increment (n = 10) in plasma gastrin following intravenous 
secretin. 
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Fig. 4. Two patients with histologically proved gastrinomas 
showing the basal and post-secretin immunoreactive gastrin. 


Basal 


The additional 10 patients with a positive secretin 
test, but a normal basal gastrin level, have been less 
intensively investigated, although in none of them is 
there any clinical evidence of a gastrinoma nor is there 
any gastric acid hypersecretion. The 2 patients with 
histologically proved gastrinomas who were studied 
both had an elevated basal gastrin. but only in one was it 
grossly elevated (Fig. 4). The secretin test was positive in 
both but in the patient with a basa! gastrin level of 
400 ng/l, there was barely a 50 per cent increase in the 
gastrin following secretin. 
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Discussion 

We have shown that the secretin test frequently gives a 
false positive result in patients with active symptomatic 
peptic ulcer disease as well as in those who are now 
asymptomatic following surgery for duodenal ulcer. 
This is true whether the criteria suggested by Lammers 
(2) or Deveney (3) are applied to the data, although the 
latter, using an increment in immunoreactive gastrin of 
110 ng/l following secretin, has a lower false positive 
rate in our patients. The false positive rate is particularly 
high in patients who have active and symptomatic 
recurrent peptic ulcer disease without an obvious gas- 
trinoma, and there is no explanation for this. The 5 
patients with both an elevated basal gastrin and a 
greater than 50 per cent response to secretin may have 
had a G-cell hyperplasia in their antra, especially in 
view of the dramatic fall in basal gastrin and negative 
response to secretin. This was not evident in their 
preoperative gastric secretory data but unfortunately 
G-cell staining was technically unsatisfactory for proper 
assessment. 

Both patients with a gastrinoma had a positive 
secretin test, but there was overlap in the one patient 
with non-gastrinoma recurrent peptic ulcer disease 
regarding both the basal gastrin level and the response 
to secretin. Analysis of our data is unable to give any 





absolute criteria for the secretin provocation test which 
would diagnose all cases of gastrinoma but exclude all 
other conditions of primary duodenal ulcer, post-peptic 
ulcer surgery and recurrent peptic ulceration with either 
normal or elevated basal gastrins. We therefore suggest 
that the secretin provocation test is probably of little 
value in either the screening or diagnosis of gastrinomas 
for it appears to lack reliability and specificity. 
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Possible tests for selection of adjuvant systemic therapy in 


early cancer of the breast 


TIMOTHY COOKE, W. D. GEORGE AND K. GRIFFITHS* 


SUMMARY 

The oestrogen receptor content and the thymidine label- 
ling index have been correlated in a series of primary 
cancers of the breast. Receptor was assayed in tumours of 
409 patients with operable breast cancer. Recurrence 
rates were significantly higher in patients whose tumours 
did not contain receptors than in those whose tumours did. 
Women without axillary node involvement whose tumours 
lacked oestrogen receptors showed the same high rate of 
recurrence as all women with axillary involvement. The 
oestrogen receptor status of metastases was similar to 
that of the primary tumours. The thymidine labelling of 83 
tumours was inversely related to their receptor content. 
Tumours without receptors had the highest indices and 
therefore the highest potential tumour growth. These 
results have been discussed in relation to selection of 
systemic adjuvant therapy. 


THE results of using systemic cytotoxic chemotherapy as 
an adjuvant to mastectomy im early breast cancer have 
been disappointing (1,2), with only premenopausal 

tients gaining significant benefit (2). There is evidence 
rom studies in advanced breast cancer that the hor- 
mone receptor content of the tumours may affect their 
response to cytotoxic drugs (3, uh If this were true for 
primary cancer of the breast, results of adjuvant therapy 
may be improved by a more precise selection of 
treatment for the individual patient. 

Two tests of prediction have been used in advanced 
breast cancer. First, the use of oestrogen receptors, 
alone or in combination with progesterone receptors, 
will predict with some accuracy the outcome of hor- 
monal therapy (5, 6). Secondly, measuring the potential 
cellular proliferation rate of tumours by the thymidine 
labelling index has been correlated with response to 
chemotherapy (7, 8). Tumours with high labelling in- 
dices were found to be chemosensitive whereas ee 
with low indices rarely showed a response to cytotoxic 
chemotherapy. 

In this investigation, the presence of oestrogen recep- 
tors and the thymidine labelling index were determined 
in a series of primary cancers of the breast. The study 1s 

resented in two parts. In the first, a clinical study has 
n undertaken of patients with operable breast cancer 
whose tumours were analysed for oestrogen receptor 
protein. In the second, the results of the cell prolifer- 
ation studies are correlated with the oestrogen receptor 
content of the tumours. 


Patients and methods : ; 
Samples of tumour tissue were collected immediately after 
excision from 409 patients with primary cancer of the breast 
The patients's disease was staged clinically according to the 
system. The presence or absence of metastases was 
confirmed by chest X-ray, liver function tests and skeletal 
survey or bone scan. Only patients with operable breast cancer 
(T1-3 N0-1 MO) were included in the study. 
All patients were treated by some form of mastectomy, 
which included either an axillary node biopsy or an axillary 
dissection. The diagnosis of breast cancer was confirmed 
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histologically and the presence or absence of axillary meta- 
stases was determined by microscopical examination of the 
axilary contents. The clinical staging was modified after 
histological examination. 

Recurrent local or nodal disease was diagnosed only after 
histological examination of the excised tissue and distant bony 
or visceral metastases were diagnosed by unequivocal radiolog- 
ical evidence. Women receiving adjuvant systemic cytotoxic or 
hormonal therapy were excluded. - 


Oestrogen receptor assay 

Biopsy specimens of tumours were placed on ice at the time of 
mastectomy and. stored in liquid. nitrogen until assay for 
receptor proteins. For this p , the tumours were homoge- 
nized in ice cold Tris HCI buffer and centrifuged at 100 000 g 
for 60 min Samples of the resulting supernatant were in- 
cubated with an equal volume of Tris HCl buffer containing 
tritriated oestradiol (specific activity 96 Ci/mmol) in amounts 
ranging from 10 to 500 pg for 18 h. Free and unbound °H- 
oestradiol were separated by dextran-coated charcoal and 
the binding-site concentration was estimated by the 
Newton-Raphson iterative curve fitting technique (9). 
Tumours were considered to contain oestrogen receptors only 
if they contained more than 5fmol of specific oestradiol 
binding per milligramme of cytosol protein. 


Thymidine labellmg index 
Tumour specimens from 83 primary breast carcinomas, stored 
at 4 °C, were labelled within 2 hot collection, One-millimetre 
cubes of tumour tissue were incubated for 2 h in tissue culture 
medium containing 25 pCi/ml tritriated thymidine (specific 
activity 23 Ci/mmol). Incubations were carried out under 
h baric n at a pressure of 3 atmospheres (303 kPa) 
Fellowin incubation, the tumour tissue was fixed in formol 
saline and autoradiographs prepared from histological sections 
using AR10 photographic stripping film (Kodak . The auto- 
radiographs were stored in dark bones at 4 °C for 2 weeks, after 
which they were developed, fixed and stamed with haema- 

toxylin and eosin. 

labelling index was calculated and expressed as the 
rcentage of cells that had labelled nuclei with grain counts 
i than ten. To ensure that the labelling indices were 
representative, a total of at least two thousand cells was 
counted from twenty fields throughout each tumour specimen. 


Statistical method 

Graphs were derived from life table analysis of the follow-up 
data. Compansons between the two curves on each graph were 
made by the log rank test, which evaluates differences between 
entire curves rather than individual points on the curves (10) 

Linear regression analysis was used to correlate the oestrogen 
receptor content and the thymidine labelling index of the 
tumours 


Results 

Incidence of oestrogen receptors 

Oestrogen receptors were present in 218 (53:3 per cent) 
of the 409 breast cancers. Of the 97 premenopausal 
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Fig. 1. Recurrence rates in patients with (ER --) and 
without (ER —) oestrogen receptors in their tumours. 
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Fig..3. Recurrence rates in patients without axillary 
metastases and without oestrogen receptors in their tumours 
ENS) ER —) and in all patients with axillary metastases 
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patients, 46 (47 per cent) had tumours with receptors 
compared with 172 (53 per cent) of the 312 post- 
menopausal women. This difference was not statistically 
significant (P « 0-01). 


Correlation with recurrence 
The presence or absence of oestrogen receptors was 
related to the recurrence of breast cancer. Of 218 women 
whose tumours had receptors, the rate of recurrence was 
B cantly lower (P « 0-001) than in the 191 women 
se tumours did not contain oestrogen receptors 
(Fig. 2. This difference in recurrence rates was signifi- 
cant in both pre- and postmenopausal women. 

The rate of recurrence of breast cancer in women with 
and without axillary metastases was then related to the 
presence or absence of oestrogen receptors. Of the 164 
women with involved axillary lymph nodes at the time 
of presentation, 81 (50:6 per cent) had tumours that did 
‘not contain oestrogen receptors. The rate of recurrence 
for these patients was similar to that for the 83 women 
whose tumours contained receptors for oestrogen. 

Among the 245 women who did not have axillary 
lymph node involvement, the 110 (45 per cent) whose 
tumours did not contain oestrogen receptors showed a 
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Fig. 2. Recurrence rates in lonia who had no axillary 
metastases with (ER +) and without (ER —) oestrogen 
receptors in their tumours 


significantly higher rate of recurrence (P « 0-001) than 
the 135 who had receptors in their tumours (Fig. 2). 
Despite the more favourable prognosis, usually attri- 
buted to women without ary lymph node meta- 
stases, the absence of oestrogen receptors was as- 
sociated with the same high rate of recurrence as that 
found in all women who had lymph node metastases 


(Fig. 3). 


Correlation with survival — 

There were 29 deaths in the 409 women duning the 
period of follow-up. Of these, 7 occurred in the 218 
women whose tumours contained receptors for oes- 
trogen and 22 occurred in the 191 women whose cancers 
were receptor negative. This difference is statistically 
significant (P « 0-01). 


Receptor status of recurrences 

Of the 83 women who developed recurrence of their 
breast cancer, 18 had disease accessible to biopsy. The 
oestrogen receptor status of these recurrent tumours 
was similar to that of the primary cancer in 17 of the 
cases. In the remaining tumour the primary carcinoma 
contained oestrogen receptors but not the secondary 
deposit. 


Correlation of thymidine labelling index and oestrogen 
receptors 

The thymidine labelling index in the 83 tumours studied 
varied from 0:3 per cent to 16-75 per cent with a mean 
value of 5:64 per cent -- s.d. 4-07. Of these 83 tumours, 
56 (67 per cent) contained receptor for oestrogen. 

The thymidine labelling index was related inversely to 
the level of oestrogen receptor protein in the 83 tumours 
(Fig. 4). The 27 cancers that did not contain receptors 
for oestrogen had high labelling indices (mean 10-65 per 
cent). Conversely, tumours that contained oestrogen 
receptor protein had lower labelling indices (mean 3-9 
per cent). 

Linear regression analysis following logarithmic 
transformation of all labelling indices demonstrated a 
significant inverse relationship between the level of 
oestrogen receptor protein and the thymidine labelling 
index (r = 0-36, P 0-001). When. the 56 oestrogen 
receptor positive cancers were considered separately, 
a similar significant inverse relationship was found 
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Fig. 4, Relationship between level of oestrogen receptor (ER) and thymidine labelling 


index (LI). 


between level of receptor protein and the thymidine 
labelling index (r = —0-61, P<0-001). 


Discussion 

The present study shows that tumours with oestrogen 
receptors are associated with a significantly lower rate of 
recurrence than tumours without receptors. Usually a 
patient is considered to have a good prognosis if lymph 
nodes are not involved. We have shown, however, that if 
oestrogen receptors are not present in the primary 
tumours their rate of recurrence is high. In this study, 
the rate of recurrence for women without lymph node 
involvement and without receptors in their tumours was 
similar to that of all women who were found to have 
axillary metastases. 

The oestrogen Seren status of the secondary de- 

sits was similar to that found in the primary tumours 
in 17 out of 18 cases studied. This suggests that 
oestrogen receptor analysis of primary tumours should 
be a guide to the hormonal sensitivity of any metastatic 
deposits. 

Although tumour volume growth depends not only 
on cell division but also on cell death and migration (11), 
in practice, cancers with high thymidine labelling indices 
have been found to have high growth rates (12). 
Tumours with high labelling indices have also been 
found to respond well to cytotoxic chemotherapy (7). 

In the present study, the thymidine labelling index 
was related inversely to the level of Save protein and 
was highest in those tumours that did not contain 
receptors for oestrogen. This finding confirms our 
previous report that tumours with low or absent levels 
of oestrogen receptor have higher labelling indices (13), 
and may explain the short disease-free periods as- 
sociated with receptor negative cancers. 

These results may be helpful in the selection of 

stemic therapy or as an adjuvant to mastectomy (Fig. 
5. Tumours can be divided into four groups using both 


oestrogen receptor and axillary lymph node status. For 
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Fig. 5. Proposed p for selecting systemic therapy in 
primary cancer of the breast. 


patients with involved lymph nodes those with tumours 
containing oestrogen receptors may be helped by adjuv- 
ant hormonal therapy. Conversely, those who have 
tumours without receptors would be unlikely to respond 
to hormonal therapy. As this study has indicated that 
these receptor negative cancers are likely to have a high 
thymidine labelling index, and therefore likely to be 
responsive to cytotoxic drugs, adjuvant chemotherapy 
should be considered for this group. 

All patients without axillary metastases have been 
thought previously to have a good prognosis. This study 
confirms this for tumours that contain oestrogen recep- 
tors and therefore it seems unlikely that these patients 
would require any form of systemic therapy after 
mastectomy. However, those without receptors were 
found to have a high rate of recurrence and should 
possibly be considered for adjuvant treatment. 
Cytotoxic chemotherapy would seem to be the most 
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appropriate form of adjuvant treatment for, this sub- 
group, for the reasons outlined previously. 

It would be hoped that with a more precise selection 
of treatment for the individual patient, the results of 


adjuvant systemic therapy in early cancer of the breast 
could be improved. 
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The value of laparoscopy under local anaesthesia in 250 


medical and surgical patients 


T. J. HALL, D. R. DONALDSON AND T. G. 


SUMMARY 

This study reports our experience of laparoscopy under 
local anaesthesia in 250 patients; the procedure was safe, 
quick and easy to perform with minimal inconvenience to 
the patient. We advocate the early use of laparoscopy in 
patients with ascites and when there ts difficulty in the 
diagnosis of patients with jaundice and hepatomegaly, an 
accurate histological diagnosis bemig obtained in the 
majority. In patients with intra-abdominal malignancy, in 
whom surgery is planned, laparoscopy can detect dis- 
seminated disease and so avoid an unnecessary lapar- 
otomy. Laparoscopy may also provide a diagnosis m 
patients presenting with a variety of vague symptoms such 
as abdominal pain, weight loss, lethargy etc. We have 
found laparoscopy an excellent investigation if positive 
but, as it only allows the surface inspection of viscera, 
when negative, we recommend caution in its 
mterpretation. 


FoR many years laparoscopy has been used in the 
diagnosis and management of gynaecological con- 
ditions (1, 2). Its value in the non-gynaecological patient 
. is also well-established (3, 4). The procedure is usually 
performed under general anaesthesia although there are 
now many references to its use under a local anaesthetic 
(5, 6). In this paper we present our experience of its use 
under local anaesthesia in the non-gynaecological 
patient. 


Patients and methods 


We have laparoscoped 250 patients between the ages of 19 and 
77. The patients were referred to our unit for investigation by 
their general practitioner or by another consultant who had 
already aiectpated the problem and felt that laparoscopy was 
indicated. After an overnight fast the patient is given, 30 min 
before the procedure, intramuscular diazepam in a dose 
governed by the weight, age and general condition of the 
patient. An intravenous cannula is inserted into a forearm vein 
to facilitate the administration of diazepam and/or analgesics 
such as pentazocine or pethidine during the procedure. 

With the patient lying supine on an operating table, which 
can be adjusted for height and tilt ın all directions, the abdomen 
is cleansed and draped with sterile towels as for any abdominal 
operation. At the site for introduction all layers of the 
abdominal wall are anaesthetized with 2 per cent lignocaine 
with 1:200 000 adrenaline. Pneumoperitoneum is induced 
through a Verres needle via a small incision immediately below 
the umbilicus. Carbon dioxide is introduced using a '$ 
automatic insufflator. This provides continuous pressure moni- 
toring so that, if the needle is not in the free peritoneal cavity, 
the pressure rises and the flow of gas stops. We use about 2 1 of 
CO; but the volume required depends on the patient's size. The 
subumbilical skin incision is then extended to allow the 
introduction of the trocar and laparoscope cannula We have 
employed the end-viewing, side-viewing or operating laparo- 
scope}. A variety of instruments, all of which have a diathermy 
attachment, may be passed down the operating laparoscope 
including forceps to take 5mm diameter biopsies. If a sus- 
picious area is seen or a deeper biopsy required a Tru-cut needle 
can be introduced via a separate stab incision and under direct 
vision guided to the selected site for biopsy. At the end of the 
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procedure the CO, is allowed to escape, the instrument is 
removed and the defect in the abdominal wall repaired. The 
procedure takes 10-20 min. 


Results 

For the purpose of presenting our results we have 
arbitrarily divided the patients into six overlapping 
groups as follows: 


Ascites (35 patients) 

Irrall but one case we obtained histological confirmation 
of the cause. Thirty patients had liver metastases or 
carcinomatosis peritonei and 4 had primary liver 
disease. - 


Jaundice (43 patients) 

In patients in whom investigations have failed to reveal 
the cause of the jaundice, or have suggested the presence 
of malignant disease, laparoscopy has provided histo- 
logical evidence of liver metastases in 15 and primary 
liver disease in 13 patients. Laparoscopy was negative in 
10 patients of whom 8 were subsequently found to have 
calculous biliary disease. 


Hepatomegaly (43 patients) 

When the diagnosis was unclear or there was a suspicion 
of metastases we were able to obtain histological proof 
of metastatic disease in 26 patients and of primary liver 
disease in a further 8. 


Assessment of operability (44 patients) 

In this group of patients a diagnosis of intra-abdominal 
malignancy had already been made and surgery 
appeared to be indicated. However, on clinical or 
laboratory grounds there was a suspicion of metastatic 
disease which might preclude surgery. In 21 patients we 
found disseminated disease, with subsequent histo- 
logical confirmation, and were able to avoid laparotomy 
in the majority of these patients. 


Abdominal pain + weight loss (42 patients) 

These patients presented with a variety of vague symp- 
toms such as abdominal pain, weight loss and lethargy. 
Extensive investigations had failed to reveal any abnor- 
mality. Laparoscopy detected pathology in 10 patients 
and 8 of these had histological proof of malignant 
disease. We found benign disease in 2; one had an 
ovarian cyst and the other a band adhesion. 


Miscellaneous (34 patients) 
The patients in the miscellaneous group underwent 
laparoscopy for a variety of indications (Table I). The 
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Table I: PATIENTS UNDERGOING LAPAROSCOPY 
FOR A VARIETY OF CONDITIONS 


Positive Negative 
Abdominal mass 13 (7)* 3 
Acute abdomen 5 (0 4 
PUO 2 (1 2 
Suspicious 3 (3) 2 
liver scan 
Total 23 (11) 1] 


* Figures in parentheses indicate a positive histological 
diagnosis. 


investigation proved helpful in 23 patients and a histo- 
-logical diagnosis was obtained in 11. 


Complications 

In 7 patients laparoscopy was unsuccessful as we were 
unable to be sure that the Verres needle was in the free 
peritoneal cavity. Laparoscopy was misleading in 2 
patients who had metastases on the upper surface of the 
liver; these were missed as we failed to use the side- 
viewing telescope. We have experienced no serious 
complications such as gas embolus, visceral damage or 
bleeding. 


- Discussion : 
Laparoscopy is now firmly established in the manage- 
ment of a wide variety of conditions (1—6). The 
procedure is usually performed under a general anaes- 
` thetic although local anaesthesia has many advantages. 
The patient is conscious and able to tense the abdominal 
wall muscles, which provides a rigid platform for the 
insertion of the instruments and minimizes the risk of 
injury to the intra-abdominal viscera; it is applicable in 
the severely ill, frail or elderly patient who represents a 
considerable general anaesthetic risk; the investigation 


is not dependent on the availability of the anaesthetist; | 


the patient has little inconvenience, makes a rapid 
recovery and, as it is performed under diazepam 
sedation, has little recollection of the procedure. 
However, local anaesthesia does have certain potential 
disadvantages. Unless the abdomen has already been 
distended, as in the patient with ascites, the distension 
associated with insufflation of 2 1 of gas may be painful. 
Carbon dioxide irritates the peritoneum and may 
increase the pain; this has led many to employ nitrous 
oxide as it is associated with less peritoneal pain. How- 
ever, the combination of nitrous oxide and diathermy 
may result in an explosive mixture. Therefore we prefer 
to use CO, rather than NO. The pain from CO, and 
abdominaf distension can be controlled easily by intra- 
venous boluses of diazepam and analgesics. 

We have been impressed by the accuracy with which 
we have obtained histological proof of the cause of 
- ascites in this series. Therefore, having excluded other 
causes such as cardiac failure, we now employ laparo- 
scopy as our first investigation. A peritoneal dialysis 
cánnula is inserted into the peritoneal cavity, first to 
drain the ascites and then to introduce the gas before the 
laparoscopy. As the abdominal wall has already been 
stretched by the fluid there is minimal pain on introduc- 
tion of the CO,. In the patient with primary liver disease 
there are risks from rapidly draining ascites such as fluid 
and electrolyte imbalance, renal insufficiency and pro- 
tein depletion. We have not seen these side effects in our 


t 


small group of patients and it is our view that the 


are more than 


potential risks from one single draina t 
accurate histo- 


compensated for by a quick, safe an 
logical diagnosis. 

There are a number of non-invasive investigations 
used to elucidate the cause of jaundice, including liver 
function tests, ultrasound and liver scan. Where non- 
invasive investigations have failed to show the cause of 
the jaundice or have suggested the presence of malig- 
nancy we have found laparoscopy helpful. Surface 
inspection of the liver can reveal hepatic metastases, 
cirrhosis or hepatitis. Furthermore, laparoscopy allows 
liver biopsy to be performed with invanable success 
under direct vision and should haemorrhage result it can 
be arrested by diathermy coagulation (7, 8). Finally, 
percutaneous cholangiography may be combined with 
laparoscopy and increase the diagnostic yield. (9). 

Laparoscopy can avoid an ‘open and close’ type 
laparotomy which is an unnecessary waste of operating 
theatre time and is distressing for the patient to whom it 
represents an avoidable and uncomfortable infringe- 
ment of his terminal weeks or months. Laparoscopy 
allows the surface inspection of most but not all intra- 
abdominal viscera but provides no information about 
the substance of a solid viscus or lumen of a hollow one. 
Some organs such as the normal spleen and pancreas are 
difficult to see, though some workers have able to 
demonstrate the latter (10) and other retroperitoneal 
viscera are beyond the view of the laparoscope. 
Therefore, although laparoscopy is an excellent test if 
positive, we advocate caution in the interpretation when 
no abnormality is detected. The complications oflaparo- , 
scopy are well established (1, 3, 11) and include injury to 
viscera, haemorrhage and sepsis etc. It is our view that 
the procedure is at its most dangerous when inserting 
the Verres needle and insufflating the gas as this is the 
only part of laparoscopy which is carried out blind; 
therefore the greatest care must be exercised and if there 
is any doubt as to whether the needle is in the free 
peritoneal cavity the procedure should be abandoned. 

Similarly, laparoscopv is often thought to be contra- 
indicated where there has been previous abdominal 
surgery or there is an anterior abdominal wall hernia 
and a likelihood of bowel or omentum being adherent to 
the anterior abdominal wall. However, we have carried 
out the procedure by choosing a site to one side of the 
midline well away from the previous incision. There are 
a number of other possible contraindications to laparo- 
scopy, obesity and coagulation defects for example. We 
have not found these a problem and, in fact, patients 
with a slight bleeding tendency are often now referred to 
us where the attending physician is loath to carry out 
percutaneous blind liver biopsy. 
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An assessment of anorectal motility in FEM management of 


adult megacolon 


I. TAYLOR, P. HAMMOND AND C. DARBY* 


SUMMARY 
Anorectal motility measurements have been performed on 
19 patients with adult megacolon and the results com- 
pared with 12 normal subjects. Adult Hirschsprung's 
disease (4 patients) was recognized by the absence of anal 
canal inhibition on rectal distension (normal mean in- 
hibition 21-9 - 2-3 mmHg). 

Seven patients with non-Hirschsprung's megacolon 
Soa 702 had an elevated anal canal pressure (mean 

4r 7-0 mmHg). These patients were treated with 
repeated anal dilatation. Eight further patients had 
normal anal canal pressures (mean 33-2+- 11-7 mmHg) 
and were treated with enemas and regular suppositories. 
Little overall clinical improvement resulted in this group 
and l1 patient underwent subtotal colectomy. 

Measurements of anorectal motility have been found to 
assist in the management of adult megacolon. 


Tue diagnosis of adult megacolon is made on the history 
of longstanding constipation and the typical plain X-ray 
appearance in which the colon is of greatly increased 
diameter and filled with faeces (1, 2). Indeed, the 
diagnosis can occasionally be made on chest X-ray, 
when the diaphragm may be markedly elevated. The 
management of this condition, however, is more 
difficult and is determined by the underlying aetiology. 

An aganglionic segment denotes Hirschsprung’s dis- 
ease, but other, more common, causes exist in which 
ganglia are present. Since deep rectal biopsy is not 
without danger, and indeed histological ap ces 
may be misleading, studies have been performed to 
assess whether anorectal motor parameters may be of 
value in the management of this condition. In 
Hirschsprung's disease (both adult and congenital), an 
abnormality in. .the normal defaecation reflex is present, 
resulting in either no change or an increase in anal canal 
pressure on.reótal distension (3, 4). In other forms of 
megacolon (idiopathic), other abnorrnalities in anorec- 
tal function may occur. 


Patients and methods 

nies cce un. with adult spa ee hiis studied 
and their ano motility eters com with a gro 
of 12 normal subjects Studies were repeated after a adia 
period of 15 months (range 5-24 months). 

Measurements were carried out with the subject lying on the 
left-hand side. A probe was placed into the anal canal (2-3 cm 
from the anal verge). This consisted of, an 8-mm EEG 
silver/silver chloride electrode to which was “attached . two 
polythene tubes (internal diameter 2 mm). The first entered 
the body of the electrode via a hole located on its domed 
surface. suction (200 mmHg) was applied to the tube, the 
electrode became firmly attached to either anal canal or rectal 
mucosa. An independent electrode was positioned on the right 
thigh. The electrode was connected to a smooth muscle 
amplifier (frequency nse 0-16—10 Hz) and the electrical 
signals were continuously displayed on a chart recorder. The 
second tube, used to Ae pressure, had its open end 
located close to the electrode, the other end being connected to 
a pressure transducer’ It was perfused at a rate of 0-16 ml/min 


with normal saline for continuous pressure recordings. A  , 
minimum period of 20 min was allowed for any artefact created 
by insertion of the probe to subside before, recordings were 
commen 

A balloon was also inserted into the rectum and positioned 
10 cm from the anal verge The connecting tube was led out 
through the anus so that the balloon could be distended with 
air. A pneumogram was used to distinguish artefacts produced 
by respirations from true electrical and pressure signals 

The following measurements were made in each subject: 
resting anal canal pressure (in mmHg) and frequency of anal 
canal pressure waves pee minute; anal canal slow wave 
electrical activity (at the conclusion of the recording the 
electrode was advanced and electrical activity from the lower 
rectum was similarly recorded); the response of rectal distension 
on anal canal pressure and the volume of balloon distension 

uired for rectal sensation. 
a number of patients the studies were repeated after 5—24 

months, standard statistical analysis (Student's t test) was used 
to analyse the data. — ` 


Results 
Response to rectal distension (Table I) 
In 12 normal subjects rectal distension resulted in 
inhibition of anal canal pressure (Fig. 1), the mean fall 
being 21-9+ 2-3 mmHg. The study was performed on 
three occasions in each subject The mean volume of air 
required for appreciation of serisation was 28-4 t 5-1 ml. 
Ín 4 patients there was no inhibition of anal canal 
pressure on rectal distension (Fig. 1). These patients had 
adult Hirschsprung's disease. In the remainder of the 
patients with idiopathic megacolon, rectal distension 
resulted in a similar fall in anal canal pressure to that 


, Observed in normal subjects (mean 19-7-- 2-1 mmHg). 


The volume of rectal distension required to cause a fall 
in anal canal pressure depended upon the diameter 
of the rectum. The mean volume of air required 
for sensation in patients with megacolon was 
119-2 22-6 ml. i 
Anal canal pressure i 
The mean basal anal canal pressure in normal subjects 
was 41:776 mmHg d in patients with adult 
Hirschsprung's disease, 38-2 +8-3 mmHG. These values 
were not statistically significantly different. In 7 patients 
with non-Hirschsprung's megacolon the mean anal 
canal pressure was statistically significantly greater than 
in normal controls (90-4 -- 7-0 mmHg) (P « 0-01). In the 
remaining 8 patients, the anal’canal pressure was not 
statistically significantly different from the normal 
group of subjects (3: -2+.11-7 mmHg). The mean 
frequencies of, pressure: waves in normal subjects and 
patients witlradult Yriegacolon v were similar (Table II). 
In the group of patients with ‘hypertonic’ anal canal 
pressures, anal dilatation was carried out under general 
anaesthesia and the patients were supplied with anal 
dilators to use twice daily at home. After a mean period 
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Fig. 1. Anal canal pressure responses to rectal distension. 
Note that the normal nse results in inhibition of anal 
canal pressure on rectal ion. No change in anal canal 
pressure is seen in patients with adult Hirschsprung's disease. 


Table I: RESPONSE OF ANAL RECTAL PRESSURE 
TO RECTAL DISTENSION 


' Mean fall in 
; anal canal Mean volume 
pressure for sensation 
(mmHg + 1 s.d.) (ml +1 s.d.) 
Normal 21-9423 28:44:51 
subj (12) 
8 (4) 0 
Idi 97421] 119-21 226 
megacolon (15) ‘ 
Table II: ANAL CANAL MOTILITY 
Mean fall Frequency 
in anal of pressure 
canal pressure waves/min 
(amie 1 s.d.) (+1 s.d.) 
Normal ~ 417476 8-5407 
subjects (12) 
Idiopathic . , 
megacolon 
‘Hypertonic’ (7) 90470. 8-0+04 ` 
$ MN «p H 
‘Normal’ (8) 33-24 11-7 8-3 + 0-6 
n.s. 





i 


E 
of 15 months anal canal pressure measurements were 
repeated and a statistically significant fall was noted 
(Fig. 2). However, these patients had anal canal :pres- 
sures which were still greater than in. = normal group 
of subjects. - 


Electrical devi 
In 2. patients with adult Hirschspráng' S disease an 
abnormal electrical slow-wave rhythm consisting of 
regular bursts of action potentials was noted. 
Nevertheless, ‘the mean slow-wave frequency in these 
patients was not statistically significantly different from 
the normal group (a a frequency 9-24 2-6 c/min, 
se T9419 

The fall in'an Gal pressure on rectal distension 
correlated with ; a fall A amplitude of 'slow-wave 
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n 2. Mean anal canal pressure (mmHg) in normal 

ects and 1n patients with idiopathic colon. Note 
that patients in the latter group are divided into those with 
‘normal’ pressures those with raised anal canal pressure 
hypertonic’) which falls with anal dilatation. 


electrical activity but no apparent change in slow- 
wave frequency. 


Management and clinical results 

The four patients with-adult Hirschsprung's disease 
required surgical treatment. In 3, a low anterior 
resection was performed, the diagnosis being confirmed 
histologically, and in 1 a permanent left iliac fossa 
colostomy has been fashioned. Following anterior 
resection, 2 patients have had a'satisfactory result 
and are defaecating normally at least once a day. The 
third patient still suffers from constipation and requires 
frequent enemas. 

All 7 patients with 'hypertonic' anal canal pressures, 
treated by anal dilatation and occasional suppositories, 
have improved and none has required surgery. Patients 
with normal anal canal pressures, however, have proved 
more difficult to treat. They require regular enemas and 
suppositories, and frequent manual evacuation; one has 
required a subtotal colectomy. This group of patients 
has tended to be younger, with a low IQ. 


Discussion 

The diagnosis of adult megacolon can be made on deep 
rectal biopsy by noting the absence of ganglia. However, 
histological diagnosis is-frequently difficult because of 
failure to obtain an adequate specimen, particularly if a 
very short aganglionic segment exists; in addition, 
biopsy carries a certain 

It seems most probable that the majority of patients 
with adult megacolon (whether idiopathic or 
Hirschsprung’s) have an abnormality in anorectal func- 
tion and the dilated proximal colon occurs secondarily 
to longstanding functional obstruction. ' 

The functional state of the anorectum can be assessed 
by intraluminal pressure measurements (5, 6) or by 
electromyography of both striated (7) and smooth 
muscle (8, 9). There seems little doubt that the internal 
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sphincter plays a major role in maniania a e 
intraluminal pressure within the anal canal at rest (10). 
‘In normal subjects the internal sphincter relaxes on 
rectal distension and this is part of the normal ‘defae- 
cation reflex. In patients with Hirschsprung’s disease 
however, the anorectal reflex is absent (3, 4), and 
accordingly this simple, reliable and essentially non- 
invasive technique can be used not only to diagnose 
Hirschsprung’s disease, but perhaps even more import- 
antly, to differentiate it from idiopathic megacolon. In 
this study we have found a normal inhibitory reflex in 15 
patients with idiopathic megacolon, although other 
workers have suggested that the degree of inhibition, 
i ane present, may be less than in normal subjects 
l 
i In addition, measurement of resting anal canal pres- 
sure in patients with idiopathic megacolon may assist 
in management. Iwai et al. (11) found that all patients 
with idiopathic megacolon have a high pressure zone in 
the anal canal. In the present series, approximately 50 
per cent of patients with idiopathic megacolon had a 
statistically significantly elevated anal canal 
This subgroup of patients was treated by anal dilatation 
and none required resectional surgery. They proved a 
more satisfactory group to manage than patients with 
normal anal canal pressures (one of whom required a 
subtotal colectomy). 

In conclusion, we have found the measurement of 
anorectal motility to be of value in the management of 
patients with adult megacolon. Patients with a lack of 
anal canal inhibition on rectal distension are diagnosed 
as having adult Hirschsprung's disease and require 

Surgery (our practice is a low anterior resection). In 
patients with a normal anorectal distension reflex and 


been found to be useful. 


raised basal canal pressure, regular anal dilatation has 
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Functional results of rectal excision and endo-anal 


anastomosis 


M. R. B. KEIGHLEY AND D. MATHESON* 


SUMMARY 

Twelve consecutive patients have been treated by rectal 
excision and endo-anal anastomosis since March 1978. 
Eight operations were for invasive carcinoma; extension 
into perirectal fat was recorded in all except one patient 
and early recurrence was observed in 3 (6, 9 and 14 months 
after operation). Two operations were for carcinoma 
complicating extensive yillous adenoma and 2 further 
patients underwent the procedure for excision of a 
Crohn’s stricture. In the first 6 months after operation, 
stricture of the 'neorectum' was observed in 7 of 8 patients 
and was associated with urgency of defecation in 6. 
Manometric studies indicated that although normal 
sphincter pressures were maintained, the capacity of the 
‘neorectum’ was significantly reduced at 6 months com- 
pared with preoperative values (P «0-01). At 12 months 
only 3 of 6 patients still had a stricture, with urgency in 2. 
Complete continence was reported in all except one 
patient. 


SPHINCTER-SAVING resections in patients with rectal 
cancer have become more widely adopted in recent 
years following the observation that the lymphatic 
spread of rectal tumours is almost always proximal (1). 
The ees operations were used for treatment of 
middle third rectal cancer, but despite enthusiastic 
reports (2) many surgeons have experienced a high 
incidence of immediate postoperative sepsis and incon- 
tinence (3). Two-stage resection and anastomosis 
through the trans-sacral (4) or transanal approach (5) 
have also been used with success but require that the 
patient be moved and re-draped during the procedure. 
Undoubtedly anterior resection remains the operation 
of choice for female patients with a carcinoma of the 
middle third of the rectum, but this procedure is not 
always technically feasible in the male unless a stapling 
device is available (6). 

Endo-anal anastomosis has been described for over 5 
years and affords a technique whereby direct suture of 
the left colon to the anus can be performed as a single- 
stage procedure with standard surgical instruments (7). 
The technique may be used to suture mucosa only 
within an intact muscle coat of the rectum, but this 
procedure is only applicable to benign villous adenomas 
and haemangiomas (8). Full-thickness reconstruction is 
necessary for malignancy, and this is the technique that 
has been used in the 12 consecutive patients who are 
reported here. 


Patients and methods 

Surgical procedure 

All patients were prepared by oral mannitol taken as a 5 per 
cent solution usually in a volume of 21 on the day before 
operation. Systemic antibiotic cover was used in all patients, 
with metronidazole 500 mg i.v and gentamicin 120 mg m. 
The first dose was given m the anaesthetic room and two 
further doses were given, one on the evening of operation and 
one the following morning. 


Patients were placed in the Lloyd-Davies position and . 


catheterized. The abdomen and perineum were prepared and 


draped. Following careful assessment by examination under 
anaesthesia the abdomen was explored through a long midline 
incision. The inferior mesenteric artery was ligated at its origin 
After dividing the pelvic peritoneum the rectum was fully 
mobilized posterior ry to beyond the coccyx and the lateral 
po ded. The anterior dissection proceeded keeping 

ose to the rectum, and at the lower edge of the prostate the 
outer longitudinal muscular coat of the rectum was divided 
Further dissection ın the intermuscular plane afforded another 
1—2 cm of distal dissection before the anal canal was divided 
just above the dentate line. The extra excision provided by 
diyiding the muscular layers allowed a much lower and thus 
easier endo-anal anastomosis. A pack soaked in aqueous 
profiavin was then placed in the pelvis whilst the splenic flexure 
was mobilized and the upper sigmoid colon divided. Provided 
that there was adequate bleeding from the cut surface of the 
descending colon, the left colon was brought through the intact 
a diaphragm by stay sutures grasped within the anus by 


eal operator. A transverse colostomy was constructed 
to the right of the middle colic artery over a Teflon rod in 
all patients. Two Redivac drains were placed below the pelvic 


peritoneal closure. After the abdominal wound had been closed 
the colostomy was opened and sutured to skin. 

The endo-anal anastomosis was performed using 2/0 or 3/0 
Dexon on a 30 mm needle. With the retractor blades between 
the anus and the colon the 10-2 o'clock and 4-8 o'clock 
sectors were approximated with 14—16 interrupted sutures 
The retractor was then withdrawn and replaced over the 
completed suture line within the colon and the remaining 
lateral se ts were sutured The anastomosis was greatly 
facilitated by the use of a headlamp and a needle holder which 
was capable of grasping the needie at any angle. 


Review and manometric studies 
All patients were reviewed Clinically and by sigmoidoscopy at 
3-monthly intervals. Where possible, patients were also admut- 
ted to the clinical investigation unit for anal pressure measure- 
ments and assessment of rectal capacity. Anal pressures were 
measured using a closed water-filled balloon probe mounted on 
a hollow Perspex rod of 7 mm diameter which was attached to a 
transducer and pressure recorder (9). Two parameters of anal 
Prae were measured, the maximum resting pressure was the 
ighest pressure obtained at rest from readings taken between 1 
and 4 cm from the anal verge; the maximum squeeze pressure 
was the highest pressure observed over the same distance after 
voluntary contraction of the anal sphincters. Rectal capacity 
was assessed by insertion of a latex balloon into the 'neorec- 
tum’ so as to measure the volume of air that could be tolerated 
or the volume at which the balloon was expelled (10). 


Patients 
Twelve patients have undergone rectal excision with endo-anal 
anastomosis since March 1978. Eight patients had an invasive 
rectal carcinoma measured at 5-8 cm from the anal verge and 
all except one was male. In 7 of the 8 carcinoma patients the 
tumour had spread to involve the extrarectal fat on histology 
Table I). The exception was a patient with a malignant polyp 
(Dukes A carcinoma) in the rectum following previous 
uretero-rectal anastomosis 20 years earlier for ‘an ectopia 
vesicae. Three of the patients had involvement of perirectal 
lymph nodes, 3 had permeation of veins around the rectum and 
l1 young patient had tic metastases. In addition, there were 
2 patients with extensive villous adenoma both of whom had 
histological evidence of malignancy on preoperative biopsy. In 
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Table I: DETAILS OF PATIENTS TREATED BY RECTAL EXCISION AND ENDO-ANAL ANASTOMOSIS 





kepe ` = T 
Carcinoma papilloma ohn's 
' (n- 8) (n = 2) (n = 2) 
Age 70 42 70 71 70 39 72 71 66 ST 62 24 
Sex F M M M M M M M F M M M 
Distance from anal verge (cm) 5 6 5 7 317 8 6 5 3-10 5-12 8—10 9-11 
Circumference involved ; i ; : 1 4 4 $ 3 1 1 
Fixed F à 6 — — 
Histology 
Mucosal onl ?Pre- 
: : f malign 
To muscularis mucosa + + + + + + + + + + 
To serosa + 0 + + + + + + 
To extrarectal fat + 0 + + + + + + 
LN metastases + 0 0 0 + + 0 0 0 0 
Venous permeation 0 0 + 0 + + 0 O0 0 0 
Liver secondaries 0 0 0 O0 OQ + 0 Q0 0 0 
Postoperative course 
Wound 0 0 0 0 O0 + O0 0 0 0 
Purulent. p-r + + + 0 + + + 0 0 + 0 + 
Pseudomembranous colitis 0 0.00000 Of + 0 0 0§ 
Follow-up 
3 mth: Urgency 0-0 + 0 0 O0 + + 0 0 
ing (pad) 0 0 0 0 0 0 + + 0 0 
Incontinence 0 0 0 0 0 0 0 0 0 0 
Stricture 0 +*+ + + + + + 0 $ 
6mth: Urgency + + + 0 + + 0 4 
Soiling (pad) + 0 0 0 + 0 0 0 
Incontinence + 0 0 O0 + 0 0 0 
Stricture + + + + +f + 0 + 
9 mth: U + 0 + 9 + 0 + 
Sorling (pad) + 0 0 0 + 0 0 
Incontinence + 0 0 OQ 0 0 0 
Stricture 1.00 Of 0 0 0 
12 mth: U + 0 0 0 0 + 
Incontinence + 0 0 0 0' 0 
Stricture +f 0 + 0 0 + 





* Continues to attend for follow-up. 

l i Recurrent carcinoma; evaluation finished. 
Died of bronchopneumonia. 

§ Colocutaneous fistula and perianal disease. 


both patients carcinoma had infiltrated to the muscularis 
mucosa. The remaining 2 patients were both males and had a 
rectal stricture complicating inactive. Crohn's colitis. These 
strictures had required repeated dilatation and were situated in 
the middle third of the rectum. In one Crohn's patient there was 
evidence of epithelial dysplasia and premahgnant change on 
rectal biopsy. 


Results 


Immediate postoperative course 

The immediate postoperative course was remarkably 
Msi: in most patients. Only one wound infection 
was recorded, but 8 of the 12 patients dischar 
purulent material per rectum for a variable duration 
after operation. In none of the patients did a pelvic 
abscess requiring drainage occur. One patient de- 
veloped antibiotic-associated pseudomembranous col- 
itis characterized by a high toxin titre and positive 
Clostridium difficile cultures which rapidly responded to 
oral vancomycin treatment (11). One patient in the 
- carcinoma group died 3 weeks after hospital discharge 
following colostomy closure; a post-mortem recorded 


death from bronchopneumonia. One of the patients 
with a Crohn's stricture developed a high fever 4 weeks 
after colostomy closure with an indurated area in the 

um and around the colostomy closure site. The 
abdominal site iade ntly discharged faecal material, 
but despite successful conséryative therapy, the patient 
Sen requested a proctocolectomy. 


Early ed 
Three of the 7 patients who were followed up after 
resection for invasive carcinoma have developed pelvic 
recurrence; recurrences were confirmed by biopsy at 6,9 
and 14, months after excision. All 3 patients with 
recurrence developed a stricture of the 'neorectum' 
before the recurrence had been eventually confirmed by 
biopsy and 2 patients became incontinent. The recur- 
rence was treated by radiotherapy in all 3 and by a 
proximal colostomy in 2. ` 

The functional results are summarized in Table II. Of 
the 10 patients with an intact anastomosis Paek 
follow-up at 3 months, 3 had urgency and 2 repo 


EN 


cm H,O 


x Recurrence 
---- Crohn's 
—— Others 


200 


Pressure 


100 





0 3 6 9 12 15 
Time (Months) 


Fig. 1. Changes in maximum anal pressure (cmH,0). 


Air 


I Recurrence 
== — Crohn's 
—— Others 





5 . 9 12 15 
Time (Months) 
Fig. 3. Changes in rectal capacity (ml air). 


Table It: FUNCTIONAL RESULTS AFTER 
OPERATION 


3 mth 6 mth 9 mth 1 yr 


U y 310 6/8 4/7 2/6 
ing, necessitating a pad 2/10 2/8 1/6 
Incontinence — (1) 


n o 

Stricture of 'neorectum' 8/10 7/ 5/77 3/6 

sue in parentheses refer to 2 patients who subsequently 
developed a recurrence. 


perianal soiling necessitating the wearing of a pad.None 
of the patients was incontinent of faeces, but all except 
one had a stenosis at or above the anastomosis making 
digital examination and sigmoidoscopy very difficult. 
At 6 months after operation, 6 of the 8 patents had 
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marked urgency, soiling persisted in 2 and a further 2 
patients did not know when they might defecate and 
were completely incontinent. Both the incontment 
patients were subsequently found to have a recurrent 
neoplasm. The stricture at or above the anastomosis 
persisted i in 7 patients. There has been some improve- 
ment in the functional results of operation in the 6 
p who have so far been reviewed at 12 months: 
ony 2 have urgency, soiling has persisted in | of these 
early cases but stricture was observed in only 3. In 2 
nri the strictures seen at 6 months had disappeared 
the 12-month review. 


Manometric studies 

The changes in maximum resting anal pressure are 
shown in Fig. 1. There was no significant change in the 
maximal resting pressure. The mean maximal resting 
pressure for 6 patients studied before and 6 months after 
operation was 76 +24 cmH;O and 62+24 cmH ;O re- 


spectively. Changes in the maximum squeeze pressure 
were also uninftuenced by operation (Fig. 2). The mean 
maximum preoperative squeeze pressure was 


122 +39 cmH;O compared with 123 +41 cmH;O in the 
same 6 patients 6 months after operation. There was, 
however, a si t reduction in the mean rectal 
capacity jn the 6 patients studied before and 6 months 
after operation from 268+24ml to% 64+31 ml 
bid 01) (Fig. 3). Manometric studies were also per- 
ormed on 6 consecutive patients with a stapled low 
anterior resection without proximal colostomy re- 
viewed at 6 months after operation. Results indicated 
that the maximum resting (81 +31 cmH;O) and the 
maximum squeeze (160 +39 cmH,O) pressures did not 
differ from those after endo-anal anastomosis; however, 
the rectal capacity (155 +34 ml) was much greater than 
in patients after endo-anal anastomosis. 


Discussion 

The results of rectal excision ind endo-anal anastomosis 
have been disappointing. Recurrence of invasive car- 
cinoma was reported in 3 of 8 patients early in the 
postoperative period; 2 of these patients had developed 
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complete incontinence of faeces by 3—6 months before 

the dinancdis was confirmed. Although both patients 
with recurrence had a stricture, so did most of the other 
patients under review at this stage in their follow-up. 
Despite repeat biopsies, a positive diagnosis of recur- 
rence was only forthcoming some weeks after the 
clinical suspicion of malignancy. In all 3 patients with 
recurrence the impression on rectal examination was of 
an extrarectal mass. One of the recurrences occurred in a 
young patient who was noted to have hepatic metastases 
and one of the other recurrences was in a patient with a 
Dukes’ C carcinoma. In all patients there was a wide 
margin (more than 3 cm) of healthy uninvolved rectum 
below the tumour. Nevertheless, all 3 patients had a 
bulky rectal neoplasm within a narrow pelvis and it is 
possible that there had been inadequate lateral clear- 
ance in at least one case since histological sections 
obtained from the lateral edge of the resected specimen 
indicated that malignant tissue was present at the edge 
of the resection. 

The results of rectal excision and endo-anal anasto- 
mosis for Crohn’s stricture were satisfactory in one 
patient but were complicated by fistula formation and 

erianal sepsis in the other. There is rarely an indication 
or sphincter-saving procedures in rectal Crohn’s dis- 
ease, but both patients were anxious to avoid a per- 
manent stoma and for one patient this has so far been a 
successful venture. 

The early functional results in many of the remaining 
patients have been impaired by early stenosis at or 
above the suture line resulting in a rectum of low 
capacity complicated by urgency of defecation. The 
stenosis may have developed as a result of postoperative 
pelvic eee (7), but this seems unlikely as the stricture 

isted for at least a year in all except 2 patients who 
ve been followed for this length of time. Furthermore, 
‘ stricture was observed in 2 patients who never dis- 
charged pus per rectum. It is possible that the strictures 
were ischaemic since there was extensive mobilization of 
the left colon and splenic flexure, the inferior mesenteric 
artery was ligated at its origin and a transverse colo- 
stomy was used. We recognized that the viability of the 
descending colon is dependent on the arcade from the 
territory of the middle colic to the ascending branch of 
the left colic artery, however, and the presence of 
arterial bleeding from the distal edge of the divided 
colon was carefully checked before anastomosis. Finally 
the transverse colostomy was always placed to the right 
of the middle colic vessels. None of the patients had an 
episode of hypoxia or hypotension recorded during 
anaesthetic monitoring of the operation. The absence of 
stricture following low stapled anterior resection when 
no proximal colostomy was used 1s interesting since the 
degree of mobilization of the left colon and division of 
the inferior mesenteric artery were precisely as described 
for endo-anal anastomosis. It must be inferred therefore 
that the transverse colostomy may have been a factor 
that might have compromised the blood supply to the 
descending colon after the anastomosis kad been 
completed. 
e principal functional impairment of the operation 
. was urgency and intermittent soiling by mucus but not 
faeces. All patients without recurrence were able to 
detect impending evacuation and could usually prevent 
defecation for a few minutes. Most patients had some 
frequency of defecation with an average passage of three 
to four soft stools per day. 


i. 


There have been only two other attempts to evaluate 
the functional results of this operation (12, 13). In the 
report by Lane and Parks (12), 7 of 11 patients were 
completely continent within 3 months of operation. 
Urgency and soiling was noted in the remaining 4 
patients but all except one patient became fully con- 
tinent with time. Persistent stricture of the ‘neorectum’ 
was observed in only one patient, but in this case the 
postoperative convalescence had been complicated by 
pelvic sepsis. It is interesting to note, however, that the 
rectal capacity appears to have been considerably 
reduced in most patients and was associated with 
frequency of defecation. The functional results in 15 of 
20 patients available for follow-up after endo-anal 
reconstruction reported by Judd (13), indicated that 80 
per cent had perfect continence, only 13 per cent had 
minor defects of gas but 6 cent had to wear a pad 
because of minor faecal soiling. In both Lane's and our 
own studies the function of the internal and external 
sphincters appears to have been uninfluenced by the 
operation. The only technical difference between the 
Pis series and those reported from St Mark's 

ospital is that the anastomosis was generally lower in 
the group reported here. Dissection of the upper anal 
canal in the intermuscular plane allowed an anasto- 
mosis which was only 2 cm from the anal verge. Lack of 
anal epithelium may be responsible for impaired sens- 
ation (14), nevertheless almost all of our patients had 
normal proprioception, presumably because the levator 
ani had been carefully preserved (15). Despite the rather 
poor functional results of endo-anal anastomosis re- 
ported here, all patients stated that they preferred the 
inconvenience of urgency and occasional soiling to their 
life with a transverse colostomy. 

It is possible that this approach to the anal canal will 
prove an important advance in the treatment of low 
rectal cancer by providing a means of placing a purse- 
string suture around the anal canal so as to achieve a low 
stapled anastomosis (16). There seems little doubt that 
the functional results of endo-anal anastomosis are 
inferior even to very low anterior resection by means of 
the stapling device if this is feasible. 

In the obese male subject particularly it may be 
impossible to perform an, antertor resection, and if the 
patient will not accept a permanent colostomy endo- 
anal reconstruction should still be offered. The func- 
tional results of endo-anal anastomosis are clearly 
superior to those of the pullthrough operations and 
Parks reports excellent long term ts in a small 
number of patients—even with Dukes' C lesions— 
followed for 5 years or more (Parks, personal communi- 
cation: 1980). Although the functional results which we 
have rted are inferior to those of the other two 
pot series (12, 13), many of our patients have been 
followed up for a short time. There does appear to be 
improvement in urgency and continence with time, even 
beyond a year after the operation. Our main concern is 
in the selection of patients suitable for this procedure. 
The 3 patients having this operation for villous 
adenoma with malignant change and after previous 
uretero-rectal anastomosis complicated by a Dukes’ A 
carcinoma, have all had an excellent functional result. 
The poor results have been in patients with locally 
advanced carcinoma, with a high incidence of local 
recurrence and a very narrow 'neorectum'. It is often 
difficult to assess the extent of the tumour or its mobility 
before operation. If at laparotomy the tumour is locally 


fixed and the rectum cannot be mobilized sufficiently to 
allow a low stapled anastomosis, a sphincter-saving 
operation is probably not advised. If the tumour is small 
and the rectum can be mobilized to allow a low anterior 
resection this is preferable to a endo-anal anastomosis. 
Endo-anal anastomosis has therefore a limited place, 
but should still be considered for smail tumours where 
adequate distal clearance cannot be obtained even by 
stapled low anterior resection. 
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Correspondence 
High fibre diet 
Sir 
We were interested to read the article in which Hyland and 
Taylor (Br. J. Surg. 1980; 67: 77—9) attempted to answer the 
uestion ‘Does a high fibre diet prevent the complications of 
iverticular disease?. Their conclusion that it does ıs not 
supported by the facts presented. First, they base their 
argument on a follow-up of 100 patients, half of whom were 
not interviewed personally but by communication with the 
family doctor. This is an unreliable method of assessment since 
‘ patients may not attend the GP's Hug because they are 
sid of the cause of their often mild and non-specific 
ptoms, and are able to treat themselves. F ore, 
mas Hyland and HN bss do not define the terms, they 
discuss the toms of diverticular disease and then attempt 
to extrapolate from symptoms to complications. If a compli- 
cation is defined as perforation, major haemorrhage, abscess, 
fistula or stricture formation there is little evidence that 
patients with symptoms necessarily develop complications. 
Indeeed, Parks (1) makes this point forcibly in the excellent 
review which they quote. Although we are not told how many 
of the present series of patients had Ke 65 per cent 
had had symptoms for one month and 25 per cent for less than 
48 h, strongly suggesting they hàd complicated disease without 


any long peer psi i 
Secondly, and of 
Mp niens is that Hy 


y 
patients 
statisti rt for their 
not exclude from their series the 23 patients who died without 
symptomatic diverticular disease and should not do so from the 
others. We can find no otber explanation for the fact that our 
interpretation of these papers gives rather different percentages 


rtance from a purely scientific 
d au Jeor seek to draw conclusions 
series of 


nt. Hyland and Taylor do 


symptom-free (except Bolt’s paper). 
Length of % symptom-free 
Series % op. follow-up (yr at follow-up 
Hyland and aye 25 5-7 91 
` (1979) (n = 100) 
Bolt and Hughes 100 5-15 64 (64)* 
1966) (n = 69) 

Lyle (1968) 34 5 ' 75 (44) 

n= 
zinger (1968) 0 1-11 63 (38) 

n = 229) 
Parks and Connell 35 1-16 68 (58) 

(1970) (n = 455) 


* Hyland and Taylor’s interpretation in parentheses. 


Even if we disregard these criticisms, many other changes 
have undoubtedly occurred in the decade as well as a 
change in dietary advice, However, if the effect of diet on 
symptoms in diverticular disease is of overwhelming import- 

] Tae the data still do not support their hypothesis. It is equally 
ikely that the older therapy, of fibre restriction, may be 
harmful and may have been the cause of past problems Hyland 
and Taylor also concede that it is impossible to be certain 
whether the patients continued taking their prescribed hi 
fibre therapy (and ppr cent admitted that they did not 
sol). It is highly y, however, that they will not inve 
restricted their diets: rather, they would have continued taking 
a ‘normal’ British diet of about 20 g dietary fibre content QY 
We have been unable to show, ın a long term, cross-o 
controlled trial ın 58 paint (3) ote superiority of dietary fibre 
supplements over supplements in ens n 
ptoms in uncomplicated diverticular , except for the 
specific control of constipation. 


ve comparisons with very dissimilar 
see Table) and are, therefore unable to re any - 


There are of course other published series of patients with 
diverticular disease (4—7) and it would be interesting to be told 
of their findings. 

M. H ORNSTEIN 
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Sir 

Thank you for providing us with the opportunity of replying to 
the letter from Mr Ornstein and colleagues. We would like to 
comment on cach point separately. 

I. ru a ape eae oe 
of Soe eee ra than mild symptoms attributable to 
di y, we were able to determine, 
with the: utp crs of oh practitioners, whether a patient had 
required intensive treatment at home or needed to be referred 
to hospital. We ensured that deae of each patient was 
complete as far as complications referable to diverticular 
disease were concerned. 

2. We have quoted both the incidence of 
per cent) and listed the different causes (p. 78). We agree that 
patients may develop complicated disease without a long 

illness and, as quoted in our paper, LE Gu 
patients symptoms for less than 1 month (p 

3. No attempt was made to show statistical FR 
between different retrospective surveys. The quoted reports are 
merely listed for information to illustrate the differences in 
asymptomatic rates for diverticular disease in several surveys 
before the widespread use of high fibre diet. It would be quite 
places in our opinion, to consider a prospective trial of 

in patients who have had complicated diverticular 


4. poc 
misquoted from several papers. We can only advise Mr 
Ornstein and colleagues to study these papers agam, but for the 
benefit of on readers, below are quotations from relevant 


portions of each paper. mu 


lations (40 


Kyle (1968) p. 137- ‘Out of the complete series, 91 patients 
(44 per cent) remained well and free from colonic symptoms for 
at least 5 years'. The figure of 44 per cent 1s the one which we 
have quoted. 

Zollinger (1968) p. 420: ‘There were only 69 patients (30 per 
cent) who were living and well with no subjective symptoms of 
any kind. There were 17 individuals (8 per cent) who were living 
with diseases other than diverticulitis'. In other words 38 per 
cent were symptorn-free at follow-up, as quoted 1n our paper. 

Parks and Connell (1970) p 776: '121 patients (58 per cent) 
were symptom-free'. We suspect Mr in and colleagues 
have quoted from another paper by Parks— 1969 (1) 

5. Numerous studies have reported the value of high fibre 
diet and bran in the treatment and alleviation of symptoms in 
diverticular disease (2—4). It may be that Mr Ornstein and his 
colleagues failed to notice any symptomatic improvement 
because the period of their study (16 weeks) was not long 
enough. We have followed patients with symptomatic diverti- 
cular disease for over 1 year and noted rmprovements in several 
objective parameters, including transit time and percentage 
motility as well as abnormal myoelectncal patterns (4, 5). 

J M. P. HYLAND 
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Book reviews 


Reoperative Gastrointestinal Surgery 
T. T. White and R. Cameron Harrison, 262 x 190 mm. Pp. 
331+ xvi. Illustrated. 1979. Boston: Little, Brown. $4425 


IT 1s a surgical truism that one should learn more from one's 
mistakes than from failures It may also be a truism that ‘big 
shal iie have big complications’ Such 1deas are supported by 
reading this account of the management of some horrifying 
complications of gastric and biliary surgery, written with a 
conviction and authority that indicates more than a casual or 
infrequent exposure to the problems. 

Most surgeons hope never to experience total necrosis of a 
gastric remnant after partial gastrectomy or disconnection of 
the bile and pancreatic ducts from the duodenum during an 
operation for duodenal ulcer. Indeed, most surgeons avoid 
operations that produce such a risk. Therefore, when devasta- 
ting complications occur that require reoperation, few will 
have a large personal experience to upon. Standard 
textbooks of sur rarely give much helpful advice on this 
subject, so that the authors’ claim to fill a gap in the surgical 
literature seems to be well founded. 

This practical wisdom is invaluable; for example, 1n several 
sections they advise against attempting to simply resuture the 
gut when there are leaks from intestinal suture lines or from the 
duodenal stump. They state that the area of the gut that 1s 
leaking should be defunctioned and drained, they explain, 
clearly and simply, how this should be done. They have very 
pessimistic views about their ability and that of thar colleagues 
to achieve leak-free oesophagojejunal anastomoses, even 
describing how to drain such an anastomosis to achieve what 
they descnbe as a ‘controlled fistula’ 

The sections that relate to reoperation for disasters after 
oesophageal, gastric and biliary surgery are so good that they 
make the book obligatory reading for all who practice ‘big 
surgery’ in that field. The other sections are less rewarding; the 
chapters ‘on the pancreas are more like primary operation 
manuals than practical guides to reoperation and the chapter 
on the small and large bowel reads like an afterthought to make 
the book comprehensive. 

To bring the second edition up to date a section has been 
added on alimentation. However, much of the practical 
Management sections on reoperation do not stress sufficiently 
the importance of alimentation, Dana nteral nutri- 
tion, on the management of disasters and the timing of 
reoperation. 

It is perhaps the Canadian influence that ensures frequent 
reference to the French literature, but it is not clear why it is 
thought necessary to establish this cosmopolitan quoting by 


4 


saying 'so-and-so (29) reporting from France' or 'the compli- 
cation rate in France was ..'. Perhaps it is ‘country 
dropping instead of ‘name dropping’. 

I thought it an excellent, readable book and good value for 
any general surgeon’s bookshelf, if only as a talisman against 
all these fearsome complications! 

J. ALEXANDER-WILLIAMS 


Advances in Surgery, Volume 13 
G. L. Jordan Jun. 235 x 157 mm. Pp. 329 - xw. Hlustrated 
1979. London: Year Book. £26 00. 


Tus, the thirteenth volume of Advances in Surgery, lives up to 
the quality and practical value of its predecessors As with 
previous volumes, up-to-date review articles have been written 
on ten topics of current surgical interest The first two of these 
chapters pertain to the field of cancer. The book ıs given an 
excellent introduction in a chapter, written by Professor 
Goligher, on sphincter-saving operations for carcinoma of the 
rectum. This chapter, full of useful practical hints and com- 
prehensively covenng the field, 1s followed by a second equally 
good and practically useful descnption of the treatment of 
metastatic disease which covers the field succinctly and ad- 
mirably, quoting 154 references, some as recent as 1979. Many 
advances have been made in the field of chemotherapy in recent 
years and this chapter should in consequence 
siderable value to general surgeons 

In a chapter on current burn therapy, contemporary tech- 
niques of grafting extensive burns are discussed, the emphasis 
being placed on early excision of eschar and grafting with 
autografts and homografts A chapter on the prophylaxis of 
deep venous thrombosis provides a critical analysis of the many 
techniques developed over the past decade and indicates that 
no ideal prophylactic agent at present exists. 

Wolff, ın reviewing colonoscopy, outlines the evidence for a 
polyp-cancer sequence 1n neoplastic polyps and emphasizes 
the importance of the endoscope in the detection and treatment 
of early colonic cancer, In the final chapter, Ellis and Leonardi 
discuss oesophageal hiatus hernia, recommending a very 
conservative approach to surgical treatment. Restoration of 
the normal dnatomy should be the goal of all surigcal therapy 
and the inclusion of an anti-reflux procedure 1s, ın their 
opinion, only indicated where hypotension of the lower 
oesophageal sphincter exists. 

This book makes interesting reading to the general surgeon, 
coun much which is up-to-date and of sound clinical 

ue, 


of con- 


T. V TAYLOR 
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Progress in Tumor Research: Current Cancer 
Immunology Volume 25 


Volume Editor V. Richards. 247x 172mm Pp. 295-4 x. 
Illustrated. 1980. Basle: Karger. $57.00. 


THIS book can be recommended as an up-to-date summary of 
the current situation in cancer immunology, with a welcome 
bias towards clinical studies. It provides a historical overview 
of basic immunology relevant to cancer (ap tion of this 
section requires a fair knowledge of current immunology and 
biology) and a broad assessment of the present situation of the 

diagnostic and therapeutic possibilities of this subj 
It may not encourage newcomers into the field, for in terms 
of enthusiasm and optimism, its message 1s realistically muted. 
L. E. HUGHES 


Cancer and the Immune 
G. Currie. Second edition. 234 x 155 mm. Pp. 129. Illustrated. 
1980. Maidenhead. Arnold. £9.75. 


To the average general surgeon any book on immunology 
might be treated with suspicion as the subject has won itself an 
unjustified dry and dusty reputation. This beautiful little book 
by Graham should do much to restore the reputation of 
this subject to its rightful position. The book is written in clear, 
effortless and unpretentious English, making it a real leasure 
to read. Graham Currie is a scientific philosopher and a great 
wit. The wisdom and humour peppers the tightly ed text, 
gets the reader to keep turning the sapproach 
y critical and analytical, destroyin g many a 
ete tiat 1 had earned 15 2 mind anif fall 
corroborated. Even the orthodoxy of Burnet's theory of 
immuno-surveillance is completely shattered when subjected to 
this healthy analysis. Many alternative conceptual frameworks 
are offered to explain the mass of phenomenology which Currie 
still believes 1s the current status of cancer and the immune 
response. In fact it becomes ce pete Fa adr that there 
are five mutually exclusive hypotheses which could all equally 
well explain the experimental data of the so-called immune 
response to cancer, thus paraphrasing Koestler, he states ‘Any 
further attacks on the immunological s ypo 
elaborated by Burnet, would certainly attract the attentions of 
the Society for the prevention of cruelty to dead horses.’ 


Currie also has the gift of portraying cellular events in the 
racey style of a edes er writer. I porn o enjoyed 
the analogy of T-lymphocytes acting as the Central In pelea 

of the Unite States of America, recruiting local r 


cells as their hit-men. - 

Having explained in the first sıx sid dinh just how ignorant 
we are as to which host-cellular mec if any, are of 
importance to the patient in resistance to cancer, in the 
subsequent chapters the author then expands upon the poss- 
ibility of immunotherapy. He "er that an empirical clinical 
evaluation of new treatment such as immunotherapy may have 
to be undertaken years ahead of our theoretical sur e 
of this therapy, but clinicians should do so at their peril an 
must recognize the importance of p controls in any such 
experimentation. In theory anyway, I formed the opinion that 
so-called immunotherapy could be counter-productive. 

In conclusion, therefore, I have no hesitation in strongly 
recommending this excellent little book to anyone with an 
interest in cancer or immunology, except for those who are 
frightened of having their precious preconceptions ; 
My only criticism is that the type is so small and tightly ed 
that I found the book difficult to read on a bumpy train. 

M. BAUM 


Failures and Hopes in Cancer Chemotherapy 
Royal Soc Society of Medicine. 209 x 147 mm. Pp. 138. Illustrated. 
London: Medico-Pharmaceutical Forum. £3-00. 


Tus small book is the proceedings of an international sym- 
den held in May 1978, entitled ‘Successes, failures and 

es in cancer chemotherap py’. There are papers on a variety 
of a subjects which are, for the most part, very good short review 


ample references. These include: Cancer in 
children; The of drug resistance in cancer chemo- 
eee: Immunological mechanisms in ‘tumour therapy; 
Hypoxic cell sensitisers in radiotherapy; The role of anti- 
oestrogen in cancer control and several others on more esoteric 
subjects such as macromolecular chemotherapy and lipo- -> 
somes. Although the march of time has overtaken -this’ 
ublication to a certain extent, it ts very good value for 
. It is certainly a worthwhile book for those who are involved 
in chemotherapy , ag it will provide them with a reasonably up- 
to-date knowledge of which drugs are effective in various 
malignancies, inch tumours respond and can be cured, and 
what the future may hold 1n the way of further research. For 
those involved deeply in cancer chemotherapy and its expand- 
ing fringe, time may have overtaken the publication by now, 
but because of its review nature, it will still be very useful for 
most in this category. I certainly found it interesting to read, 
and at this , could recommend it to most physicians or 
surgeons who are involved in cancer treatment. For those 
interested, the book can be obtained direct from Medical 
Pharmaceutical Forum, 1 Wimpole Street, London W1N 8AE. 
P. R. BELL 


Recent Advances in Surgery, 10 
S. Taylor. 244 x 162 mm. Pp. 440 + ix. Istae 1980. 
Edinburgh: Churchill Livingstone. £9-50. : , 


SURGEONS owe a great debt to Selwyn Taylor for ihis roduc- 
tion of these most valuable volumes. A standard has been set 
that will be difficult to follow. The latest volume is no exception 
and covers a wide variety of topics, each of which will be 
valuable to the general surgeon, quite a from those with a 
special interest. The task of editing such a variety of subjects 
from many authors must be immense but it has been achieved 
most acceptably. However, sufficient of the authors' own styles 
oe through to make the reading of the book more 


The "The articles throughout have a valuable bibliography and 
the index 18 clear. This volume should be read by all surgeons, 
whether studying for examinations or established i in practice. 

A. GUNN 


Recent Advances in Gastroenterology, 4 
I. A. D. Bouchier. 242 x 160 mm. Pp. 347 + vui. Illustrated. 
1980. Edinburgh: Churchill Livingstone. £16-00. 


Tus edition of Recent Advances in Gastroenterology is a 
departure from the conventional format. Professor Bouchier 
has picked a team of recognized authorities, each of whom 
provides a comprehensive review of literature dealing with 
parts of the digestive system, the review being drawn 

m literature appearing over the past 4—5 years. The authors 
are to be congratulated on their clear presentation. and 
distillation of an enormous volume of literature. Each chapter 
is a valuable te and useful reference source. The ten 
chapters are devoted to the oesophagus, stomach and 
duodenum, colon, inflammatory bowel disease, liver, hepatitis 
(viruses and antigens), d gallbladder and biliary tract, 
ea parca aiey paediatric gastroenterology. 

ul editing has avoi diss any iae overlap. 

This ambitious review succeeds in presenting a readable 
account of recent advances in our understanding of the 
structure and function of the A iens system and also offers a 
via assessment of key problems in clinical management of 

Sease. 

I trust that the next edition of Recent Advances in 
Gastroenterology will return to the conventional format in 
which problem areas are assessed ın depth. 
Neverthe there are good grounds for utilizing this form of 
review every 5 years or so as an appreciation of the trends in 
gastroenterology. T The book will provide useful reading for 

th medical and surgical gastroenterdlogists in training, and 
18 also to be recommended to consultants in aver OE 
who require an up-to-date review of the entire field. 


volume ts to be recommended. 
7 > DAVID CARTER 
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Swann-Morton range of surgical blades, together with five additional 
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available either in stainless or carbon steel. 
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Cancer of the Head and Neck — 


The annual mortality in England and Wales is over 2500! 








"The major advances in chemotherapy over the past vear 
have centred around the further definition of the value 
of cisplatin in head and neck squamous cancer. . . .”* 

Neoplatin* (cisplatin) has achieved significant tumour regression 
in head and neck tumours, both as a single agent and 
in combination with other drugs.’ 


Further information about Neoplatin (cisplatin) in cancer is available from 


Mead jin Division of Bristol-Myers Co. Ltd., 
Station Road, Langley, Slough, Berks. SL3 6EB. Tel: (0753) 44266. 





1. Office of Population Censuses and Surveys. Mortality statistics: 
England and Wales 1976. London: HMSO), 1978. (Series DHI No 4). 
i. Taylor SOG,IV. Head and neck cancer. In: Pineda HM, ed. Cancer 
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Transplant surgery: current status* 


R. Y. CALNEt 


. IN this short review I will attempt to summarize the 
current state of organ grafting, beginning with remarks 
on the background and a brief discussion of immuno- 
suppression with a synopsis of a pilot study of a new 
drug, Cyclosporin A, in clinical organ grafting. I will 
then consider separately grafts of the organs that have 
been transplanted successfully in man, namely the 
kidney, heart, liver and pancreas. 

In September 1979 the Peter Bent Brigham Hospital 
in Boston celebrated the 25th anniversary of the first 
successful kidney graft in man. During 
technique of experimental kidney grafting had been 
developed and Dempster (1) and Simonsen (2) had 
shown that kidneys grafted between individuals of the 
same e who were not twins (allografts) were 
invariably destroyed or rejected. Kidneys removed and 
replaced in the same animal (autografts) functioned 
normally for indefinite periods provided the surgery was 

rformed expeditiously without error. Skin grafted 
beween human identical twins 1s accepted as 1f it were 
an autograft. From this background Murray (3) decided 
to begin a programme of kidney grafting between 
identical twins at the Peter Bent Brigham Hospital. The 
donors were healthy identical twins of uraemic siblings. 
The results were excellent, the only non-surgical compli- 
cation being the occasional development of the patient's 
own disease in the grafted kidney. 

Attempts at kidney grafting between individuals who 
were not identical twins usually failed with the immuno- 
suppression used at that time. The recipients were given 
total body X-irradiation which was toxic and seldom 
efficacious. Isolated successes were reported in grafts 
between non-identical twins using X-irradiation (4, 5). 
In 1959 Schwartz and Dameshek (6) found that rabbits 
challenged with foreign protein antigen failed to pro- 
duce antibodies 1f the antileukaemic drug 6-mercapto- 
purine was administered for 2 weeks following the 

rotein injection. Moreover, the impairment of anti- 
body synthesis was prolonged for some weeks after- 
wards and was specific for the protein in question. The 
animals reacted normally to injections of other antigens, 
but not to the original protein. This 6-mercaptopurine- 
induced specific immunosuppression unfortunately 1s 
not applicable to the complex antigens of an organ 
t, although survival of experimentally allografted 
idneys was prolonged by 6-mercaptopurine (7, 8) and 
slightly better results were obtained with a related drug, 
azathioprine (9, 10). Corticosteroids were shown to 


e 1950s the: 


delay the rejection of both canine (8) and human renal 
autografts (11). 

The use of azathioprine combined with cortico- 
steroids enabled clinical organ grafting to emerge as a 
serious therapeutic endeavour. It became possible to 
obtain excellent results in some patients receiving 
kidney grafts from unrelated donors, but many grafts 
still failed. The frustrating lack of predictability led to a 
proliferation of research in immunology 

In the 1940s Gibson (12) and Medawar (13) had 
shown that rabbits having rejected skin grafts became 
immune to further grafts from the same donor which 
were destroyed rapidly. Later studies by Medawar and 
his colleagues (14) revealed that during embryonic, and 
in some species early neonatal life, the immune system is 
unable to react against grafted cells. Instead, the 
individual becomes specifically tolerant to further grafts 
from the same donor. It wasclear that, as with red blood 
cells, so in other tissues there were chemical variations 
between individuals of the same species that could be 
recognized by the immune system and, acting as anti- 
gens, lead to a powerful biological response. Analysis of 
the factors involved has been pursued with great vigour 
and substantial success in many laboratories but the 
practical value of this work for clinicians and their 
patients has been disappointing. 


Tissue typi 
The main transplantation antigens are clustered on one 
chromosome as a major histocompatibility complex 
(MHC). In man this complex 1s on the sixth chromo- 
some, certain products of which—the human leucocyte 
antigens (the HLA)}—can be detected by serological 
methods analogous to those used in red blood cell 
grouping. Tissue typing on the basis of these HLA A 
and B antigens permits the choice of better donors than 
unselected individuals. Within a family, this-method of 
selection 1s of great importance, especially in grafts 
between siblings. There 1s a one in four chance of a pair 
of siblings having identical HLA antigens. Grafting 
between matched siblings gives results that are nearly as 
good as for grafting between identical twins; some 80 
r cent of grafts will still be functioning after 5 years, 
ut unlike identical twins, these patients do require 


* Surgikos Lecture 1980 
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` immunosuppression. With unrelated donors conven- 
tional tissue typing has less relevance to graft outcome, 
indicating that current techniques do not cover all 
important transplantation antigens. Recently, new tech- 
niques have been developed to define another sublocus 
to the MHC, called the D locus. Tissue typing for the D- 
related or DR antigens, may be of more predictable 
value in kidney grafting from unrelated donors than 
conventional AB antigen typing (15). Since the number 
of antigens at the D locus is less than at the A and B loci, 
the chances of obtaining a good DR' match from a 
random population of donors are higher. i 


Blood transfusion , 
Following blood transfusion, pregnancy or rejection of 
a kidney, antibodies that react against transplantation 
mE dar often develop. Patients with high titres of these 
ibodies tend to reject grafts, and if there is a direct 
positive cross-match, in which the patient's serum 
destroys donor white cells, then rapid and in some cases 
instant rejection of the graft i is likely. 

There has been much debate devoted to the observ- 
ation of Opelz (16) that patients given blood transfu- 
sions who do not develop antibodies have an excellent 
prognosis following grafting. Probably two factors are 
responsible: the selection of weak responders who react 
poorly to transplantation antigens and specific in- 
hibition of the immune response. 

There is no consensus as to the optimal timing and 
amount of blood transfusion, but most centres de- 
liberately give blood to patients on dialysis awaiting 
grafting, accepting that some patients will develop 
antibodies as a result. 

It has been disappointing that despite much effort 
devoted to daal transplantation the incidence of 
rejection of grafts has not changed in the past decade. 
Patient survival has improved because the kidney 1s 
sacrificed in the face of severe rejection instead of giving 
dangerous increased dosages of immunosuppression, 
and the patient is maintained on dialysis. 


Immunosuppression 
Since 1961 the sheet anchor of clinical immunosuppres- 
sion has been a combination of azathioprine and 
corticosteroids. Many other agents have been added but 
none has been demonstrated to increase the safety and 
efficacy, that is the ‘therapeutic index’, of the two 
original drugs. A possible exception has been some 
batches of antilymphocyte and antithymocyte globulin 
preparations. These are derived from sera of animals 
injected with human lymphocytes or thymocytes. 
Unfortunately, the responses of the animals to the 
injections vary and it has been difficult to obtain 
preparations with standard biological effects. Patients 
may develop hypersensitivity to the injected animal 
protein. The side effects of azathioprine include depres- 
sion of the bone-marrow with pancytopenia. Cortico- 
steroids can alter a patient’s appearance and the 
Cushingoid facies can be extremely distressing to child- 
ren and young women. Corticosteroids may 
crippling avascular necrosis of bones and the develo 
ment of diabetes. Immunosuppressive drugs impair the 
patient’s defences against infection and increase the 
susceptibility to tumours, malignancy of the lymphoid 
system being a common (17). 

After transplantation most centres attempt to reduce 


lead to | 


corticosteroids to a minimum and.give azathioprine at 
the maximum tolerated dose. Recipients of grafts from 
familial donors may eventually require little or no 
corticosteroids but maintenance azao prne is usually 


necessary. 
In a search for better immunosuppression hündreds 
of agents have been investigated in the laboratory. Until 


recently none has been shown tó be more effective than 
azathioprine and corticosteroids. X-irradiation has 
been administered in many different ways. Recently, 
high dosage partially selective total lymphoid irradi- 
ation, similar to that used in the treatment of Hodgki 
disease, has been reported to be relatively non-toxic and 
yet permit long acceptance of experimental bone-' 
marrow, skin and organ grafts (18). Pilot clinical studiés 
of this technique are 1n progress in Minnesota. 


Cyclosporin A 
From the Sandoz Laboratories, Borel (19) described 
immunosuppressive properties of a fungal peptide, 
Cyclosporin A (CyA) which had been studied because of 
its antifungal activity. CyA is a cyclic peptide of 11 
amino acids. It is soluble in oil and alcoho! but insoluble 
in aqueous media. CyA depressed both in vivo and in- 
vitro immune reactions and skin grafts in mice had 
dae survival. The rejection of heterotopic heart 
in rats was delayed by CyA (20). This 
Mies led to studies of CyA in different species 
with a variety of organic transplants. In all experiments 


' there was powerful immunosuppression with few side 


effects. CyA was iid effective than azathioprine in 
prolonging renal and pancreatic grafts in dogs (21-23); 
orthotopic cardiac allografts in pigs (22, 24) and renal 
allografts in rabbits (25, 26) 

In the rabbit and rat M courses of CyA would 
often result in indefinite survival of grafted organs. In 
dogs and pigs rejection of grafts sometimes occurred 
even whilst CyA treatment continued. 

Following these experiments a pilot study was begun 
using CyA in clinical organ g initially as the sole 
immunosuppressive agent (27, 28). 

Fifty patients treated with Cyclosporin A received 56 
cadaveric organ allografts, 45 kidneys, 6 pancreases and 
5 livers. Eleven patients were over 50 (range 2—68 years). 
Thirty-two kidneys are currently supporting life, 7 after 
more than 1 year; 23 of the patients are fully re- 
habilitated. Four creases and 4 livers are also 
functioning. The diabetic patients are not i 
additional insulin. Twenty-four of the renal graft 
recipients and the 4 liver recipients are not receiving 
corticosteroids. Nineteen of these 27 cases have not 
received corticosteroids at any stage and in this group 
severe infectious complications were not common, 
although a oduodenal lymphoma developed 1n one 
patient. This was excised 12 months ago and the patient 
1s currently in good health. There have been 11 deaths, 2 
from acute congestive cardiac failure. Six patients were 
given Cytimun (a cyclophosphamide derivative) and 
steroids ın addition to Cyclosporin A, 5 of these died of 
infections and 1 also had a lymphoma. Twenty-five 
patients received additional evel uad in of whom 5 
died, 4 from septicaemia, 1 also had a lymphoma and 1 
had acute hyperparathyroidism; the fifth death followed 
haemorrhage from a renal.biopsy. In 4 cases rejection 
was not controlled by the corticosteroid supplements 
and these patients are now immunosuppressed with 
azathioprine and corticosteroids, the Cyclosporin A 
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having been pe ea Previously reported nephro- 
toxicity can. be reduced by perioperative hydration and 
forced diuresis. Cyclosporin A can be effective on 
its own and is an extremely potent immunosuppressive 
drug. Additional immunosuppressive agents may lead 
to severe complications but because rejection can occur 
during CyA treatment additional corticosteroids may 
be required. 


The fature of CyA - 
We have little information on the pharmacokinetics o 
CyA in man. A satisfactory radioimmunoassay of CyA 
. 1s not yet available and fluctuations in absorption and 
serum concentrations may be related to nephrotoxicity 
and immunosuppressive potency. Most CyÀ is excreted 
ih the bile and, since it 1s fat-soluble, abnormalities of 
liver function almost certainly interfere with absorption 
and excretion of the drug. An optimal dose has not been 
established. From our limited experience we feel that a 
starting dose of 17 mg kg !d t is probably suitable for 
most patients with kidney allografts and we reduce the 
dose slowly and steadily. . 

: The mode of action of CyA is not understood but is at 
least partially selective, acting at an early stage in T cell 
differentiation and possibly on a subpopulation of these 


(29, 30). The mechanism of the nephrotoxicity of CyA is' 


also not known. In the early stages the damage appears 
to be reversible and is not associated with morpho- 
logical changes. We have not yet excluded the possibility 
that CyA could produce structural damage to the 
kidney after a long period of time. 

The good ts obtained in patients who were 
deliberately hydrated and given perioperative mannitol 
have now been utilized as standard policy and we 
- withhold treatment with CyA until it is clear that there is 
an adequate diuresis after 6 h. If the patient has not had 
a diuresis at 6 h, azathioprine and steroids are given 
instead of CyA. This has occurred in 3 cases. If the 
. patient's own kidneys are present a DTPA (diethylene, 

' triamine, pentathetic acid) scan is performed to ensure 
that urine is being produced by the transplanted kidney. 

Our experience in man suggests that CyA is the most 
powerful immunosuppressive agent so far used in the 
management of recipients of organ grafts; it can be 
steroid-sparing and is relatively non-toxic to the bone- 
marrow. Patients do not have difficulty taking the drug, 
which is almost tasteless when diluted with fruit juice. 
, Most patients are pleased to avoid steroidal side effects. 
We have always been reluctant to transplant children 
because of the side effects of corticosteroids. One of our 
patients in this CyA series is a 2-year-old infant with 
good graft function who is not now receiving cor- 
ticosteroids. The patients with orthotopic liver grafts 
have done well after receiving CyA. The one cardiovas- 
cular death out of the 5 patients was thought to be 
unconnected with the CyA. . 

Safe and effective immunosuppression remains an 
elusive objective. A truly predictable donor-specific 
immunosuppressive En would be an impor- 
tant achievement but, despite much effort expended 
towards this end, results applicable to man have been 


disappointing. It is likely that for the foreseeable future: 


non-specific logical immunosuppression 
using selective agents will be required in clinical prac- 
tice. The current results obtained with azathioprine, 
corticosteroids and other adjuncts such as antilym- 
phocyte globulin preparations can be satisfactory, but 


— 
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the failure rate of functioning cadaver kidneys at ] year 
is around 50 pe cent, so better immunosuppression is 
required. CyA is a move in this direction. A clinical 
evaluation of this drug has proved to be difficult. In the 
course of our study we have recognized errors in 
management of the drug and modified our protocol in 
order to try to avoid repeating these mistakes. Further 
we ne ps with an agent that has such a powerful action 

ill be required before an optimum protocol can be 
recommended. 


Kidney tation 

Since clinical kidney transplantation has been the main 
organ graft in man much of the experience previously 
mentioned derives from this procedure. Western coun- 
tries with well-developed medical care have attempted 
to provide comprehensive management by dialysis 
combined with transplantation for most patients with 
terminal renal failure. A serious impediment to this 
objective has been a shortage of suitable kidneys for 
transplantation, rising costs of maintenance dialysis and 
accumulation of patients with cytotoxic antibodies on 
dialysis for whom it 1s difficult to obtain a kidney from 
any source due to the prior sensitization. If selection 
plays an important part in the good results obtained in 
patients following blood transfusion then an i vitro 
selective test of poor responders would be of great value 
and would avoid sensitizing some patients, which is the 
inevitable result of blood transfusion. Public attitudes 
towards organ donation are, in most countries, sym- 
pathetic but it is easy for opon to turn against a 
procedure if there is any evidence of abuse of ethical 
standards in the criteria used to assess death, and of the 
procedure adopted during organ removal. It has on a 
number of occasions been pointed out that, though 
many kidney transplants fail, the overall results of 
treating patients with terminal renal failure by means of 
dialysis and transplantation are far better than can be 
achieved for many common cancers (Table J). 


Table I: KIDNEY TRANSPLANTS—PERCENTAGE OF 
GRAFTS FUNCTIONING 


1 yr 5 yr 
Sibling : 75 60 
Parent 70 50 
Cadaver 50 30 


Heart transplantation 
For the heart and the liver there 1s no long term artificial 
substitution of organ function that can be relied upon to 
keep the patients in good health whilst awaiting a 
transplant, to maintain them whilst a transplant 
achieves full function and to sustain life during periods 
of rejection when transplant function temporarily fails. 
The important safety factor of dialysis for patients with 
renal disease is not available, therefore heart and liver 
transplants have to function well from the time of 
grafting. — — — 
The technique of orthotopic cardiac transplantation 
was developed by Lower and Shumway (31) in animal 
experiments. Subsequently, numerous centres have 
adopted their method for clinical practice and at 
Stanford the largest clinical series in the world is now 
more than 200 in number. Meticulous attention to detail 
and care of the patients are probably the main reasons 
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Table H: HEART TRANSPLANTS—EXPECTED 
SURVIVAL RATES 


on 


l year (40 yr) 65% 
] year (<40 yr) 66% 
5 years 50% 
l-year survival for whole series 50% 


Shumway and Stinson, 1979 (32). 


(32 the excellent results obtained at Stanford (Table II) 
32). 

The two chief categories of patient suitable for heart 
'transplantation are Lose with ischaemic heart disease 
with severe myocardial involvement which cannot be 
improved by orthodox surgery and cardiomyopathy 
which has ceased to respond to conservative measures. 
Itisclear that patients do worse with increasing age and 
the best results have been in the 20—30 age group. Large 
doses of azathioprine and steroids are frequently neces- 
sary and potent antithymocyte globulin injections are 
often given in the early stages. Any infection is treated 
aggressively with antibiotics and surgery. A high inci- 


. dence of lymphomas has been reported, particularly in 


patients receiving hearts because of cardiomyopathy 
(33). Why these cases should be more susceptible than 
the infarction patients 1s not clear. Two lymphomas 
have occurred at the sites of ALG injections. 
Other complications are similar to those found in 
renal transplant patients, avascular necrosis of bones 
- being particularly worrying. The persistent efforts at 
Stanford have now been appreciated and emulated by 
other centres and it is likely that cardiac transplantation 
wil become an accepted method of treatment for 
ries who otherwise can be offered nothing. Re- 
bilitation after heart transplantation has been excel- 
lent, the longest case surviving more than 13 years. 


Liver transplantation 

Experimental liver grafting was developed inde- 
pendently by Moore (34) and Starzl (35) ın the 1960s. 
Both devised techniques of shunting blood from the 
inferior vena cava and portal vein to the superior cava 
so as to permit removal of the donor's own liver and 
grafting of the donor liver in the normal orthotopic 
position. In the dog, rejection of the liver follows a 
pattern similar to that of the kidney and immunosup- 


` pressive regimens effective in renal transplantation are 


also efficacious with the liver. Starzl started clinical liver 
transplantation in 1963 and since that time more than 
200 liver transplants have been performed in Denver 
with a steady improvement of results. The longest 
survival is now more than 10 years and the l-year 
survival is P di seuil 50 per cent. Patients who 
survive the first year have improved chances of long 
term success (36). 

~ Initially, Starzl used shunting procedures in man 
similar to those developed in the dog. It was later found 
that these were unnecessary in most cases and led to 
complications particularly of thrombosis and pul- 
monary emboli. 


There has been considerable attraction to the idea of - 


transplanting an accessory liver for non-malignant liver 
disease, leaving the patient's own liver. in place. 
However, in practice, the techniques have been un- 
reliable. There has been a tendency for the vascular 
anastomoses to kink and for the bulk of the liver to 


Table II: OVERALL SURVIVAL FIGURES FOR 
LIVER TRANSPLANTATION IN 92 PATIENTS (MAY 
1968 TO 31 JANUARY 1980) 


Length of No. of No. alive 
survival patients at present 
Over € mth 28 9 
lyr 18 8 
Z yr : 11 8 
3 yr 7 6 
4 yr 3 ] 
5 yr 2 -— 
By courtesy of The Lancet. 


splint the diaphragm and lead to respiratory compli- 
cations. One long term survivor of Fortner was alive and 
well after 4 years (37). 

There are only two categories of disease which are 
suitable for liver transplantation. The first is primary 
cancer of, the liver, which in western countries is 
sometimes slow-growing and may metastasize late. If a 

rimary hepatoma involves both lobes of the liver and 

as not yet metastasized, then liver transplantation may 
be indicated. The other category is parenchymatous 
liver disease where the patient's illness is sufficiently 
severe for him to be unable to pursue a reasonable 
existence: for example he may be crippled by porto- 
systemic encephalopathy or have had repeated admis- 
sions to hospital for variceal bleeding. In general, the 
first day it 15 apparent that the patient is in the terminal 
phase is the time to think of liver transplantation, not 
the day that the patient is likely to expire. 

Metastatic growth in the liver is not a suitable 
indication for liver transplantation. Whenever patients 
have been grafted for secondary tumour, recurrence of 
growth has occurred shortly afterwards. Patients with 
alcoholic cirrhosis are often unsuitable for transplan- 
tation because they are unreliable and may return to 
consuming ieoor. 

The Cambridge/King’s College Hospital series of 93 
patents began in 1968. All have been orthotopic 
operations. Complications of biliary drainage have 
become less common following the introduction of 
gallbladder as a conduit between donor and recipient 
common bile ducts. Irrigation of the donor biliary tree 
prior to preservation removes bile, which can cause 
serious damage in the cold ischaemic state to the lining 
of tne gallbladder and large bile ducts (38). In the , 
recipient operation the inferior vena cava below the liver 
is temporanly clamped. If the cardiovascular state 
deteriorates, partial cardiopulmonary bypass 1s used to 
provide control of the circulation during the grafung 
procedure (39). Many of our patients have been oper- 
ated on too late in the courses of their diseases because 
of late referral or deterioration whilst waiting for a liver. 
We feel ıt is most important that the patients should 
have a period in hospital prior to their transplant, so 
they can meet the doctors and nurses who will be 
looking after them in the postoperative period and can 
thereby pan confidence in the institution and its 
personnel. 

Eighteen patients have lived more than a year and 2 
have survived 5 years. Thirteen patients are currently 
alive (Table III). Rehabilitation of long term survivors 
has been excellent, although tumour recurrence in over 
60 per cent of cases grafted for primary hepatoma has 
been a disappointing complication in patients who have 
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survived the surgical procedure. The two longest sur- 
vivors who have died after more than 5 years‘ suffered 
originally from primary hepatoma. In one death was the 
result of biliary obstruction and in the other was due to 
recurrent cirrhosis and cholangitis. In neither case was 
there evidence of carcinoma at post-mortem exami- 
nation. A further patient remains well 4 years after 
transplantation for hepatoma with no signs of tumour 


recurrence. This patient had been Australia-antigen - 


positive prior to surgery and during the operation and in 
the early postoperative period had been given specific 
anti-HbS globulin. He converted to an Australia- 
antigen negative state and has remained negative (40). 
Five of the liver patients have been treated with 
Cyclosporin Á and 4 survive. One died of acute cardiac 
failure 3 weeks after transplantation. 

Earlier operation will require greater confidence in 
the safety of the procedure and in the chances of good 
long term results. The severe disturbances of cardiovas- 
cular physiology during the operation are the con- 
sequence of clamping of the inferior vena cava and 

ted influxes into the circulation of potassium and 
acidic ions from ischaemic tissue (41). Skilled anaes- 
thesia is essential so that these changes can be reversed 
before severe disturbances have occurred. Rejection of 
the liver has been less aggressive than in other organs 
both in our experience and in the cases reported from 
Denver. Less than 10 per cent of patients have died from 
rejection. Sometimes the rejection is a slow chronic 
rocess which primarily involves the small intrahepatic 
iiary ducts. The histological appearances are 
similar to those of primary biliary cirrhosis but these 
changes have been observed in patients who have not 
suffered from primary biliary cirrhosis and they are not 
associated with a rise in mitochondrial antibodies. 


Pancreas 
The treatment of diabetic patients with renal failure has 
been unsatisfactory. They respond poorly to dialysis 
and often develop infection and may thrombose the 
shunt used for cardiovascular access. After renal trans- 
plantation the corticosteroids used to control rejection 
can aggravate the diabetes. Some centres are not 
repared to treat these patients at all, but good results 
have been reported from Minnesota where most of the 
donors have been close blood relatives (42). The most 
serious complications of insulin-dependent diabetes are 
manifestations of micro-angiopathy in the retina and 
kidney. The case for pancreatic allografting will rest on 
whether grafts can prevent progression of this micro- 
angiopathy. There has been much interest in the possi- 
bility of grafting islets, injecting them into the portal 
venous system. Where there is no immunological barrier 
autografts and isografts from inbred strains of sep- 
arated islets can. control diabetes but allografted islets 
are very quickly rejected, possibly being dealt with by 
macrophages before an ordinary immune response can 
be mounted (43). Attempts at islet allografts in man 
have all, with one recent exception (44), ended in early 
failure. . ° 
Vascularized pancreatic allografts have also been 
disappointing in clinical practice. Serious complications 
have often followed leakage of activated exocrine juice. 
However, recent developments have led us to embark on 
a clinical programme of segmental pancreatic allograft- 
. ing. The description of a technique to abolish graft 
exocrine secretion (45) with neoprene injection into the 
i T L 
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duct has been crucial. This, both experimentally and 
clinically, has a low morbidity. Our experience with 
Cyclosporin A as an immunosuppressant is a second 
ancreatic trans- 
plantation. Patients may not need additional prolonged 
steroid dosage and some can avoid corticosteroids 
altogether. We have transplanted 6 patients using the 
technique of Dubernard (45) but infusing latex instead 
of neoprene because the former has no potentially toxic 
additives. Four of the creases are currently func- 
tioning, the first 2 at 13 and 12 months, one with a 


‘kidney and the other with a liver from the same donors 


as the Wedge One of the patients transplanted 
with a kidney and pancreas had an abrupt failure 
of the pancreatic graft on the second postoperative 
day from a thrombosis of the splenic artery and 
vein. Consideration of the blood flow in the large 
coeliac artery and portal vein feeding and draining 
the segmental pancreatic graft led to a series of 
experiments on pancreatic blood flow in the dog and 
these studies were continued in man (46). As had been 
ings by Collin (47) the r pha Prony takes 
only a small percentage of the flow for which these 
vessels were designed and is unlike renal, hepatic and 
cardiac allografts which have normal blood flow 
through the feeding and draining vessels. The blood 
supply to a segmental pancreatic graft is similar to that 
of a leg with a poor ‘run-off following a large femoro- 
opliteal bypass—a situation in which thrombosis is 
likely. From the literature it is difficult to determine the 
true incidence of early primary vascular blockage 
because of other complicating factors such as exocrine 
leakage and rejection. Probably between 10 and 15 per 
cent of grafts fail from vascular thrombosis. Collin (47) 
described a distal splenic arterial anastomosis in the dog 
which should help the arterial but would not affect the 
venous flow to the pancreas. We have used a distal 
splenic arteriovenous anastomosis to increase the total 
blood flow in both the coeliac artery and the portal vein. 
It was found that the blood flow in the coeliac artery fell 
sequentially when the main branches of the artery were 
ligated in the get of the pancreas allograft in the 
dog and when the pancreas was grafted into the iliac 
fossa the flow was still approximately 10 per cent of the 
original coeliac flow. A shunt of approximately 
1x2mm allowed the total flow through the coeliac 
artery to be restored to near normal values. Similar 
measurements were made in man, but the flow through 
the pancreas a to increase as the main branches 
of the coeliac artery were ligated. There may have been 
either a true increase of blood flow through the pancreas 
or arteriovenous shunting. The flow was relatively much 
better in the pancreas grafts of the 2 patients studied 
than in the dogs. Arteriovenous shunts were constructed 
in these two grafts and when they were opened the flow 
increased to near normal for the coeliac arteries and the 
patency of the shunts could be monitored postopera- 
tively by auscultation of the bruits. In both the canine 
and human experiments opening of the arteriovenous 
shunts did not increase the pressure in the splenic veins 
after grafting. 
After injection of latex, progressive fibrosis of the 
creatic exocrine tissue could well result in further 
impairment of blood flow through the pancreas and 
might lead to thrombosis of the main vessels. The long 
term effects of the arteriovenous fistulas are not known 
but they are approximately the same size as the Cimino 


shunt used for renal failure patients. If they caused 
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cardiac strain or a ‘steal’ of blood from the pancreas, 
they could be occlüded. If a high primary failure rate of 
pancreatic allografts in man can be avoided and CyA 
succeeds in preventing rejection, then it should be 
possible to determine whether the pancreas grafts will 
prevent progression of retinopathy and development of 
diabetic nephropathy in the transplanted kidney. If the 
microangiopathy can be halted then progressive 
retinopathy in a young patient without renal failure 
would be a suitable indication for pancreatic 
transplantation. 


Conclusion 

Progress in organ transplantation has occurred sporadi- 
cally and often as a result of chance findings or 
improved experience in patient and drug management. 
A safe predictable immunosuppressant, possibly com- 
bined with more relevant tissue matching procedures, 
could lead to better results in the transplantation of 
organs that have already been therapeutically valuable. 
The possibility of transplanting other organs could then 
be explored. 
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A prospective study of sexual function after major 


colorectal surgery 
J. T. WILLIAMS AND W. W. SLACK* 


SUMMARY 

Excision of the recto-sigmoid and rectum for cancer or 
inflammatory disease frequently damages the autonomic 
nerve supply. The anatomy and function of the autonomic 
nervous system in the pelvis is reviewed. 

Thirty-two patients who underwent excision of the 
rectum have been studied: 28 operations were for car- 
cinoma, 4 for ulcerative colitis. A detailed history of 
sexual function was obtained preoperatively together with 
aneurological examination of the genitalia and perineum. 
Biopsies were taken from the surgical specimens and 
examined for the presence of nerve tissue. A further sexual 
history was taken 3 months postoperatively. 

Ten sexually active men (ages 46~74) who had anterior 
resections or abdommopérineal excisions for carcinoma 
tended to show impaired sexual activity if there was 
_ excessive nerve tissue in the specimen. Two out of 3 
sexually active women (ages 53—68) who had cancer 
operations satisfactory sexual function 
postoperatively. 

Four patients (ages 28—66) all had satisfactory sexual 
function ae panproctocolectomy for ulcerative colitis. 

The advantages of avoiding damage to the pelvic 
autonomic nerves at operation are discussed. 


NEARLY all the published studies on postoperative 
sexual function after colorectal surgery have been 
retrospective. In 1951 Goligher (1) reported that two- 
thirds of male patients retained potency, but only half of 
these were capable of ejaculation. In 1952, Watson and 
Williams (2) described how the nervi erigentes are torn 
when the fascia of Waldeyer is opened up, thereby 
rendering the patient impotent. In 1958 Stahlgren and 
Ferguson (3) demonstrated in ulcerative colitis that even 
if the dissection was kept close to the rectum only 5 out 
of 60 patients were left with some sexual function. More 
recently, in 1977 Weinstein and Roberts (4) reviewed 44 

itients who had undergone major rectal surgery. 

wenty-four patients had anterior resections and 
20 had abdominoperineal excisions. After anterior 
resection 8 out of 11 men and 4 out of 
13 women obtained successful intercourse; after 
abdominoperineal excision none of 13 men and 3 out of 
7 women had successful intercourse. The average age of 
these patients was 68. These authors concluded that if 
6 cm of distal rectum was left then no patient should be 
impotent, but 1n abdominoperineal excisions in men 
none would be potent as the nervi erigentes are dis- 
rupted. However, after the latter operation women 
. should be able to enjoy sexual intercourse as most of the 
sensory fibres travel in the pudendal nerve, which is well 
protected at operation. 

Fazio (5), in a paper read to the Royal Society of 
Medicine in June 1979, reported a prospective study of 
22 male patients. After an abdominoperineal excision 
for inflammatory bowel disease 1 out of 9 patients had 
partial sexual dysfunction. After restorative operation 


for carcinoma 2 out of 6 patients had partial dysfunc- 
tion and after abdominoperineal excision for carcinoma 
3 out of 7 patients had some dysfunction. 

In orming an operation for colorectal cancer the 
aim is to remove the tissue that may contain 
malignant cells and then to leave the best possible 
anatomical arrangements to enable the patient to lead as 
normal a life as possible. Little notice tends to be taken 
of the autonomic nerves in the pelvis except when the 
rectum is excised for benign conditions and the surgeon 
keeps as close as possible to the bowel to preserve the 
autonomic nerves to the bladder, seminal vesicles, 
prostate and the corpora cavernosa. Even in these cases 
the autonomic nerves in the pelvis are not always 
apparent unless they are specifically searched for. 

e anatomy of the pelvic autonomic nerves and their 
relation to the rectum and other structures in the pelvis 
must be fully appreciated; there is some difference of 
opinion over terminology of various nerves, but accord- 
ing to Pick (6) the sympathetic outflow for the pelvic 
organs is from spinal segments T12 to L2; the para- 
sympathetic outflow is from S3 and 4 and some from S5. 
Afferent fibres from the pelvic organs enter the dorsal 
root ganglia from T11 to L2 and S2 to 4. All these nerves 
are intermingled in various plexuses in the lower pelvis. 
Immediately below the inferior mesenteric vessels lies 
the superior hypogastric plexus which consists of post- 
poe sympathetic fibres. This plexus divides at its 
ower end at the level of the first and second sacral 
vertebrae into right and left inferior hypogastric 
plexuses (Fig. 1). The nervi erigentes, arising from $3 to 
5 contain preganglionic parasympathetic fibres which 
synapse with postganglionic neurones in the pelvic 
plexuses as well as with neurones in the walls of the 
organs. 

The right and left pelvic plexuses of Frankenhauser 
(who did his dissections over 100 years ago) are the 
nerve fibres most adjacent to the rectum. These plexuses 
(or one large plexus as it really is) are formed from the 
ea and left inferior hypogastric plexuses, the right and 
left nervi erigentes and at least in the female by nerves 
from the sacral sympathetic chain. 

The upper part of the rectum is probably supplied by 
fibres directly from the inferior hypogastric plexus, 
which run along the posterolateral surface of the rectum 
before dipping into the rectal wall. The lower part of the 
rectum is supplied by ramifying branches from the lower 
part of the pelvic plexus of Frankenhauser below the 
entry of the nervi erigentes. 

In the male the bladder and lower ends of the ureters 
and seminal vesicles are supplied by fibres from the 
upper part of the pelvic plexus. The prostatic -plexus 
receives contributions from the upper and lower part of 
the pelvic plexus and sends branches to the corpora 
cavernosa (Fig. 2) In the female the uterus receives 
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Fig. 1. Diagram of hypogastric plexuses. 


branches from the upper part of the pelvic plexus; the 
nerves to the vagina are probably mainly para- 
sympathetic in origin, but some come from the uterine 
plexus. 

The effects of damage to these nerves can be ap- 
preciated if their function is considered. Stimulation of 
the parasympathetic nerves produces erection of the 
penis by active dilatation of the corpora, engorgement 
of the vagina, relaxation of the bladder sphincter and 
contraction of the bladder wall. Stimulation of the 
sympathetic nerves produces vasoconstriction, in- 
hibition of the musculature of the bladder wall and the 
rectum, contraction of the internal sphincter of the 
bladder and emission of sperms into the prostatic 
urethra. Ejaculation is a reflex action with afferent and 
efferent impulses along the pudendal nerves. 


Patients and methods 

Thirty-two patients who underwent excision of the rectum 
between November 1976 and February 1979 have been studied; 
those patients whose operation was palliative have been 
excluded from the study. 

Twenty-eight operations were for carcinoma and 4 for 
ulcerative colitis. Of the 28 patients with carcinoma, 19 were 
male, 11 having anterior resections and 8 synchronous com- 
bined excisions, and 9 were female, 7 having anterior resections 
and 2 synchronous combined excisions. 

Preoperatively a detailed history of sexual function was 
obtained. A general physical and neurological examination of 
the perineum and genitalia was carried out and an intravenous 
pyelogram and urinary flow studies were performed. Biopsies 
were taken from the surgical specimen at the level of the sacral 
ient and on each side at the level of the lateral 
igaments and were examined for the number of nerves present 
by Professor P. Silver in the Anatomy Department of the 
Middlesex Hospital Medical School; he graded each specimen 
according to the number of nerve fibres present on an arbitrary 
scale ranging from 0 to 4 where 0 indicates that no nerve fibres 
were seen and 4 indicates that multiple nerve fibres and 
ganglion cells were present. Postoperatively immediate compli- 
cations were noted and patients had a physical examination 
and a further sexual history was taken after 3 months. 


Results 

Of 19 men with carcinoma, 10 were sexually active 
before operation and 9 were not. Their mean age was 
65:4, ranging between 46 and 80. Of the 9 females, 3 
were sexually active before operation and 6 were not. 
Their mean age was 65:1, ranging between 53 and 72. 
Breaking these figures down according to the operations 
performed, 5 of the 11 males who had an anterior 
resection and 5 of the 8 males who had a synchronous 
combined excision were sexually active; 1 of 7 women 
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Fig. 2. Diagram of sympathetic and parasympathetic nerves 
in the male pelvis. 


Table I: DETAILS OF 5 SEXUALLY ACTIVE MALES 
WHO HAD ANTERIOR RESECTION 


Path. Nerve Postop. 
Age stage content sex 
55 A l Satisfactory 
66 C l Satisfactory 
63 C 4 Temporary impotence, 
now satisfactory 
66 B 4 No ejaculation 
46 B 4 No ejaculation | 


Table II: DETAILS OF FIVE SEXUALLY ACTIVE 
MALES WHO HAD SYNCHRONOUS COMBINED 
EXCISION 





Path. Nerve Postop. 

Age stage content sex 

61 C 4 Impotent 

48 B 2 Died | month postop. 
(ruptured aneurysm) 

55 A 2 Temporary impotence, 
now satisfactory 

74 B l Very poor erection 

59 A l Satisfactory erection 





who had an anterior resection and both women who had 
a synchronous combined excision were sexually active. 
All 4 ulcerative colitis patients were sexually active 
before operation. There were 3 men aged 28, 57 and 66 
and one woman aged 50. All had panproctocolectomies. 

There were therefore 17 patients available for study 
who were sexually active preoperatively. 

Table I summarizes the results in the 5 sexually active 
men who had an anterior resection. The 2 patients who 
had a low nerve content were able to engage in normal 
sexual activity 3 months after their operation. Of the 3 
patients who had a high nerve content 2 were unable to 
ejaculate and 1 was temporarily impotent but had 
recovered sexual potency by 3 months. The 46-year-old 
described his postoperative sexual activity as ‘firing 
blanks'. This must indicate that his parasympathetic 
fibres were intact but that the sympathetic fibres to the 
bladder sphincter were damaged, thereby rendering it 
incompetent. 

Table II shows the results in the 5 sexually active men 
who had synchronous combined excisi€ “Tie 61 -year- 
old patient with a high nerve fibre gÓntentin the biopsies 
was impotent. One with moder, e herve-fibre content 
died 1 month after the operatio kom a ruptured aortic 
aneurysm and one experienced temporáty impotence 
which had recovered 3 months after the operation. One 
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Table Ill: DETAILS OF 3 SEXUALLY ACTIVE 
FEMALES 


Path. Nerve Postop. 
Age stage content Sex 
Anterior resection 
68 A 3 Satisfactory 
Synchronous combined excision 
53 Not known Satisfactory 
65 A 4 Physical 
difficulties 


Table IV: DETAILS OF ULCERATIVE COLITIS 
PATIENTS AFTER PANPROCTOCOLECTOMY 


Nerve content Postop. sex 
Male 
28 I Satisfactory, 
| child 

66 3 Satisfactory 
57 Not examined Satisfactory 

Female 
Satisfactory 


50 4 


with few nerve fibres in the biopsy specimens had very 
poor erections postoperatively and 1 with a low nerve 
content is now satisfactory. 

There were 4 patients in these two groups who were 
impotent at 3 months, and none had recovered potency 
at 6 months. 

Table III shows the results in the 3 sexually active 
females. After anterior resection the woman with grade 
3 nerve fibre content had satisfactory postoperative 
sexual activity. One woman, after a synchronous com- 
bined excision with removal of the posterior vaginal 
wall, was able to have normal sexual intercourse and to 
obtain an orgasm. The other woman, aged 65, had 
enjoyed intercourse with her boyfriend preoperatively. 
At 3-month follow-up she reported that she had lost her 
boyfriend because he was unable to achieve penetration 
due to stenosis. 

Among the patients with ulcerative colitis (Table IV) 
there were no postoperative sexual difficulties. In each 
case the bowel was removed with the dissection keeping 
close to the rectum. In each case examined, however, 
nerve fibres were seen in the biopsy specimens; in 2, the 
nerve fibres were quite prolific. 

As regards postoperative micturition, 4 men and 3 
women required prolonged catheterization; there was 
no correlation between postoperative bladder function 
and sexual potency. 


Discussion 

Of the 10 men who had an operation for cancer and 
enjoyed a normal sex life before operation only half 
were sexually competent 3 months afterwards; there 
seemed to be no obvious numerical difference between 
the two types of operation. There is however some 
suggestion that postoperative sexual function may be 
related to the quantity of nerve tissue removed at 
operation. 







We feel that more attention should be paid to the 
anatomy of the pelvic autonomic nerves at operation; if 
bowelis being excised for cancer the lymphatic drainage 
field must be removed. Unless there is gross lymphatic 
gland involvement or the patient is unduly fat it is quite 
possible to remove the necessary tissue without disturb- 
ing the underlying autonomic nerves or the aorta and 
iliac vessels, particularly the superior and inferior 
hypogastric plexuses which contain sympathetic fibres. 

Once the dissection has reached down into the pelvis 
it is then necessary to remove part of the pelvic plexus of 
Frankenhauser, as this is closely adjacent to the lateral 
and posterior walls of the rectum. However, branches to 
the bladder and prostate or the uterus probably come 
from the upper and lateral part of the pelvic plexus and 
will be spared unless the growth is large and there are 
other well known operative difficulties. 

As regards the parasympathetic supply, running in 
the nervi erigentes, when circumstances are favourable 
the fibres can be recognized deep in the pelvis in the 
retro-rectal tissues and preserved. 

The smal! series of patients operated on for ulcerative 
colitis is of interest. In each case dissection was kept 
close to the bowel but a considerable amount of nerve 
tissue was seen in two of the biopsy specimens. No 
sexual difficulties were reported by these patients and it 
seems that the nerves observed close to the bowel wall 
were involved only with bowel muscle activity and the 
nerve fibres supplying the sexual organs were preserved. 

Sexual activity after operation is obviously not en- 
tirely dependent on whether various nerves are intact. 
Psychogenic overlay is of importance. Operations else- 
where than on the pelvic structures may also have some 
effect on a patient's postoperative sexual activity; the 
effects of an anaesthetic and fear have been implicated. 
It is possible that some of the poor activity seen in some 
of the cases described was due to causes other than 
direct damage to the nerves. 
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Changing survival prospects in carcinoma of the rectum 
ET. MCDERMOTT,.E. S. R. HUGHES, E. A. PIHL AND B. J. MILNE* 


SUMMARY 

The survival prospects for carcinoma of the rectum in a 
series of 1320 patients managed between 1950 and 1978 
by one surgeon have been analysed by computer. Survival 
curve analysis showed a worsened survival after curative 
resection during 1970—8 in comparison with previous 
decades (P — 0-001). The 5-year cancer-specific survival 
after curative resection (832 patients) decreased from 73 
per cent (1950—9) to 50 per cent (1970-3) (P = 0-001). An 
increase in the incidence of Dukes' stage C tumours from 
22 per cent (1960-9) to 32 per cent (1970-8) (P = 0-003) 
explains, at least in part, the worsened survival prospects. 

Paradoxically the deterioration was paralleled by earlier 
presentation (P = 0-001). 

The worsened survival prospects were not explained by 
alterations in sex or age distribution, tumour site, or 
increase in the percentage of sphincter-saving resections. 
The alternative hypotheses that earlier presentation has 
resulted in a larger proportion of aggressive tumours 
coming to curative resection or that worsened survival 
prospects represent a real change in the behaviour of 
carcinoma of the rectum in the Australian community are 
discussed. : 


BETWEEN 1950 and 1978 1320 patients were managed-by 
one of the authors (E. S. R. H.) for carcinoma of the 
rectum. The series ji opi more than 20 per cent of 
the total number of patients with rectal carcinoma 
registered at the Cancer Registry in Victoria, Australia, 
during this period (1): The cancer-specific survival of the 
patients undergoing resection for a single carcinoma of 
the rectum has been recently anal (2). Because the 
operations have been performed by only one surgeon 
and histological examination of operative specimens 
has been restricted to two specialist groups, the series 
provides an opportunity for evaluation of possible long 
term changes in survival after surgical treatment. In 
addition, the difficulties in analysing survival data due 
to surgeon-related variables (3) are eliminated. 

The aim of the present paper is to demonstrate that, 
despite earlier clinical diagnosis, a significant change in 
survival prospects has occurred in the series during its 
span of almost three decades and that this cannot be 
adequately explained by altered surgical procedures or 
selection of paneis, : 


Patients and methods 
Patient series 


A total of 1320 patients with carcinoma of the rectum were . 


‘referred to one of the authors (E. S. R. H.) for management 
during the period 1950—78. The majority (74-7 per cent) of 
referrals were from general practitioners. The percentages 

fy cages doning ee MM 22 and 


satin Patients were operated upon either at two 
publie be (Royal Melbourne Hospital until 1973 and 

eaer et the Alfred H Hospital, Melbourne) or at a small 
number of large private hospitals in Melbourne. 


B total of 1320 patients included 19 with tumours of the 
anal canal, 28 who were considered inoperable and 47 with 
more than one carcinoma of the rectum or colon, either 
synchronous or metachronous. These patients were excluded 


Pd 


‘perforation. Radiotherap PY was administered 


from farther analysis, leaving 1226 cases for evaluation. One 
thousand and sixty of these patients were treated by resection 
for carcinoma of the rectum. The upper level of the rectum was 
defined as 18cm from the anal verge as measured by sig- 
moidoscopy. Resections were considered to be curative (no 
evidence EA residual tumour at the end of the operation and/or 
distant metastases and no microscopic tumour deposits at the 
lines of resection) in 832 patients i (79, dd vss cent) and palliative in 
227 (21 per cent). One hundred and eleven patients underwent 
laparotomy with or without b but without resection. 
Forty-two De were treated by definitive local excision. 

During 1950—9 the anal sphincters were preserved in 63 (33:5 
per cent) of 188 curative resections. Anterior resections were 
performed during this period for tumours sited at 10 cm or 
more from the anal verge. In 1960 the pullthrough excision was 
introduced in Australia and performed for tumours sited as 
ee! cm. This technical advance led to an increase in 

oportion of sphincter-saving curative resections during 

1960-87 to 281/405 (69-4 per cent). Between 1960 and 1978 no 
further change occurred in the criteria for sphincter-saving 
operations. During 1970—8 the n 053 per of sphincter-saving 
curative resections was 190/239 (79-5 aed ud 
* enis 9 patients were referred with intestinal obstruction 

HE di staged curative resection, numbering 3, 5 and 1 
duris three time intervals. Only one patient presented ns 
re- Or 
operatively during 1950—69 to one patient and during 19 0 8 
to two patients. Exghty-five patients received radiotherapy for 
recurrences (1950—9, 13 patients, 1960—9, 47 patients and 
1970—8, 25 patients). Cytotoxic drugs were given to 42 Ve ACTI 
(1950—9, 3 patients, 1960—9, 18 patients and 197 
patients). 

Of the 1226 patients there were 677 males and 549 females. 
The mean age was 61 + 11 years for males and 59 + 13 years 
for females. The sex distribution of patients treated by 
resection was similar during 1970—8 to that found during the 
first two decades (173 of 577 males during 1970-8 in com- 
parison with 114 of 369 females; y^ = 0 05, P = 0-8). Similarl 
the age distribution did not change significantly (181 of 287 
were ps de thea 09 of 65 during 1970—8 1n comparison with 479 
of 773; y? P = 0-8). 


Pathology examination 
examined at the Patholo 


Operative specimens were 
ts of the Royal Melbourne Hospital and Monas 
University, Alfred Hospital. 


Clinical data and follow-up 

All patients were prospectively registered and clinical data 
classified and recorded. Follow-up methods have been pre- 
viously reported (4). Briefly, all patients E the first 3 
postoperative months. have been followed-up for from a 
minimum of 3 months to more than 25 years Detailed follow- 
s including survival and cause of death, are available on 
(98 ‘4 per cent) of the 1059 patients managed by resection 


Statistical methods 
The total data were coded in a form suitable for computation 
and analysed using the Statistical Package for the Social 
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. of resection (64 patients), See from 
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l Sciences (5), by chi-square, Fisher’s exact test ge tailed) 


used when the total number of observations was less than 200 

and by the method of Kaplan and Meter (6). Differences 
between survival curves were evaluated statistically by the 
Wilcoxon test acco to Gehan (7). By the Jar method 
cases are classified as ether fails (uncensored data) or non-fails 
(censored data). Fails were defined as deaths due to recurrence 
of the rectal cancer, non-fails being patients known to be alive 


or having died from causes other than the rectal cancer. Deaths 


from postoperative comphcations occurring within 3 months 
own causes (17 
patients) and 2 incompletely documented: cases were not 
incl in this survi ysis, tesulting in 978 resection 
cases available for calinon In. In addition, cancer-specific 5- 
year survival data have been obtained from patients operated 
on before February 1973, excluding postoperative deaths or 
deaths within 5 years unrelated to rectal cancer. Statistical 
differences which attained the 5 per cent level were considered 


, significant. 


The duration of symptoms preceding initial consultation 
with one of the authors (E. S. R. H.), pathologcal staging and 
cancer- survival have been com for the decades 
1950-9, 1960—9 and the period 1970-8. Differences in survival 
between the three time intervals have been stratified by sex, age 
and type of resection performed (curative v. “pelea: 


.sphincter-saving v. non-sphincter-saving). 


Resalts 

Duration of symptoms preceding initial consultation 
The duration of symptoms before initial consultation is 
detailed in Table I. The proportion of patients present- 
ing pond 6 months of the onset of symptoms progress- 
ivel and was significantly greater during 
1970— X than the previous decade (y? = 11-47, P= 
0-001 


Site of carcinoma 

The proportion of patients with tumours of the lower 
third (less than 6 cm from the anal verge) in comparison 
with the total decreased significantly after 1969 (68 of a 
total of 296 during 1970—8 in comparison with 277 of 
25 x? = 38-17, P<0-001). 


Table I: DURATION OF SYMPTOMS BEFORE 
INITIAL CONSULTATION 


<6 mth >őmth 
Decade _No. (%) No. (%) 
I 1950-9 114 59 79 41 
H 1960-9 348 64 197 3 
HI 1970-8 255 75) 85 2 


I v. IL 2.5; E v.HI, P<0-001; I v. HI, P = 0-001. 


Information on the duration of symptoms not available for 


148 patients. 


Size of carcinoma ` 

The maximum diameter (mean ts. d.) of tumours re- 
sected during 1950-9, 1960-9 and 1970-8 was 
48+18cm, 474l -8 cm and 5:201 5cm, respec- ` 
tively. These differences were not significant. 


Operation and resection rates 

inety-eight per cent of patients referred underwent 
surgery. The percentages of resections or other opera- 
tive procedures performed for the three time intervals 
are detailed in Table II. The overall resection rate 
decreased from 90 per cent during 1950—9 to 82 per cent 
during 1970—8 (y^ = 8-09, P = 0-005). For each of the 
time intervals the. ntage of curative resections 
performed was (66—69 per cent). The palliative 
resection rate ed from 25 per centto 14 per cent 
(x? = 8:551; P = 0-004) and was associated with in- 
creases in the percentages of palliative bypass oper- 
ations and diagnostic laparotomies. —' 


Tumour staging 

The tumours were staged according to Dukes' classifi- 
cation (8) and as reported elsewhere (2). Differentiation 

data were not adaise because of lack of uniformly 

applied criteria (2). 

The distribution of tumour stages during the three 
decades 1s detailed in Table IIT. Comparisons between 
decades I and IJ showed a significant fall in the 
frequency of stage D tumours (P = 0-043). The per- | 
centage of stage’ C tumours increased pro vely, 
especially between 1960 and 1969 and 1970 and 1978 
(P = 0-003). 


Cancer-specific survival of patients managed by surgery 
Fig. 1 compares survival in the series job 1226 patients 
treated by resection or other operative procedure be- 
tween 1950 and 1978. The total numbers of patients 
undergoing surgery during decades I, II and were 
272, 548 and 327, respectively. There were no significant 
differences in the appels ance survival ‘prospects 
between the first two deca However, there was a 
highly significant worsening during 1970—7 in com- 
parison with the second decade (P = 0-008). 


Cancer-specific survival of patients treated by curative 
resection 

Fig. 2 compares survival in patients treated by curative 
resection between 1950 and 1977. There was no signific- 
ant difference between the survival curves for decades I 
and II. However, a significant worsening (P = 0-001) 


Table I: TYPES OF OPERATION AND RESECTION RATES 


1950—9 

No. (v6) 
Resection/total 259/287 90 
Curative resection 188 6 
Palliative resection 71 2 
Laparotomy ony 9 3 
Local excision 7 2 
Palliative non-resection 10 3 
No information 2 I 


l 9 1970-8 
No. (%) No (%) Total 
512/696 287/637 (82 1059 
405 69 239 68 832 
108 18 48 14 227 
18 3 16 . 43 
21 4 14 4 42 
2 (i i E i 
5 I 7 2 14 
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Fig. 1. Survival curves after surgical treatment for car- 
cinoma of the rectum. Curve symbols denote individual 
deaths due to rectal cancer Censored data are not indicated 
separately because of their large numbers. A significant 
deterioration occurred after 1969 (lower curve). 


occurred during the period 1970-7 (P = 0-001) in 
comparison with previous decades. 

The urs survival for decades I and II was 73 per 
cent and 71 per cent, respectively, and decreased 
significantly to 50 per cent during 1970—3 (P = 0-001) 
(Table IV). i 


Table I: TUMOUR STAGING* 


Survival prospects for rectal carcinoma 


TTT 
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e 
3 
"40 
Total Fall Decada 
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Fig. 2. Survival curves after curative resection for carcinoma 
of the rectum. The results were almost identical during the 
period 1950—9 and 1960-9 while a significant deterioration 
occurred after 1969 (lower curve) 


y 


Five-year survival after curative resection in relation to 
sex 

Survival was significantly better for females than for 
males operated on during decade II (P = 0-033) (Table 
IV). In comparison with results for decade II, female 
patients had a significantly worsened prognosis 


C 

Stage No (96) No (99) No (%) No (%) 
I 1950-9 61 (2 55 42 2) 75 (32) 
II 1960-9 140 7 142 120 2 131 (24) 
I] 1970-8 50 16 88 28) 102 (32 77 (24) 
Total 251 285 266 283 

I» H n.s, n.s. ns. P = 0 043 
Iy IH P = 0005 n.5 P 0001 n.s 

II v. III P «0001 n.s P = 0-003 n s. 


* Excludes local excision group 
No information available on staging in 99 patients. 


Table IV: MALE AND FEMALE CANCER-SPECIFIC 5-YEAR SURVIVAL AFTER CURATIVE RESECTION 


Males Females Total 

Decade Surviv./Total (94) Surviv./Total (96) Surviv /Total (94) 
I 1950-9 56/77 3 63/87 72 F* n.s. 119/164 Ui 
II 1960-9 104/161 65 132/174 7 P = 0 033 263/335 71 
III 1970-3 21/44 48 20/38 (53 F* n.s. 41/82 (50) 
I v-Il n.s. n.8. n.$. 
I v. III F* — 0-006 F* = 0-033 P - 0001 
II v. MI ns P = 0-007 P=0001 x 
F*, Fisher's exact probability (single-tailed). 


Surviv., Number surviving. 
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Fig. 3. Survival curves after palliative resection for 
carcinoma of the rectum. Although the difference is not - 
significant, there is a trend to shorter survival after 1969 


(P = 0-007) for the period 1970—3. Survival for males 
worsened from one decade to the next, although the 
change was significant only when decade IIl was 
compared with decade I (P = 0-006). 


Five-year survival after sphincter-saving and non- 
sphincter-saving curative resections 

The frequency of sphincter-saving curative resections 
(anterior resections and pullthrough excisions) in- 
creased from 34 per cent (63/188) during 1950—9 to 69 


(uso 


. tended to 


cent (281/405) during 1960—9 and to 80 Be: cent 
6001; during the period 1970-8 (y? = 1061; 


P The ds 5-year survival remained similar 
for both T qu between 1950 and 1969, but decreased 
after 1969 for each type of operation, especially after 
non-sphincter-saving resections (Table V). Five-year 
survival in patients who had sphincter-saving resections 
better, although this reached statistical 
significance only after 1969. ` 


Five-year survival after curative resection for different 
tumour stages 

Five-year survival after curative resection for stage A 
tumours did not differ significantly during the first two 
decades (154/176) from the 1970-3 period (13/13). 
Survival of patients with stage B tumours worsened 
significantly after 1969 (19/35 survived during the latter 
period in comparison with 107/149; Fisher’s exact 
probability = 0-04). Theco Porous figures for stage 
Cl tended to deteriorate (9/30 in comparison with 
54/119; Fisher’s exact probability = 0-09). 


Five-year survival after curative resection for tumours of 
the upper, middle and lower thirds of the rectum 
Survival overall was significantly lowest for tumours of 
the lower third of the rectum (Table VI). Five-year 
survival after curative resection eased significantly 
for tumours of the upper third (11-18 cm measured 
from the anal verge) ) after 1959 (Fisher's exact prob- 
ability = 0014) while for tumours of the middle 
(6—11 cm) and lower thirds the deterioration occurred 
after 1969 (Fisher’s exact probability = 0-009 and 0-003, 
respectively). 


- 


Cancer-specific survival after palliative resection 

There were no significant differences in survival after 
palliative resection performed during any of the three 
decades (Fig. 3). 


Table V: 5- YEAR SURVIVAL AFTER CURATIVE RESECTION 


SS 
Surviv./Total (79) 


NSS ' 
Surviv./Total (94) 


Decade 
I- 1950-9 42/56 7 78/109 F* ns 
II 1960-9 164/231 1 gs n.$. 
iU 1970-3 36/62 58), F* « 0-01, 
I y. H n.8 
Iv. III F* = 0-04 p* «0-001 
II v. M DLS. F* 0-001 
F*, Fisher's exact probability (si tailed). 
'SS, Sphincter-saving; NSS, non-sp -saving; Surviv., number surviving. 


Table VI: 5S-YEAR SURVIVAL AFTER CURATIVE RESECTION FOR TUMOURS 
' OF THE UPPER, MIDDLE AND LOWER THIRDS OF THE RECTUM 


Upper third Middle third 

Decade Surviv. Total (^) Surviv./Total (%) 
I ^ 1950-9 43/50 (s 42/59 7i 
II. 1960-9 66/997 . 104/143 73 
IH 1970-3 15/23 18/36 50 
IH F* = 0-014 n.8. 
I v. HI dia 0-045 F* = 0-032 
p HI F* = 0-009 


Fisher’s exact probability (single-tailed). 
Surviv., Number surviving. 


Lower third 
Surviv./Total (%) 

30/47 A 

62/90 69 

8/23 (3 

n.s. 

F* = 0 02 

F* == 0-003 


Discussion 

Between 1970 and 1978 the cancer-specific survival in 
this large personal Australian senes significantly wor- 
sened in comparison with that of the two preceding 
decades. This 
year survival statistics and by survival probability (6, 7) 
occurred despite significantly earlier clinical presen- 
tation and treatment. No recent worsening of the 
prognosis of rectal cancer has been reported in other 
countries: in the United States of America 5-year 
cancer-specific survival has been reasonably consistent 
between 1950 and 1973 (9) and reports from Britain (10) 
and New Zealand (11) suggest no alteration in 
prognosis. 

In this Australian series, the 5-year cancer-specific 
survival after curative resection significantly decreased 
from 72 per cent and 71 per cent during decades I and II, 
respectively, to 50 per cent in 1970—3. The more 
comprehensive cancer-specific survival curve analysis 
evaluated results of the 225 patients resected during 
1970 to November 1977. Survival after curative 
resection between 1970 and 1977 was significantly 
decreased at the 0-01 per cent level in comparison with 
both the 1950-9 and 1960-9 decades. The decreased 
survival after curative resection affected both sexes. 
Survival after palliative resection has not changed 
significantly during the three time intervals studied. 

The sex and age distribution, operability and resec- 
tion rates of this series closely resembled those reported 
from specialist centres by other authors (10, 12). 
However, for each of the time periods studied the 

ercentage of sphincter-saving curative resections per- 
ormed has been Sop aT twice that at St Mark’s 
Hospital, London (10). Opera bility and resection rates 
as well as survival results were considerably higher than 
those reported in surveys of non-specialist general 
surgical management (13, 14). 

The reduction in the duration of symptoms before 
presentation and diagnosis was not matched by any 
statistically significant increase in the frequency of 
stages A, B and Cl tumours taken collectively in 
comparison with the more advanced tumour stages CZ 
and D. The frequency of stage D tumours fell signific- 
antly between 1950 and 1959 and 1960 and 1969 
whereas the percentage of Dukes’ stage A tumours 
decreased markedly during 1960-9 and 1970-8. 
Overdiagnosis of Dukes’ A tumours during the first and 
second decades studied may account for the corre- 
spondingly decreased proportion and trend to better 
survival, reaching 100 per cent after 1969. The 5-year 
survival rate (89 per cent) obtained during 1950-69 for 
stage A is similar to the ‘corrected’ 5-year survival (92 
per cent) reported by Whittacker and Goligher (12). 
Throughout the time intervals studied, there has been a 
progressive and significant increase in the percentage of 
stage C tumours, especially after 1969, 

Any bias in the interpretation of results consequent 
upon misclassification between stages A, B and Cl 
tumours is obviated in the comparisons of survival after 
curative resection where the three stages are collectively 
analysed. . 

The decrease in cancer-specific survival after curative 
resection during 1970—8 is explained to a large extent by 
the increased frequency of stage C1 tumours and by the 
` reduced survival for stage B tumours. 

The reasons for the worsening of survival and in- 
creased incidence of stage C tumours after surgery for 


ding arrived at by both conventional 5- - 


Survival prospects for rectal carcinoma 779 


rectal cancer despite earlier clinical presentation and 
treatment are not readily apparent. 

The increase in the proportion of males managed by 
curative resection during 1970—8 does not account for 
the change. Although there was an improved survival 
for males after curative resection for the second decade 
the worsened survival after 1969 affected both sexes, 
especially females. Previous studies of this series had 
shown that neither age nor sex were significant 
prognostic factors (2). 

Nor does alteration in the tumour site account for the 
worsening survival. Between 1950 and 1978 the 
frequency of tumours of the lower third of the rectum 
decreased. This change would per se have been expected 
to result in an improved survival because survival was 
lowest for carcinoma of the lower third of the rectum 
after curative resection in this as ın other series (10, 12). 

Furthermore, the analysis of survival by site showed 
that a deterioration of 5-year survival occurred during 
1950-69 for tumours of the upper rectum, followed by a 
worsening for those of the middle and lower rectum 
during 1960—9. 

The possibility that the worsened survival could have 
resulted from the progressive increase in sphincter- 
saving curative resections from 34 per cent in the first 
decade to 80 per cent during 1970—8 was not supported 
for two reasons: first, the major increase in the fre- 

uency of sphincter-saving resections occurred during 
the decades 1950—9 and 1960-9 after the introduction 
in 1960 of the pullthrough excision; secondly, survival 
tended to be better after sphincter-saving resections. 
The small number of patients receiving any form of 
adjuvant therapy could not have influenced the chang- 
ing survival after 1969. 

Alternatively, the possibility that a change in the 
selection of patients for resection and other operative 

rocedures led to a worsened survival 1s not supported. 

e overall resection rate decreased significantly while 
the frequency of curative resections remained the same. 
Hence there is no evidence that more late stage tumour 
patients were being selected for resection. In fact, a 
decrease in the palliative resection rate was accom- 
panied by an increase in the proportion of patients 
managed by palliative non-resection procedures or 
diagnostic laparotomy. 

It has not possible to account for the decreased 
survival by changes in the referral pattern of patients 
Almost patients were privately referred and no 
increase occurred in the small proportion referred by 

ecialists. Nor is there evidence that general prac- 
titioners are sub-selecting patients with more difficult 
tumours for operation. The most technically difficult 
group, those with tumours invading local viscera (D1), 
d in frequency from 9 per cent in 1950-9 to 3 
per cent in 1970~8. 

The hypothesis that worsened survival prospects have 
been related to earlier presentation and referral result- 
ing in a larger proportion of RONN tumours comin 
to resection while still in the technically curative stage 
has been considered. The significant decrease in the 
duration of symptoms before surgery between 1950-9 
and 1960—9 was associated with a significant decrease in 
the percentage of stage D tumours but no change in 
survival after curative resection. Cancer-specific sur- 
vival did not significantly worsen until the 1970-8 
period, paralleling a decreased incidence of stage A 
tumours and an increased incidence of stage Cl 
tumours. The increased number of stage Cl tumours 
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and the worsened TET in stage B during the latter 
period may have been due to a ‘clustering’ of poor risk 
patients entering the series early during this period. This 
would have a marked effect on the overall survival curve 


but would gradually be balanced out by the survival — 


experience of patients subsequently entering the series, 
and increasing follow-up times. However, the increased 
incidence of stage Cl tumours was evenly distributed 
throughout the entire period 1970—8, refuting such a 
'clustering' effect. 

Studies of other Australian series are required to 


refute the alternative explanation that the worsened 


survival prospects represent a real change in the be- 
haviour of carcinoma of the rectum in the Australian 
community. For instance, more malignant tumour 
behaviour could follow a change in aetiological factors. 
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The anal reflex in idiopathic faecal incontinence; 


an electrophysiological study* 


M. M. HENRY, A. G. PARKS AND M. SWASH1 


SUMMARY 
We have recorded the latency of the anal reflex, using a 
simple electrophysiological method, in 22 patients with 
anorectal incontinence and in 33 control subjects without 
anorectal disease. The mean latency in the control 
subjects was 8-3 ms (range 5—11-3 ms). In the patients 
with faecal incontinence the mean latency of the anal 
reflex was 13:0 ms (range 6:5—22-0 ms). The reflex 
latency was within the normal range in only three 
incontinent patients. These findings support our concept, 
based on histological examination of the external anal 
sphincter musculature, that a major cause of this syn- 
ome is denervation of these muscles to damage to 
the innervation of the external anal sphincter and pubo- 
rectalis muscles. 


FAECAL incontinence, the inadvertent passage of formed 
stool per anum, may develop if the external sphincter 
complex, including the puborectalis muscles, has been 
damaged. This may result from local disease or trauma, 
or from cauda equina lesions, in which the sphincter 
musculature is denervated (1, 2). However, in many 
patients with faecal incontinence no cause is apparent. 
In this syndrome, idiopathic anorectal incontinence, the 
internal sphincter is usually normal but there is only a 
poor, or absent voluntary squeeze from the external 
sphincter. Electromyographic studies of the external 
anal sphincter muscle reveal abnormally low voltage 
‘action potentials in the basal resting state with little or 
no increase in activity during voluntary or cough- 
induced squeeze. Perineal descent during straining is a 
feature in some patients, and the anal reflex is often 
absent or difficult to elicit. 

In previous studies of the pathology of idiopathic 
faecal incontinence (4,5) we have found that the 
external anal sphincter and puborectalis muscles and, to 
a lesser extent, the lowermost fibres of the levator ani, 
show features consistent with severe and longstanding 
denervation atrophy. We have suggested that this might 
result from damage to the pudendal nerves, or to the 
direct branches of the S4 motor root which innervate the 
anal sphincter musculature (5). This concept could be 
tested by measuring nerve conduction velocity in the 
pudendal nerve, but this is difficult and painful and the 
only technique available does not assess conduction 
along the whole length of the nerve (6). We have 
therefore used the simpler technique of measuring the 
latency of the anal reflex by an electrophysiological 
method (7). 

These studies of the latency of the anal reflex in 
patients with anorectal incontinence, and in a group of 
normal subjects, provide further evidence that damage 
to the innervation of the Me anal sphincter 
musculature is one cause of this syndrome. 


Patients and methods 

Patients 

Twenty-two patients with faecal incontinence aged 12-71 
years (mean 46), comprising 5 men (aged 12-42; mean 30) and 
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17 women (aged 21—72; mean 51) were studied. Frequent 
incontinence of formed stool was the presenting symptom in all 
these patients. There was no history of trauma to either the 
internal or external sphincter muscles One of the incontinent 
patents, a man aged 42 years, had a cauda equina lesion 
secondary to a sacral myelomeningocoele but in the other 
ES there was no underlying neurological abnormality 

ull-thickness rectal prolapse was observed in 8 of the women 
and 2 of the men, including the patient with the sacral 
myelomeningocoele. Perineal descent was noted in 11 women 
and 4 men. The duration of incontinence before presentation 
ranged from 3 months to 15 years (mean 5:3 years). Fifteen 
patients described abnormalities of anal sensation in that they 
were unable to distinguish flatus and faeces, and were often 
unaware of avoiding faeces, but impairment of sensation in the 
perineal skin was emonstrated in only 5 patients. Of the 13 
women who had undergone pregnancy, 10 had experienced 
major obstetric complications during one or more of their 
Wo In these patients incontinence developed 4—22 years 

ter 

À group of 32 normal subjects, aged 21—72 years (mean 48) 
were also studied; there were 5 men, aged 39—70 years (mean 
55) and 27 women, aged 21—72 years (mean 47). 


Methods 

An cacy and amplitude technique was used to measure the 
la Aeg A ar of the anal reflex (7). The patient was 
ae dn in lateral tion and a ground electrode 
strapped to ye dependent igh. A standard concentric needle 
electromyographic (EMG) electrode was inserted, without 
anaesthetic, into the superficial portion of the external 
sphincter complex in the midline, 1 cm posterior to the anal 
verge. The perianal skin, 1—2 cm from the anus, was stimulated 
m mally (usually with a stimulus of about 90 V and 
ms duration) with a bipolar surface-stimulating electrode, 
and the reflex response recorded by the concentric needle EMG 
electrode was displayed on the Decilloscope ofastandard EMG 

apparatus (Medelec EMG MS6). 
use random motor activity occurs in the muscle 1n the 
ae state Av, 9) identification of the reflex response is often 
di t 1f only single stimuh are applied (7). For this reason 
repeated supramaximal stimuli, at a rate of i/s were used 
Using tbe storage mode of the oscilloscope it was then ible 
to distinguish the reflex response from random action 
dg (8, 9) by its larger size and by its constant latency 


ab latency of the anal reflex was measured from the 
stimulus to the first deflection of the reflex muscle action 
potential complex recorded in the external anal sphincter 
muscle (Fig 1) 
Other physiological investigations: Additional physiological 
studies of anorectal tion were carried out in 17 of the 
patients with faecal incontinence. These comprised conven- 
tional concentric needle EMG studies of the external anal 
sphincter muscle and measurement of the intra-anal pressure 


* This paper was presented by M. M. H. at the January 1979 
meeting of The Surgical Research Society, and was awarded 
ne Patey Prize. 

t Departments of Surgery and Neurology, St Mark’s Hospital 
and The London Hospital, London. 
Correspondence to: M. Swash, Department of Neurology, The 
London Hospital, Whitechapel, London El 1 BB. 
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Fig. 1. Control subject 50 years. Five consecutive 
recordings of the anal x (latency 7-5 ms). S, Stimulus; 
R, response. Calibration bars, 5 ms and 100 mV. 


"Table I: ANAL REFLEX LATENCY (ms) 


Men Women Overall 
(n = 5) (n = 27) mean 
Mean Range Mean Range latency 
Control 81 7-5-9-§ 84 50-113 8:3 
subjects (1 absent) 
(n = 32) i 
Incontnent 140 110-160 128 65-220 13-0 
patents (1 absent) (2 absent) 
(n = 22) 
Table I: ANAL REFLEX AMPLITUDE (mV) 
Men Women Overall 
(n=5) (n=27) mean 
Control subjects 25-250 20-350 101 
(n = 32) íi 
Incontinent 
patients 12-5-80 10-100 39 
(n = 22) 


using a water-filled microballoon (10). Measurements of intra- 
anal pressure were made in the resung state and during a period 
of maximal voluntary contraction of the anal sphincter 
musculature. 


Results 
Satisfactory recordings of the anal reflex were obtained 
in 19 of the 22 patients with incontinence (Fig. 2). The 
latency (Table T) of the anal reflex in these patients 
ranged from 6:5 to 22-0 ms (mean 13:0 ms; s.e.mean 
0-8). In 3 patients the anal reflex response could not be 
elicited clinically, or by electrophysiological means, and 
in one of these patients, the man with the sacral 
myelomeningocoele, the external anal sphincter muscle 
showed no basal EMG activity. A reflex response could 
be identified in 31 of the 32 control subjects; the latency 
(Table I) ranged from 5-0 to 11-3 ms (mean 8:3 ms, s.c. 
mean 0:3) The latency did not vary in relation to age or 
sex. In one subject the anal reflex response could not be 
definitely identified because of excessive basal activity. 
The amplitude (Table II) of the reflex onse in the 
incontinent patients ranged from 10 to 100 mV (mean 
38:8 mV; s.e. mean 5-8). There was no variation with age 
or sex. Ín the control subjects the reflex response 
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Fig. 2 Incontinent patient aged 45 years. Five consecutive 


recordings of the anal reflex (latency 15 ms) S, Stimulus; R, 
response. Calibration bars, 5 ms and 50 mV 
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amplitude (Table II) ranged from 20 to 350 mV (mean 
101 mV; s.e. mean 15-9), 

We considered that the absence of a reflex response in 
three of our patients with incontinence, and in one 
normal subject, should be included in the statistical 
analysis. Theoretical values for the latency and ampli- 
tude were therefore assigned to these patients, based on 
the longest latency or smallest amplitude recorded in 
either group. The two groups of data were compared, 
using the Mann-Whitney U test, and found to show 
significant differences in mean values, both for the 
latency and amplitude of the anal reflex (P — 0-001). 


Other physiological investigations 
The resting intra-anal pressures were low in 10 patients, 
a finding due both to a reduction in the internal anal 
hincter tone (11) and also to the external sphincter 
abnormality. Full-thickness rectal prolapse was present 
in each of these 10 patients, suggesting that this reduced 
tone resulted from mechanical stretching caused by 
prolapsed bowel Voluntary contraction in 16 of the 17 
patients investigated by this technique induced an 
unusually small rise 1n intra-anal pressure, and an 
abnormal EMG pattern in the external anal sphincter 
muscle. 


Discussion 

The values for the anal reflex latency in our normal 
subjects are consistent with calculations of the expected 
latency in man. In two cadaver dissections we have . 
found that the length of the pudendal innervation of the 
external anal sphincter from the spinal cord to the 
muscle was 20 and 28 cm respectively. Chantraine et al. 
(6) found that the motor conduction velocity in the 
pudendal nerve was 56:3 M/s. These figures give a 
theoretical value for the latency of the anal reflex of 
8-6-11-5 ms allowing for a synaptic delay, equivalent to 
two synapses, of 1-5 ms. This expected latency compares 
favourably with the range of latency recorded in our 
normal subjects (5-0—11-3 ms). 

Our finding of an increased latency and of a reduced 
amplitude of the anal reflex response in patients with 
faecal incontinence is evidence in support of our concept 
of localized damage to the innervation of the external 
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anal sphincter muscle, derived largely from the puden- 
dal nerves. The localized damage to the median nerve 
` which occurs in the carpal tunnel syndrome similarly 
results in delay in conduction along this nerve as well as 
a reduction in the amplitude of the evoked muscle action 
potential (12). 

The electrophysiological findings were consistent 
with the clinical findings in the incontinent patients in 
that in most the anal reflex could either not be elicited or 
could only be elicited with difficulty. In 3 incontinent 
patients the anal reflex latency was within the normal 
range and in these the anal reflex appeared normal 
clinically. The anal reflex was present to clinical testing 
in all the normal subjects and, as would be expected, it 
was absent both clinically and to electrophysiological 
testing in the patient with the sacral myelomeningo- 
coele. The pathogenesis of pudendal nerve damage in 
these patients 1s uncertain. Parks, Swash and Urich (4) 
suggested that the pudendal nerves and other sacral 
nerves might be damaged during a traumatic labour. Of 
our 13 women with incontinence who were parous 10 
described major problems during delivery. These con- 
sisted 1n the most part of a prolonged second stage often 
associated with perineal tears (not involving the anal 
sphincter musculature). Parks et al. (4) surmised that 
further damage to these nerves might occur during 
repeated perineal descent associated with straining, 
when they might be subjected to excessive stretching 
forces, thus allowing for the long delay before the 
development of f. incontinence. The fact that gross 

rineal descent was a consistent finding in 15 of our 22 
incontinent patients lends some support to this view. 

Sunderland (13) demonstrated that if the median 
nerve was stretched by only 12 per cent irreversible 
damage occurred. In cadaver dissections we have 
measured the length of the pudendal nerve from the 
sacrospinous ligament, the point at which the nerve 1s 
relatively fixed as it enters the perineum (Beersiek, 
Henry; Reeve and Swash, unpublished), to the external 
anal sphincter and found this to be approximately 9 cm. 
In some patients with perineal descent abnormal de- 
grees of descent of up to 3 cm are frequently recorded 
(unpublished observations); this may thus represent a 
stretch of 30 per cent. 

Since the pudendal nerve is a mixed nerve it would be 
expected that damage to this nerve would be ac- 
companied by sensory manifestations. In 5 of our 
patients with incontinence there was impairment of pin 
prick and light touch sensation in the perineal skin. Ten 
others had difficulty distinguishing rectal flatus and 
faeces, but no abnormality to pin prick and light touch 
in the perianal region. The differentiation of flatus and 
faeces is a function of the sensory nerve endings at the 
upper end of the anal canal and dentate line (14), and 
these are supplied by the pudendal and sacral nerves. 
However, the appreciation of the presence of flatus in 
the rectum and anal canal depends on the presence of 
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sufficient sphincter tone to allow pressure to develop. If 
the sphincter is patulous flatus will escape before its 
presence can be perceived. Impairment of this sensation 
may thus not be a relevant observation. Of the 7 
incontinent patients who had no obvious sensory 
abnormalities, 3 had normal EMG activity and normal 
anal reflex latencies. 

In conclusion, while it would seem to be an over- 
simplification to state that faecal incontinence ın all 
cases results from nerve injury, our studies suggest that 
this 1s an important factor in the majority of cases. In 
our series of patients gross faecal incontinence was 
attended by normal EMG and anal reflex activity in 
‘only 3 patients. 
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Solitary rectal ulcer: always a self-induced condition? 


HAMISH THOMSON AND DAVID HILL* 


SUMMARY. 

Solitary rectal ulcer ts a curious and uncommon condition 
of contentious aetiology. Six patients seen at 
Gloucestershire Royal Hospital during 5 years have been 
studied. In 4 self-interference was certain and likely in one 
other; no information was available concerning the sixth. 
Our evidence suggests that the disease is self-induced. 


‘SOLITARY rectal ulcer is an odd condition. Its name is 
misleading (neither being always solitary, nor always 
ulcerated) and its victims are often unusual persona- 
lities. Its nature 1s the subject of widely divergent 
opinion, extending from hamartomatous origins to the 
results of simple physical trauma (1). Kennedy and his 
colleagues (2), for instance, blame excessive straining 
with the anterior rectal mucosa plunging down as a plug 
into the anal canal causing ischaemia and then pre- 
sumably necrosis of the apex of the plug, in their series 
of 45 patients with benign rectal ulcer However, several 
patients admitted to self-digitation, and even the inser- 
tion of solid objects. Having managed a patient with a 
self-induced lesion, our total experience of the condition 
at the Gloucestershire Royal Hospital has been 
reviewed. 


Patients and methods 

In the past 5 years 11 patients have been referred to us with\the 
syndrome. In 5 a pre-ulcer state might presumptively be 
diagnosed; in 6 a typical ulcer was present. \ 
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The pré-ulcer state 

All 5 patients were female Four were middle-aged, one was 
elderly. The symptoms and findings were the same. Each 
complained Nn constant urge to defaecate, a feeling of 
inadequate defaecation and of the passage of blood or slime or 
oo Constipation and excessive straining were a problem in 


Proctoscopic appearances were similar, in each a bolster of 
bulky rectal mucosa was seen anteriorly In 2 patients this was 
oedematous and exhibited tiny petechia] haemorrhages 


The ulcer state 
Five patients were female, their ages ranging from 18 to 51 The 
one male, aged 48, was a long-stay hospitalized psychotic. 

Again unsatisfactory defaecation was the main problem but 
mucus discharge, amounting to a complaint of ‘diarrhoea’, was 
a major symptom, as was bleeding. 

In one patient bleeding was the presenting symptom. She was 
admitted on three separate occasions profoundly shocked 
from exsanguinating rectal haemorrhage. She denied self- 
interference but on her third admission fingernail scrapings 
were examined histologically and revealed vascular connective 
tissue commensurate with a rectal submucosal origin. A thin, 
withdrawn woman she had an indurated knobbly circumferen- 
tal ulceration of the lower rectum, worse anteriorly. It was 
removed, as an empincal measure, by sleeve resection through 
a trans-sphincteric parasacral approach Recovery was un- 
eventful. A few months later she was admitted to a mental 
hospital with anorexia nervosa. Histology of the specimen 
showed extensive deep ulceration with a dense but non-specific 
inflammatory response. 


Self-inducement was certain in 2 of the other female patients 
(women of normal 1f somewhat tense personality) who freely 
admitted self-digitation, and in the man, in whorn the act had 
frequently been observed by the ward staff All had the classic 
lesion of a small solitary ulcer with a halo of inflammation low 
down anteriorly. i 

Typical ulcers were found in the remaining 2 patients. One of 
them has repeatedly denied self-interference but 1s again a 
rather tense nervous girl and has a past history of psychiatric 
upset. The other has never been questioned on the subject 


Discussion 

Whereas benign rectal ulcer disease is not common a 
wider recognition of its occasional occurrence, par- 
ticularly in the non-ulcerated form, would undoubtedly 
uncover more examples. Many cases probably pass as 
‘mucus colitis’, ‘proctitis’, or just piles. 

Our patients without ulcer must actually be suffering 
from what has been called the descending perineal 
syndrome (3), a name which might be an appropriate 
label for the whole group to avoid the confusion 
engendered by the current usage. Our experience sug- 
gests that the most likely reason for actual ulceration ts 
self-interference, whether admitted or not. First, the his- 
tological features which have suggested an embryolog- 
ical cause might equally be induced and there is no other 
aspect of the condition to suggest a developmental 
origin. Secondly, given the superabundant arterial 
supply of the region (4), ischaemia in the manner 
postulated by Kennedy and his colleagues (2) seems 
most unlikely. 

It is suggested that the entire syndrome stems from 
excessive straining which produces anterior rectal 
mucosal descent which 1n turn plugs the anal canal to 
impede defaecation and produce the sensation of a 
faecal bolus needing to be passed, which induces greater 
efforts at evacuation. Oedema and inflammation of the 
prolapsed wall ensue giving a feeling of unsatisfactory 
defaecation which drives some to insert a finger to assist 
matters, ironically only to worsen the situation by 
causing ulceration. In others redoubled efforts at strain- 
ing over the years, with or without self-digitation, may 
bring about prolapse. 


Addendum 

Since submission of this article a twelfth case, an 
introspective young man with typical symptoms and 
ulceration, has been seen. Self-interference was denied 
at the first two outpatient attendances, but at the third, 
instructively, he admitted to ‘helping himself to 
defaecate with his fingers. 
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Treatment of skin irritations around biliary fistulas with 


cholestyramine 


SIMON N. BELL AND GEORGEA VARIGOS* 


THE inflammation around 1leostomies and colostomies 
1s thought to be related to high levels of bile acids which 
have a detergent property and are present in the ileal 
fluid In a senes of eight infants ıt was found that 
cholestyramine ointment was effective in treating the 
skin irritations around their stomas (1) 

Cholestyramine is the chloride of a strongly basic 
anion-exchange resin. It acts by exchanging chloride 
ions for bile salts which it binds into an insoluble 
complex. 


Case r 

A 57-year-old Greek lady with primary idiopathic papillary 
stenosis of the lower end of the common bile duct underwent 
exploration of the common bile duct together with a trans- 
duodenal sphincteroplasty. A T tube was inserted into a drain 
tube placed down to the common bile duct. One week later the 
patent drained large volumes of bile from the drain tube This 
continued for 3 weeks and then gradually subsided. 

The skin around the fistula was initially managed by 
application of mercurochrome, then Stomahesive with a 
drainage bag attached to this After 1 week the skin was 
inflamed and macerated 1n areas with the clinical appearance of 
an ifritant dermatitis At this stage cholestyramine ointment 
(cholestyramine resin 20 g—5 Questran Sachets—with ceto- 
macrogol emulsifying ointment to 100 g) was applied to the 
skin around the fistula daily, Stomahesive placed over this 
and a drainage bag attached to the Stomahesive 

After 48 h of treatment with cholestyramine ointment the 
inflammnation of the skin had almost completely subsided, 
despite the fact that the quantity of bile drainage remained 


unaltered The ointment was used until the fistula closed and 
during this tıme there was no further recurrence of the 
dermatitis. 


Discussion 

Even when conventional methods of treatment are used 
diligently, dermatitis around a bultary fistula can 
become extremely severe, progressing ultimately to 
ulceration of the skin and secondary infection. Allergic 
reactions to the adhesives and creams used around 
conduits may not uncommonly present as an allergic 
dermatitis, but this was not thought to be the case with 
this patient. 

The topical use of cholestyramine may result in 
binding of the bile acids draining from the bile fistulas, 
reducing the concentration of bile acids locally acting on 
the skin and thereby preventing the irritant dermatitis 
This brief report of one case illustrates the successful 
treatment of bilary fistula dermatitis with. chole- 
styramine ointment 
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‘Comparison of rubber band ligation and 
. haemorrhoidectomy for second- and third-degree 


haemorrhoids: a prospective clinical trial 
RUN A. MURIE, IAIN MACKENZIE AND ANDREW J. W. SIM* 


SUMMARY 

One hundred patients with second- or third-degree 
haemorrhoids were randomly allocated to haemor- 
rhoidectomy (50) or rubber band ligation (50). Forty-two 
in each group presented with rectal bleeding, haemor- 
rhoidectomy relieved 36 and rubber band ligation relieved 
3] of this symptom. All patients had prolapsing haemor- 
rhóids at presentation. One year after treatment 45 
haemorrhoidectomy and 43 rubber band ligation patients 
were assessed. Haemorrhoidectomy relieved 44 of 45 
patients and rubber band ligation fpi 34 of 43 
os 05). Haemorrhoidectomy caused pain in all cases, 
- lasting for more than 48 hin 35. Rubber band ligation was 

painless in 5 and produced pain for more than 48 h in 15 
Mean time off work was 32 days for haemorrhoidectomy 
and 3 days for rubber band ligation (P «0-001). 

Rubber band ligation as an outpatient procedure is 
an effective treatment for second- and third-degree 
haemorrhoids and should be considered before recourse 
to surgery. 


HAEMORRHOIDECTOMY 1s a well-established treatment 
for second- and third-degree haemorrhoids. It does, 
however, require a period of hospitalization and some 
form of anaesthesia. This procedure, although produc- 
y urinary 
retention, anal stenosis and haemorrhage (1). It is not 
surprising then that other techniques of haemorrhoid 
treatment have been developed. Amongst these are 
maximal anal dilatation (2), lateral subcutaneous 
sphincterotomy (3), cryotherapy (4) and rubber band 
ligation (5). If such techniques are to find a place in 
treatment they must achieve relief of symptoms similar 
'to haemorrhoidectomy while being acceptable to the 
patient, cost-effective and producing minimal 
complications. 

The present study has compared the outcome of 
treatment for second- and third-degree haemorrhoids 
by haemorrhoidectomy and rubber band ligation in 
terms of symptom relief, treatment complications and 
patient convenience. 


- 


Patients and methods 

Patients with second- or third-degree haemorrhoids referred 
for treatment during a 2-year period were studied. Age, sex and 
duration 'of symptoms were recorded. Rectal bleeding and 
haemorrhoidal prolapse were assessed at interview Rectal 
examination and proctoscopy were performed and the pre- 
sence of external skin tags and haemorrhoids recorded One 
hundred patients with no other anorectal or colonic disease 
were then randomly allocated to treatment by either haemor- 
rhotdectomy or rubber band ligation. 


Haemorrhoidectomy group 
ration was performed under neral or spinal anaesthesia 
er anal stretch, the standard operation of ligature and 
excision was carried out (6). Each haemorrhoid was dissected 


“rhod 


free of the internal sphincter and excised after its base was 
secured by a chromic catgut transfixion suture. The wounds 
were dressed with petroleum jelly gauze inserted into the anal 
canal. The patients were discharged from hospital, 1f clinically 
well, following their first bowel movement. 


Rubber band ligation group 
Rubber band ligation was performed in the outpatient depart- 
ment at the initial visit. No premedication or anaesthetic was 
used. With the patient in the left lateral position, a proctosc 
was introd into the lower rectum and withdrawn into the 
anal canal to expose the haemorrhoids Forceps were applied 
to the base of the haemorrhoid above the dentate line and tissue 
drawn into the barrel of the Barron hgator If pain was 
experienced at this point the tissue was released and a slightly 
higher site selected. Two size zero bands were then applied 
together. This was repeated at the remaining two classic 
haemorrhoid sites at the first treatment session The patient 
Mn asked to avoid having a bowel movement for 48 h after 
gation 


Follow-up 
Patients were followed up at 6 weeks, 3 months, 6 months and 1 
year after treatment: If clinically indicated, further follow-up 
and therapy were arranged Time off work was recorded. Pain 
following treatment, rectal bleeding and haemorrhoidal pro- 
lapse were assessed The patients were asked for their opinions 
the outcome of their treatment and whether they would be 
willing to undergo the same procedure again should symptoms 
recur 
Results are expressed as mean + standard deviation and the 
statistics are analysed by either the Wilcoxon rank sum test or 
y? analysis where appropnate. 


Results 

Forty-five of the 50 patients allocated to haemor- 
rhoidectomy were available for follow-up at 1 year Two 
patients did not agree to inpatient admission for social 
or business reasons, ariother was considered medically 
unfit for anaesthesia and surgery and 2 were lost to 


. follow-up. Forty-three of the 50 allocated to rubber 


band ligation were followed up for 1 year One patient 
developed an acute anal fissure and persistent haemor- 

dooar and was submitted to haemorrhoid- 
ectomy before final review, ] sought private treatment, | 
died of bronchial carcinoma within the follow-up 
period, 2 patients were followed up with good results at 
6 weeks and thereafter lost to review and 2 were lost to 
follow-up. 

In the haemorrhoidectomy group there were 29 males 
and 16 females of mean age 50 + 12 years. The mean 
duration of symptoms was 112 + 104 months. In the 
rubber band ligation group there were 28 males and 15 
females of mean age 53 + 15 years The mean duration 
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Table I: EFFECT OF TREATMENT. ON RECTAL 
BLEEDING E. 


Rubber band 
5 : Haemorrhoidectomy ligation 
(n — 42) (n = 42) 
No bleeding at 1 yr 36 31* 
Improved at | yr 5 q” 
No change at 1 yr , i 4* 


* Difference not significant. 


Table I: EFFECT OF TREATMENT ON PATIENTS 
WITH SPONTANEOUS REDUCTION OF 
HAEMORRHOIDAL PROLAPSE 


Rubber band 
Haemorrhoidectomy — ligation 
| (n = 16) (n = 16) 
No prolapse at | yr 16 15" 
Buptoved at l yr . 0 "m 


* Difference not significant. 


Table III: EFFECT OF TREATMENT ON PATIENTS 
REQUIRING MANUAL REDUCTION OF 
HAEMORRHOIDAL PROLAPSE 


3 Rubber band 
Haemorrhoidectomy ligation 
(n = 29) (n = 27) 
No prolapse at | yr 28 ^ ]o* 
Improved at 1 yr I : 6 
No change at 1 yr '0 2 
* P<0-05. 


Table IV: PATIENT ASSESSMENT OF TREATMENT 
RESULTS AT 1 YEAR 


Rubber band 
: Haemorrhoidectomy ligation 
` (n = 45) (n = 43) 
Excellent result 32 31* 
Moderately successful 10 7* 
No improvement 3 a 
Worse 0 0* 


* Difference not significant. 


of symptoms was 94 + 115 months. These groups are 
therefore comparable. ` 

Forty-two patients in each group presented with 
rectal bleeding. Three ın the haemorrhoidectomy group 
and one in the rubber band ligation group had haemor- 
. rhoidal prolapse but did not have rectal bleeding either 
at presentation or throughout the trial period. Thirty- 
six patients in the haemorrhoidectomy group and 31 in 
the rubber band ligation group obtained total relief of 
: bleeding at one year (Table J). 

All patients presented with prolapsing haemorrhoids. 
Sixteen patients 1n each group had prolapse which 
reduced spontaneously (second degree). All those 
having haemorrhoidectomy and 15 patients having 
rubber band ligation obtained complete relief of this 
symptom (Table II) Twenty-nine patients whose 
haemorrhoidal prolapse required manual reduction 
(third degree) were treated by haemorrhoidectomy; 28 
had no prolapse at final review. Of the 27 patients with 
. third-degree haemorrhoids who had rubber band lig- 
ation, 19 had no prolapse at one year (Table III). 


t t 
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`. In the haemorrhoidectomy group 2 patients had 
further surgery to remove anal skin tags. Rubber band 
ligation was performed on one occasion only in 31 
pu Ten patients had 2 applications of rubber 

nds, 1 had 3 and 1 had 4 applications. Those having 
more than one treatment usually required further 
banding at only one site. 

Haemorrhoidectomy caused pain in all cases, lasting 
for more than 48 h in 35. Rubber band ligation was 
painless in 5 and produced pain for more than 48 hin 15. 

Of 34 patients normally working in the haemorrhoid- 
ectomy group all lost time from work with a mean of 
32 + 22 days. Nineteen of the 34 patients normally 


' working in the rubber band ligation group had no time 


off work. The mean time off work in this group was 
3 + 7 days. This figure includes 1 patient who was off 


"work for 6 weeks. There is a statistically significan 


difference in time off work between the groups 
(P « 0-001). 

Patient assessment of treatment results is shown in 
Table IV. In the haemorrhoidectomy group 32 patients 
had an excellent and 10 a moderately successful result. 
In the rubber band ligation group 31 had an excellent 
and 7 a moderately successful result. We therefore 
consider that 42 patients (93 per cent) who had haemor- 
rhoidectomy and 38 patients (88 per cent) who had 
rubber band ligation had an acceptable outcome. If 
'symptoms recurred 39 out of 45 patients were willing to 
have a further haemorrhoidectomy and 36 out of 43 
were willing to have further rubber band ligation. 

Complications of treatment occurred in both groups. 
Following haemorrhoidectomy anal stenosis occurred 
in 2 patients, 1 developed a skin bridge across the anus, | 
had a postoperative haemorrhage requiring transfusion, 
1 developed severe low back pain after surgery and 3 

tients bad acute urinary retention. After rubber band 

gation 3 patients developed an acute anal fissure and 1 
had acute urinary retention. All complications were 
successfully treated. 


Discussion 

Rubber band ligation for the management of haemor- 
rhoids was introduced by Barron in 1963 (5) The rubber 
band produces a mucosal ulcer which heals by cicatriz- 
ation, fixing the mucosa to underlying tissue. This 
prevents descent of the haemorrhoid during defaecation 
and interferes with its blood supply. The technique can 
be performed on outpatients in a few minutes and 
without anaesthesia (7). Although the treatment can 
cause discomfort, this only occasionally prevents atten- 
dance for further ligation (8). 

Many workers have performed rubber band ligation 
at only one site at each outpatient visit, resulting in the 
need for further treatment sessions (7—9). While others 
have applied bands at two sites (10), we have ligated all 
three classic haemorrhoid sites in our patients at a single 


- outpatient visit without operative difficulty or undue 


patient discomfort. 

Cryosurgery and maximal anal dilatation are other 
alternatives to haemorrhoidectomy. Cryosurgery re- 
quires specialized equipment. Although the technique is 
rapid and needs no anaesthetic, it has the disadvantage 
of resulting in a profuse serous discharge from the area 
treated (11). Furthermore, a prospective, randomized 
trial of cryosurgery with Abbe: band ligation has 
shown that the latter is superior in providing better relief 
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of symptoms and causing less loss of time from work 


Maximal anal dilatation has the disadvantage of 
requiring general anaesthesia (12). Moreover, a pro- 
spective, randomized trial comparing this method with 
rubber band ligation has shown that rubber band 
ligation without anaesthetic produces no more dis- 
comfort than maximal anal dilatation under anaes- 


thesia. Rubber band ligation was shown to provide : 


better relief of rectal bleeding and haemorrhoidal 
prolapse (9). 

Haemorrhoidectomy also has disadvantages. For the 
patient it requires several days’ stay in hospital and 
further time off work in the I PA period. An 
anaesthetic is necessary and some degree of post- 
operative pain is always present. The use of an operating 
theatre is mandatory. Nevertheless haemorrhoidectomy 
remains a popular operation which is a tribute to the 
excellent results it can produce, and before rubber band 
ligation can be advocated as an alternative, it must be 
shown to achieve similar results. 

Although it has been suggested that a satisfactory 
outcome can be obtained in 95 per cent of patients 
treated by haemorrhoidectomy and in 92 per cent 
treated by rubber band ligation (13), the present study is 
the first prospective, randomized trial comparing the 
two techniques in detail, with a full 1-year follow-up 
We have shown that in well-matched groups of patients 
rubber band ligation controls bleeding as efficiently as 
haemorrhoidectomy. In those who have second-degree 
haemorrhoids, ligation abolishes prolapse as effectively 
as haemorrhoidectomy. Although rubber band ligation 
does not achieve such good results in patients with third- 
degree haemorrhoids, it is nevertheless effective in 70 per 
cent. 

The complications we have experienced with rubber 
band ligation, while not peculiar to this procedure (14), 
are different from those of V pM oregano Such 
complications are not more Sis ncs Or more severe 
than those following haemorrhoidectomy and are easily 
treated. 

Rubber band ligation treats rectal bleeding and 
haemorrhoidal prolapse effectively in the majority of 
patients. It is much less painful than haemorrhoid- 
ectomy and ‘is acceptable to patients both in outcome 


and in patient compliance should further treatment be 
needed. Rubber band ligation results in considerably 
less time off work than a surgical procedure and requires 
less hospital resources. We conclude that for second- 
and third-degree haemorrhoids rubber band ligation 
should be considered as the first line of treatment. 
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Benign breast disease and cancer* 
U. CHETTY,C C. WANG, A. P. M. FORREST AND M. M. ROBERTSt 


SUMMARY 

A study of 7000 women attending a diagnostic breast 
clinic and the Breast Screening Clinic in Edinburgh has 
failed to show a significant relationship between the 
occurrence of previous symptomatic breast disease and a 
risk of cancer. 


THE relationship between benign disease of the breast 
and breast cancer ts still uncertain. Although the results 
of case-control studies (1—4) carried out retrospectively 
suggest that women with benign disease and/or a history 
of a breast biopsy have a risk of developing breast 
cancer which is 1 3-5-0 times that of the general 
population, there is also contrary evidence (5). 
Therefore we considered it of value to study the 
incidence of benign breast disease in two groups of 
women-—(ad) patients attending our diagnostic breast 
clinic and (5) presumed 'well-women' who attended the 
pilot study of the Edinburgh Breast Screening Project— 
and to relate this to their final diagnosis. 


Patients and methods 
Between October 1974 and December 1978, 3175 patients were 
referred to the diagnostic breast clinic of the University 
Department of Clinical Surgery in the Royal Infirmary of 
Edinburgh. During the same period 3952 se dase normal 
women of 40—59 years of age attended the inburgh Breast 
Screening Clinic by invitation All women had a structured 
questionnaire completed at their first attendance, this including 
an inquiry on any previous breast complaint and biopsies 

The records of those patients with such a history were 
consulted to ascertain the nature of the previous breast 
complaint, when it had occurred, its side, whether biopsy had 
been carried out and, if so, its histopathology 

The management of patients and women attending these two 
clinics was identical All had a clinical examination and, if over 
35 years of age, mammography All palpable lesions were 
investigated by fine needle aspiration and, 1f solid and suspi- 
cious of cancer, further biopsy by Tru-cut needle. All other 
solid lesions and all mammographic lesions suspicious of 
cancer were excised and the histopathology defin 

At the diagnostic clinic a diagnosis of benign disease was 
made when there was a clinical or mammographic abnormality 
representing a discrete lesion, normally proved to be benign by 
biopsy or, if as a cyst, by aspiration At the screening clinic 
benign diseases also included diffuse fibroadenosis, as coded by 
two independent clinical and radiological observers. 


Resalts 
Diagnostic breast clinic 
Of the 3175 patients referred, 935 (29 per cent) were 
regarded as normal, 1792 (56 per cent) were diagnosed 
as having benign disease (of which 873 were biopsied) 
and 488 (14 per cent), as having cancer. In Table I we 
presént the incidence of a history of a previous breast 
complaint in these three diagnostic categories There isa 
significantly increased incidence of a history of previous 
breast complaint in those who have benign disease of the 
breast but no increase in those with cancer. 

As the age distribution in the three diagnostic groups 
of patients differs, we have also looked at the incidence of 
the various current diagnoses in the 684 patients with a 


Table I: INCIDENCE OF PREVIOUS BREAST 
COMPLAINT RELATED TO CURRENT DIAGNOSIS 
IN 3175 PATIENTS ATTENDING DIAGNOSTIC 
CLINIC 


Current No. with previous 
diagnosis Total history of benign complaint 

Normal 935 160 (17-1%)* 

Benign 1792 440 (24-6%)” 
disease j 

Cancer 448 84 (18 394)* 


Significance of difference: a v. b, x? = 19 82, P «0-001, a v c, 


y =0 055, n.s 


t 


Table I: PROPORTION OF PATIENTS WITH AND 
WITHOUT A HISTORY OF PREVIOUS BREAST 
COMPLAINT WHOSE CURRENT DIAGNOSIS IS 
NORMAL, BENIGN DISEASE OR CANCER 


Previous No with current diagnosis 
history Total Normal Benign Cancer 
Breast 684 160(23%) 440(64%) 84 (12 2%) 

complaint 
No breast 2491 775 (31%) 1352 (54%) 364 (14 6%) 
complaint 


previous history of breast complaint and the 2491 
patients without such a history (Table IJ) 

In women with a previous history of breast complaint 
the current diagnosis was more likely to be of benign 
disease than in those women without such a history. In 
those with cancer there was no difference in the propor- 
tion of women with or without a previous breast 
complaint. 

The symptoms causing the previous breast complaint 
were similar in the three diagnostic groups apart from 
pain which was a more common complaint in those who 
were now considered normal 

The incidence of a previous breast biopsy in the three 
diagnostic groups 1s given in Table III. More patients 
whose current diagnosis was of benign disease had a 
history of previous biopsy (14-3 per cent) than either the 
group considered normal (6:6 per cent) or those with 
cancer (6-6 per cent). Pathology reports were available 
for 344 biopsies; there was no preponderance of any 
type of benign disease in. either of the three groups Nor 
was there any significant relationship between the side 
on which a breast cancer had now developed and that of 
the previous breast complaint. 


Edinburgh Breast Screening Clinic 
Abnormalities were diagnosed in 964 (24 per cent) of the 
3952 women who attended the clinic. Of these, almost 
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all (940) were considered to have benign disease and 
only.24, cancer. Most women were regarded as having 
normal breasts. P 


Table I: INCIDENCE OF PREVIOUS BREAST 
BIOPSY RELATED TO CURRENT DIAGNOSIS IN 
3173 ie ATTENDING THE DIAGNOSTIC 
CLINI 


Current ` 
diagnosis Total No with previous biopsy 
Normal 935 62 (6 6%)" 
Benign 1792 257 (14-399)? 
disease 
Cancer 448 30 (6 6%) 


Significance of difference. a v. b, z? = 35:3, P<0.001. 


Table IV: INCIDENCE OF PREVIOUS BREAST 
COMPLAINT AND OF BREAST BIOPSY IN 3952 
WOMEN ATTENDING THE EDINBURGH BREAST 
SCREENING CLINIC 


Current No. with previous No. with 
diagnosis Total breast complaint previous biopsy 
Normal 2988 479 Dp 151 me 
Benign 940 232 (24 79^) 111 (11 8%) 
disease 
Cancer 24 8 (28-595) 2 (8-394) 


A history of previous benign disease was noted in 719 
women (18 y cent) and a history of a previous breast 
biopsy in 264 (7 per cent). The incidence of history of 


Special announcement 


previous breast complaint in the three diagnostic cate- 
gories is shown in Table IV and follows the same pattern 
as in the data for the diagnostic clinic. Again there was 
no evidence.of any association between a history of 
previous benign disease and breast cancer. ~ 


Conclusion 

This preliminary analysis of the results of our study has 
failed to show that women diagnosed as having breast 
cancer have an increased likelihood of having a history 
of a previous breast complaint. However, those women 
attending a diagnostic or screening clinic and found to 
have benign disease of the breast are more likely to have 
such a history. A more detailed analysis will be reported 
but meantime we found no support for the supposition 
that women with a previous history of 'benign disease' 
of the breast or a previous breast biopsy are more at risk 
of developing cancer than women without such a 
history. 
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Cancer of the oesophagus—how should tumour biology 


affect treatment? 
JOHN'G. ROBERTS* 


SUMMARY 

Án analysis of the biology of cancer of the oesophagus 
suggests that significant dissemination may not have 
taken place at the time of diagnosis in approximately one- 
third of cases. Positive nodal histology in the mediastinum 
or abdomen is the best available evidence of disseminated 
disease. Patients without such nodal involvement there- 
fore represent a group in whom the disease is most likely 
to be localized. It ts suggested that only these patients be 
subjected to aggressive local therapy. The effects of no 
treatment, ortho- and megavoltage radiotherapy, surgery 
and combinations of surgery and radiotherapy are re- 
viewed. The need for cooperative randomized clinical 
trials to: test thé biological hypothesis outlined is dis- 
cussed. Megavoltage radiotherapy as a primary treat- 
ment for oesophageal cancer followed by radical surgery 


in those patients without evidence of dissemination from: 


nodal histology is proposed as a basis for such clinical 
trials. ~ 


\ 4 

PALLIATION is traditionally the justification for treat- 
ment in carcinoma of the oesophagus. Surgery has until 
recently been accepted as offering the best palliation and 
an occasional chance of cure. When patients unfit 
because of intercurrent disease and obvious metastases 
have been excluded, the role of surgery in palliation or 
cure was simply put by Collis (1): “In any case the growth 
was removed if possible’. . 

It is, however, no longer accepted that surgery offers 
the best palliation, particularly since Pearson’s excellent 
results obtained in squamous carcinoma with linear 
accelerator irradiation (2). If such results are now more 
generally obtainable fewer patients will be offered 
surgery, especially as 'radiotherapy less frequently 
causes the early death of the patient than does 
surgery (2). 

Pessunism about all forms of treatment for oeso- 
phageal cancer is not unusual (3, 4) and the case against 
any role of surgery has been strongly argued (5, 6). 
Arguments in favour of surgical treatment have also 
been presented (7, 8) but have generally implied that 
excision is applicable to an increasingly smaller group of 
patients. However, even with a philosophy aimed 
simply to provide palliation there is an ultimate role for 
surgery, which can cure some patients e primary 
role for surgery in palliation may therefore be receding 
but most long term survivors reported in the literature 


have undergone some form of excision and 1n most . 


series, with the notable exception of that of Pearson (2), 
surgery still offers the greatest chance of cure. 

This review assesses the factors contributing towards 
cure in oesophageal cancer and outlines the need for 
careful selection of patients to be treated aggressively 
with a prospect of long term survival. The proposed 
approach should result in a better returh on a surgical 
investment. It is also suggested that the natural history 


of the tumour can provide an explanation for the 


- 


apparently confusing results of various treatment regi- 
mens. The philosophy proposed is that patients should 
be carefully selected for surgery with cure in mind. 

Evidence in support of the arguments will be taken 
from series describing the clinical course of patients not 
ele to any form of treatment and the autopsy 
findings in such patients. The histology of lymph nodes 
draining a tumour is related to prognosis in most 
cancers and arguments will be presented relating 
prognosis to the extent of nodal involvement in oeso- 
phageal cancer. The effect of various treatment regi- 
mens will be reviewed. Finally, the influence of all the 
factors discussed on the proposed approach to therapy 
will be summarized. 


The natural history of the untreated disease 


Between 20 and 50 per cent of oesophageal cancers are 
resected (6, 10—12). Those not treated by surgery are 


. given radiotherapy knowing before treatment is begun 


that in 35 per cent at best the treatment is palliative (5) 
Many of the remainder are palliated by intubation or, if 
fit for surgery, with bypass procedures (13-19). A 
proportion of patients are in such a poor condition that 
no treatment 1s possible. Since in recently published 
series only patients with the poorest prognosis are 
selected for the ‘no treatment’ group, the best impres- 
sion of the natural history of the disease is gained from 
older series. Most such series agree that virtually all 
untreated patients die within 2 years (1, 3, 19-22). In 
Pearson's (22) series 93 per cent were dead within 1 year 
and it was noted that only 16 per cent lived longer than 6 
months (22). In most such series mean survival is less 
than 6 months and the figure of 2-8 months quoted by 
Lawler (23) is typical. In later series many of these 
untreated patients were not considered for more ag- 


ET De therapy because of their poor general condition 
2 


1). Despite the fact that untreated patients may form a 
selected group in some recent series (22), the difference 


.'" in survival in such patients is not so different (Table J). 


The pattern of survival in untreated patients (Table I) 
form a useful yardstick with which to compare the 
effects of treatment. . 

The results of intubation, surgical or endoscopic, 
suggest that this may prolong survival by a few months. 
However, the influence of intubation on survival is 
evidently small (13—18). 


Autopsy findings in untreated patients 

There are two consistent and interesting findings at post 
mortem tn untreated patients (26—29): (a) the cancer is 
restricted to the perioesophageal tissues in one-third of 
cases, and (6) lymph node metastases are invariably 
found in patients dying with disseminated disease. 
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Table I: SURVIVAL IN UNTREATED OESOPHAGEAL CANCER 


No surviving 


No. of 
Ref. no. patients ] yr 2 yr 

(24) 186 18 (9:796) 3 (1 6%) 
(1) 296 20 (6-795) 0 
(25) T4 2 (2-696) 0 
(22) 416 18 (4 376) 0 

| 

Total 975 58 (5-9%) 3 (0-394) 


The finding of localized disease in one-third of 
patients dying from a tumour with such a poor prog- 
nosis is somewhat unexpected but 1s probably explained 
by the fact that a majority of patients die from 
pulmonary septic complications which are the result of 
obstruction (28). 

None the less, the fact that at post mortem one-third 
of patients still have localized disease invites speculation 
about the biology of the tumour. Presumably, the 
explanation lies in a varying metastatic potential similar 
to that found in most cancers which gives rise to, on the 
one hand, small tumours with extensive metastases and, 
on the other hand, larger tumours that have not 
disseminated by the time that local complications have 
killed the patient. 

If the above observations are true for patients dying 
from the disease they must equally be true for patients at 
the time of diagnosis. Inevitably, local treatment such as 
surgery or radiotherapy will only produce long term 
survivors in those patients with disease localized to the 
oesophagus. The remaining patients, many with occult 
disseminated disease, have no prospect of long term 
survival until effective systemic therapy becomes 
available. But, even in these patients local therapy can 
be expected to extend the time before complications due 
to perioesophageal extension arise or the patients die 
from disseminated disease (5). 

It can be seen, therefore, that reported results of 
treatment depend on the proportion of patients with 
localized or occult disseminated disease included in the 
treatment groups. It 1s also clear that to obtain a higher 
proportion of long term survivors after surgery some 
method of disclosing those patients with occult dis- 
seminated disease is required. Autopsy findings provide 
a pointer in this regard in that yee with dis- 
seminated disease have lymph node metastases and 
nodal histology will be considered further as a dis- 
criminant factor. 


Nodal status as an index of poor prognosis — . 
In most solid tumours the presence of histological 
lymph node metastases is associated with a reduced 


3 yr 


Comments 


0 57 (30-694) 
SUIVI 
6 mth 
0 276 (93%) 
survived 
i mth 
0 4(5-2% 
survi 
6 mth 
(mean survival 
2:5 mth) 
0 278 (67%) 
survived 


] mth 


0 6 mth 
survival 
61/263 (2395) 


survival. Nodal status, as a rule, is noted postopera- 
tively to allocate patients to a poorer prognosis group; 
and until the advent of adjuvant chemotherapy it was 
assumed that many of these patients had untreatable 
occult disseminated disease. In general, surgeons have 
not sought evidence of nodal histology preoperatively to 
decide which patients should have operative interven- 
tion, but there 1s a strong argument for this in oeso- 
phageal cancer. 

Extracting evidence from the surgical literature that 
positive nodal histology 1s unfavourable can be difficult. 
Indeed, in one large series nodal status did not appear to 


. influence survival (30). This relative lack of evidence 


arises because it has not been standard surgical practice 
until recently to report the relationship of detailed nodal 
status at operation, or in the surgical specimens, with 
survival It is hoped that a more general acceptance of a 
classification such as that proposed by the Japanese 
Society of Oesophageal Diseases (31, 32) will produce a 
clearer reporting of the importance of nodal status. 


Involvement of local lymph nodes 

None theless, evidence does exist in the English literature 
outlining a poor prognosis in association with positive 
nodal histology. Dietrich (33) used a modification of 
Dukes' classification (34) to study the operative speci- 
mens of 163 oesophageal cancers. A majority of these 
were adenocarcinomas in the lower third of the oeso- 
phagus but he demonstrated that most patients without 
histological nodal involvement or perineural or lym- 
phatic invasion survived 5 years. The favourable out- 
come when lymph nodes are negative is also reported by 
Nakayama and Kinoshita (35). Appelquist (12) ele- 
gantly illustrated the effects of the stage of the disease 
when surgery alone is the treatment. In those patients 
with tumour localizéd to the oesophageal wall 5-year 
survival was 34 per cent (40/116), and where local lymph 
nodes were involved survival was 15 per cent (4/47). 
Appelquist (12) did not have any long term survivors 
in patients with metastases below the diaphragm. In 
dae al sumilar observations have been made 
36-39). 
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In many solid tumours nodal involvement some 
distance from the tumour is associated with a very poor 
prognosis. The evidence cited above suggests that this 
may be true for oesophageal cancer and that treatment 
aiming for long term survival should be directed to those 
patients with perioesophageal disease. Conversely, it is 
not unlikely that patients with distant metastases have a 
similar survival to untreated patients despite aggressive 
therapy. 


Distant nodal metastases 

Coeliac nodes: Traditionally the surgical attack on 
malignant disease has embodied wide excision of the 
primary tumour with the draining lymph nodes. In 
recent years radical radiotherapy to the lymphatic 
drainage has been substituted for lymphadenectomy in 
many cancers. Such considerations may have led 
Guernsey and Knudsen (40) to use high dose radio- 
therapy to the mediastinum and epigastrium after 
surgery for cancer of the oesophagus. No improvement 
of survival ensued and all patients with positive coeliac 
nodes were dead within 12 months. The survival of 
patients with coeliac nodal involvement but not treated 
by radiotherapy is similar (41-43). Thus, subdiaphrag- 
matic nodal involvement is confirmed as a poor prog- 
nostic index. Nakayama and Kinoshita (35) stated that 
only patients without subdiaphragmatic spread were 
incorporated in their surgical studies. Since subdia- 
phragmatic spread is associated with a very poor 
prognosis and other patients who die early are also 
excluded by the length of time taken to complete his 
staged procedure, Nakayama’s results (albeit with a 
small number followed for 5 years) may simply reflect an 
effective method of selecting a favourable group of 
patients. 

Neck and mediastinal nodes: It has been suggested that 
lymph from above the mid point in the oesophagus 
drains mainly to the anterior mediastinum (44) and 
there is evidence that histologically positive lymph 
nodes here or in the neck carry an extremely poor 
prognosis, few patients surviving 6 months (42, 43, 45). 
Murray (43) noted that fixity of mediastinal lymph 
nodes was associated with extensive intrathoracic dis- 
ease and mediastinal nodal involvement often cor- 
related with coeliac node involvement. Berglin (44) 
stated that no patient with negative mediastinoscopy 
had other metastases if the tumour was less than 30 cm 
from the incisor teeth. Below 30cm negative media- 
stinoscopy was found in 36 patients, 24 of whom had 
metastases elsewhere. Thus  mediastinoscopy can 
disclose patients with potentially localized disease when 
the tumour is above 30 cm and suggests that cure is a 
real prospect in many of these patients with aggressive 
therapy. 


The selection of patients with disseminated disease 
From the review of the influence of nodal status outlined 
above, there is strong evidence to suggest that sub- 
diaphragmatic, neck and mediastinal histological nodal 
involvement are indices of an extremely poor prognosis. 
The vast majority of these patients will die within à year 
with disseminated disease. These patients should, there- 
fore, undergo therapy which has a low early mortality 
and morbidity, and irradiation or intubation is the most 
appropriate. 

The capacity to select patients with disseminated 
disease should also benefit patients with a more 
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favourable prognosis. The exclusion of uh node- 
positive patients allows the remaining patients to be 
treated aggressively with a view to cure. Furthermore, in 
this way, a more homogenous group of patients will be 
treated and the results should be more comparable and 
reproducible. The extent of local involvement within the 
chest by node biopsy and in the surgical specimen could 
also demonstrate a clearer pattern of prognosis within 
this relatively more favourable group of patients. 

Indirect evidence of nodal enlargement and in par- 
ticular intrathoracic disease may be obtained with 
computed axial tomography (46, 47) and preclude 
thoracotomy in some patients. 





The biology of oesophageal cancer 

Successful treatment of any neoplasm is based on an 
understanding of its biology. The surgical approach to 
cancer of the oesophagus was considerably modified 
when the extent of mucosal spread of squamous car- 
cinoma was realized (48). Submucosal spread is prot 
ably more important in squamous carcinoma (49, 50) 
than in adenocarcinoma (33). Indeed, if as Dietrich (331 
suggests involvement of lymphatic spaces is associated 
with a poor prognosis, a long tumour probably denotes 
disseminated disease. 

It is not clear at which point an oesophageal cancer 
becomes disseminated and the length of a tumour when 
metastasis occurs may vary according to tumour type. IH 
has been argued that all tumours longer than 5 cm are 
disseminated (51, 52) but this has not been surgical 
experience. In 1957 Pettit (53) noted a surprising 
number of long term survivors among those with 
tumours approaching 7 cm. This observation supports 
the evidence quoted in this review that approximately à 
third of oesophageal cancers disseminate late. But there 
is a general agreement that a tumour longer than 10 cm 
is untreatable (5, 7, 33). | 

The margin of surgical excision of a squamous 
carcinoma needs to be greater than for most gastro- 
intestinal cancers. Nakayama (48) and McKeown (54) 
have developed their own techniques for total oesopha- 
gectomy to ensure the widest possible margin. Such 
approaches are rational but the prognosis of squamous 
carcinomas of the lower third is better than might be 
expected (10) and here a clearance of 10 cm may be ali 
that is required if frozen section proof of clearance is 
used (55, 56). The wider clearance necessary for squam- 
ous carcinoma probably demands separate abdominal 
and thoracic procedures (57, 58) while adeno- 
carcinoma can be adequately cleared with the more 


. limited abdominothoracic approach (59). 


The evidence quoted earlier in relation to nodal status 
suggests that where the tumour is above 30 cm medias- 
tinoscopy should be carried out before surgery is 
considered, and if the tumour is lower than 30 cm nodal 
status should be established at laparotomy by biopsy of 
subdiaphragmatic nodes before oesophagectomy is em- 
barked upon. The true intrathoracic extent of the 
disease may only be evident on thoracotomy although 
CAT scanning (46, 47), mediastinoscopy (43) and 
Azygos venography (60, 61) may be helpful. 

It has been suggested that there is histological « evi- 
dence that a host reaction takes place in oesophageal 
cancer (36). The influence of such a reaction on the 
prognosis in the majority of patients is by no means 
clear and the poor prognosis of most cases would 
suggest that it is small. 
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The effect of treatment on the disease 

Radiotherapy: Until the advent of megavoltage radio- 
therapy cure was very unlikely by radiotherapy (see 
Table V). Indeed few patients lived longer than 2 years 
after orthovoltage therapy (4, 10, 21—23, 62). However, 
mean survival may be trebled (in Lawler's series (23) 
from 2-8 to 9-8 months) and a few patients may survive 
beyond 3 years. With megavoltage radiotherapy 5-year 
survival is excellent in some hands (1) but not univer- 
sally so (4, 10). In most series some patients survived 5 
years but Pearson's (1) results are virtually unique in the 
literature (Table II). 

Surgery alone: The results of a number of large series are 
shown in Table III. In the series quoted it must be 
realized that surgery took place in the majority of 
patients over 10 years ago. An improvement in surgical 





mortality during the past decade is probable and a 
mortality nearer 10 per cent may nowadays be possible. 
Such an improvement in operative mortality 1s neces- 
sary as, in most series, the operative mortality is greater 
than the 5-year survival and it is not surprising that 
arguments against surgery have been put forward (5, 6). 
Combinations of surgery and radiotherapy: The limit- 
ations of radiotherapy lie in the length of field that can 
be used whereas surgery is limited in the lateral clear- 
ance that is obtained (5). Therefore, there should be a 
benefit seen in survival where both surgery and radio- 
therapy are used in combination. Indeed, several series 
demonstrate an approximate doubling of the 5-year 
survival with preoperative radiotherapy in comparison 
with earlier surgical series from the same centres 
(35, 38, 66) (Table IV). In most of these series there is 


Table Il: EFFECT OF MEGAVOLTAGE RADIOTHERAPY ON OESOPHAGEAL CANCER 


No. surviving 


No. of | 
Ref. no. cases | yr 2 yr 3 yr Comments 
(22) 144 64 (44%) 39 (27%) 32 (22%) 100% cr la 
| mth, 
22% 3 yr 
(62) 40 5/40 3/40 2/40 2-574 survived 
(12:595) (7-598) (5%) 5 yr 
(4) 104 21/104 6/104 4/104 Approx. 60% 
(20%) (6%) (4%) survived 
6 mth 
(63) 115 N.A. 1/115 None 3 survived 
| -2 years 
Total 403 90/288 49/403 38/403 60% survived 
(31%) (12%) (9%) 3 mth 





N.A., Not available. 


Table Ill: THE EFFECT OF SURGERY ALONE ON CARCINOMA OF THE OESOPHAGUS 





No. surviving 





Operative 
Ref. no. Total Resectability mortality | yr 3 yr 5 yr Comments 
(10) 748 334/748 74/334 N.A. 126/505 70/505 
(45%) (22%) (25%) (13:994) 
(64) 1769 1026/1769 232/1026 557/1026 N.A. 81/1026 
(58%) (22-69) (54-394) (7-994) 
(11) 837 400/837 1294 N.A. N.A. 56/400 
(48%) (14-4%) 
(54) 276 253/276 23/253 *35/69 *17/69 *16/69 *Radical therapy 
(92%) (9-1%) (51%) (25%) (20%) group 
(65) 190 140/190 39/140 33/140 8/140 4/140 60% survived 
(74%) (28%) (24%) (57%) (3%) 6 mth 
(12) 833 216/833 46/216 150/216 93/216 39/216 
(26%) (21%) (75%) (43%) (1894) 
(4) 966 64/141 54/141 zz 60% zx 18% 6/64 80% survived 6 mth, 
(45%) (38%) (9:394) most treated 
| with radiotherapy 
(39) 292 214/292 39/214 116/214 N.A. 30/214 Adenocarcinoma 
(73%) (18%) (54%) (14%) included 25% 2- 
yr survival 
Total 5911 2647/5086 468/2184 891/1665 . 151/930 . 302/2634 197/281 
(52%) (21%) (53%) (16%) (11-5%) (70%) SE 
6 mt 


e A T A AR a te i a Apt Tita rt aee m a i tmr tmr rns tenen emm rein 


N.A., Not available. 








Table IV: EFFECT OF SURGERY AND PREOPERATIVE RADIOTHERAPY ON 


CARCINOMA OF THE OESOPHAGUS 
No. surviving 





Ref. no. Total | yr 2 yr 3 yr 5 yr Comments 
(35) (67) 57 38/64 20/57 11/40 3/8 
(5995) (35%) (275%) 375%) 
(68) 101 N.A. 23/101 N.A. 14/101 
(13%) 
(67) 47 NA. N.A. NA. 2/47 Operability 
(4%) higher 
(37) 46 N.A. 5/46 3/46 2/46 
(6:5%) (4:394) 
(66) 96 48/96 38/117 X 25/96 29/117 70% survived 
(50%) (26%) (25%) 6 mth 
(38) 40 N.A. 11/40 N.A. 9/40 
(22:5%) 
Total 408 86/160 N.A. 39/182 59/359 70% survived 
(54%) (21%) (16-494) 6 mth 


NNNM MEME UEM E RE 


N.A., Not available. 
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Table V: EFFECT OF TREATMENT IN CARCINOMA OF THE OESOPHAGUS 
No. surviving 


No. of 
patients 6 mth | yr 2 yr 3 yr 5 yr 
Untreated 975 61/263 58/975 3/975 0 0 
(23%) (5:994) (0:394) 
Orthovoltage 1389 60% 105/1389 30/1101 17/995 25/1389 
(7-6%) (27%) (17%) (1:599) 
Megavoltage 403 60% 90/288 49/403 . 38/403 36/363 
(31%) (12%) (9%) (9:894) 
Surgery alone 5911 66% 891/1665 25% 151/930 302/2634 
(53%) (16%) (11-594) 
Preop. 408 70% 86/160 97/361 39/182 59/359 
radiotherapy and (5494) (27%) (21%) (16:494) 
surgery 





evidence in the surgical specimen that radiotherapy does 
not always sterilize the primary tumour. This is in 
keeping with Pearson's observation (5) that signs of 
local recurrence after radiotherapy appear at about | 
year and also with the high local recurrence rate noted 
by Parker (8) after radiotherapy alone in localized 
disease. Furthermore, even in series which have not 
shown an improvement in survival after preoperative 
radiotherapy, comments have been made on improved 
local resectability (37, 69). 

If combined intensive local therapy is to show benefit 
it should be in those patients without involved nodes. 

Nakayama (3) reported on 3-year survival of 35-7 per 
cent in 14 node-negative patients with surgery alone 
whereas after preoperative radiotherapy all 7 similar 
patients survived 3 years. In recent series using pre- 
operative radiotherapy the only long term survivors 
were patients without nodal metastases (37, 38). 

Similarly, postoperative radiotherapy could only be 
expected to be of value when there is only local residual 
disease. The evidence that exists suggests that postope- 
rative radiotherapy is most effective when given as soon 
after surgery as possible, without awaiting recurrence, 
especially when residual disease is limited to the margins 
of resection (9, 70). 





Comparison of treatment methods:1n Table V the pooled 
results of the effects of no treatment, ortho- and 
megavoltage radiotherapy, surgery alone and surgery 
with radiotherapy from all quoted series are sum- 
marized. Different groups of patients are included under 
each heading. However, the results suggest that the best 
results accrue from a combination of preoperative 
radiotherapy followed by oesophagectomy with a wide 
margin of clearance. Most of these results have been 
obtained before mediastinoscopy or laparotomy was 
used to detect disseminated disease. lt is therefore 
suggested that aggressive local radiotherapy where there 
is no evidence of obvious occult dissemination may 
result in further improvement of long term survival. 
Those series where no benefit of preoperative ra 
therapy was demonstrated (37, 69}—if the hypotl 











suggested is correct —must have included patients with 
mediastinal and abdominal nodal involvement. 


Proposed approach to therapy 

The results summarized in Table V provide the best 
argument for treating carcinoma of the oesophagus. 
Furthermore, it presents clear evidence against those 
who feel there is little place for surgery (5, 6). None the 
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less, present day treatments only prolong survival when 
the disease remains very close to the primary tumour. 

Combined preoperative megavoltage radiotherapy 
with radical oesophagectomy within a few months may 
be the most effective approach in patients with localized 
disease (Tables IV, V). However, this group of patients 
is likely to comprise at best a third of all patients. 

Palliation remains the only realistic aim of treatment 
in the remaining patients. Table V illustrates that 
treatment influences survival even in those patients with 
the worst prognosis. Without treatment three-quarters 
will be dead in 6 months whereas two-thirds survive if 
treated (whichever modality is selected). 

The available evidence suggests that radical treatment 
would be inappropriate in any patient with severe 
intercurrent disease, a tumour longer than 10 cm or 
clinical evidence of disseminated disease. The prime 
requirement of therapy for these patients is rapid relief 
of dysphagia. Endoscopic intubation from above prob- 
ably provides the most direct and safest method of 
achieving this which may also prolong survival for a 
month or two (16). The survival after intubation may be 
prolonged further by the addition of megavoltage 
radiotherapy in the fitter patients. 

When such patients have been excluded more aggres- 
sive therapy can be contemplated. Mediastinoscopy can 
be carried out early in the assessment of patients but it is 
doubtful whether staging laparotomy separate from 
that carried out with oesophagectomy will be acceptable 
to all patients or all surgeons. Therefore, for tumours 
below 30cm the optimum time to undertake lapa- 
rotomy may be immediately prior to oesophagectomy 
using frozen section to detect nodal involvement. 

Using the staging procedures of mediastinoscopy and 
laparotomy in this way allows megavoltage radio- 
therapy to precede surgery. Furthermore, this policy 
allows radiotherapy to be the sole treatment in those 
patients who have nodal metastases. The dose of 
radiotherapy used must, therefore, be suitable both as a 
preoperative adjuvant and for effective local palliation. 
The dose of 2000 rad advocated by Nakayama (35, 67) 
may not provide adequate long term palliation. On the 
other hand damage to vital structures such as the heart 
caused by the 6000 rad used by Guernsey and Knudsen 
(40) suggests that a lower dosage than this should be 
used. A megavoltage dosage of some 4000 rad (similar 
to that used by Pearson (1)) may serve both the needs of 
palliation and preoperative therapy. 

Where pretreatment dysphagia is not incapacitating 
radiotherapy may suffice as the only initial therapy. 
However, if the major pretreatment symptom is dys- 
phagia, intubation may be appropriate in patients prior 
to staging, allowing adequate nutrition during this 
phase. 

Where the tumour is adenocarcinoma a strong argu- 
ment for treatment by surgery alone can be put forward. 
However, there is evidence that preoperative radio- 
therapy may be of value even in these patients (67). 
Furthermore, Pearson's (5) 17 per cent 5-year survival 
for adenocarcinoma of the lower third treated by 
radiotherapy alone suggests that the approach outlined 
above for squamous carcinoma may still be appropriate 
for this tumour. 

The evidence presented in this review suggests that 
megavoltage radiotherapy should form the primary 
therapy of oesophageal cancer in fit patients. 
Furthermore, surgery is appropriate only in those 
patients shown by staging procedures to be potentially 


curable. The series quoted are not strictly comparable 
and this probably weakens the argument. None the less, 
the quoted series form the only evidence from which a 
hypothesis on the relationship of the biology to the 
treatment of oesophageal cancer can be constructed. A 
clear pattern of the biology of oesophageal cancer 
emerges which could be used as a working hypothesis in 
much needed multicentre randomized trials. 
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Oesophageal resection with pharyngogastrostomy for 
corrosive stricture of pharynx and oesophagus 


T. TIT 


SUMMARY 

A personal experience of 4 patients with combined 
pharyngeal and oesophageal stricture treated by total 
oesophagectomy with pharyngogastrostomy is reported. 
Postoperative recovery was smooth without any instance 
of anastomotic leakage and swallowing was restored. The 
major complication was recurrent dysphagia in the first 2 
patients because of construction of too narrow an anasto- 
mosis, aggravated by postoperative scarring. Recurrent 
dysphagia did not occur during a 1-year follow-up in the 
subsequent 2 patients in whom a large pharyngogastro- 
stomy anastomosis was established to the posterior 
pharyngeal wall. Minor tracheal aspiration occurred but 
even in the 2 patients with associated laryngeal injury, the 
symptoms subsided once swallowing was restored. 
Regurgitation was a problem only in one patient who 
developed gastric stasis; however, the symptoms subsided 
after pyloroplasty. 

Reconstruction of pharyngo-oesophageal stricture by 
phar yngogastrostomy restores almost normal swallowing 
provided that laryngeal function is adequate and a large 
pharyngogastrostomy anastomosis is established. 


RECONSTRUCTIVE surgery for combined stricture of the 
pharynx and oesophagus remains a challenging prob- 
lem. The scant literature suggests that postoperative 
complications of anastomotic leakage and stenosis, 
tracheal aspiration and regurgitation occur with dis- 
turbing frequency. Encouraged by our results of oeso- 
phageal resection with cervical oesophagogastrostomy 
‘for corrosive stricture limited to the oesophagus (1), 
the present author treated 4 patients with combined 
pharyngeal and oesophageal stricture by total oeso- 
phageal resection with pharyngogastrostomy at the 
University Hospital in Kuala Lumpur. This paper 
reports on the experience and discusses the occurrence 
and prevention of postoperative complications follow- 
ing pharyngo-oesophageal reconstruction. 


Case reports 

Case 1: A 37-year-old Chinese woman was referred with 
complete dysphagia after caustic soda ingestion | year pre- 
viously. Barium swallow was unsuccessful but retrograde 
oesophagogram via a gastrostomy showed an almost full 
length oesophageal stricture. Endoscopy showed a scarred 
epiglottis with severely fibrotic and obliterated hypopharynx. 

Total oesophagectomy with pharyngogastrostomy was per- 
formed. The operative procedure was in three stages as 
described for reconstruction of oesophageal stricture (1). but 
oesophageal resection was at the level of cricopharyngeus and 
the gastric fundus was brought higher and anastomosed with 
the pharynx. 

Briefly, through an upper midline incision, the gastrostomy 
was repaired, duodenum extensively Kocherized and the 
stasach mobilized with preservation of blood supply from the 
nght gastric and gastroepiploic vessels. Pyloroplasty (which 
has not been our routine) was performed for associated 
corrosive pyloric stricture. Through a right thoracotomy the 
thoracic oesophagus was mobilized, the stomach drawn into the 
posterior mediastinum, the oesophagus divided and the cardia 
closed. Through a right transverse cervical incision, the cervical 


oesophagus was mobilized and transected, the divided hypo- 
pharynx was closed and the gastric fundus drawn up for 
gastropharyngostomy. Gastric anastomosis was made to a 
relatively less fibrotic area of the lateral wall, attaining a lumen 
which could admit the index finger. 

Postoperative recovery was smooth and within a week the 
patient could swallow a soft diet. However, recurrent dys- 
phagia associated with coughing bouts from tracheal aspir- 
ation occurred 3 months later. Bouginage of the stenotic 
pharyngogastrostomy relieved the symptoms and was repeated 
at 3-6-monthly intervals during the 3-year follow-up period. 


Case 2: An 18-year-old Indian woman swallowed formic acid 
and developed severe strictures just distal to the cricopharyn- 
geus sphincter and at the mid-oesophagus. She was referred 1 
year later following an unsuccessful attempt at jejunal bypass. 

Total oesophageal resection was performed. The gastric 
fundus was anastomosed to the divided hypopharynx at the 
level of cricopharyngeus. 

She made a rapid recovery and was able to take a normal 
diet. However, recurrent dysphagia of solids associated with 
coughing bouts occurred 2 months later and she has required 
bouginage of the pharyngogastrostomy anastomosis on four 
occasions in the 3-year postoperative period. 


Comments on Cases 1 and 2 

The anastomosis of the gastric fundus to the lateral pharyngeal 
wall in Case 1, and to the divided hypopharynx in Case 2 was 
unsatisfactory as there was early onset of postoperative 
anastomotic stricture. 

In the next two patients improved exposure of the posterior 
pharyngeal wall facilitated a considerably wider pharyngo- 
gastrostomy anastomosis and this successfully prevented re- 
current dysphagia. 


Case 3: A 19-year-old Indian man developed complete dys- 
phagia following caustic soda ingestion in 1974. There was 
extensive stricture of the oesophagus and hypopharynx, epi- 
glottic scarring and left vocal cord paralysis. He had repeated 
episodes of aspiration pneumonia and developed bronchiec- 
tasis. An attempt at reconstruction at another hospital was 
abandoned after neck exploration. 

On referral the severe bronchiectasis was treated by right 
middle lobectomy and 5 months later total oesophagectomy 
with pharyngogastrostomy was performed. 

Improved exposure of the posterior pharyngeal wall was 
obtained by positioning the patient supine with a sandbag 
beneath the right shoulder and the head turned left, and use ofa 
large Z-shaped skin incision with the vertical limb along the 
anterior border of the right sternomastoid. After division of 
sternomastoid, medial retraction of the thyroid gland and 
lateral retraction of the carotid sheath provided an un- 
obstructed view of the posterior pharyngeal wall. 

The gastric fundus was anastomosed to an inverted T 
incision (each limb 3 cm long) on the posterior pharyngeal wall 
using a single layer of interrupted silk suture. To eliminate 
tension in the anastomotic suture line the tubular gastric 
fundus was anchored to the prevertebral fascia. 

The patient made a rapid recovery with restoration of 
swallowing of normal diet. 


* University Department of Surgery, Singapore General 
Hospital, Outram Road, Singapore 3. 





Fig. 1. Case 4. Barium swallow | week after pharyngo- 
gastrostomy: aspirated barium outlines trachea. 


Four months later he complained of indigestion, inability to 
retain a normal meal and regurgitation of undigested food. 
Barium meal revealed a grossly dilated stomach with pyloric 
obstruction. Pyloroplasty which had been omitted at the time 
of reconstruction was performed with relief of the symptoms of 
gastric stasis. 


Case 4: A 16-year-old female Indian developed strictures of 
cricopharyngeus and mid-oesophagus following formic acid 
ingestion | year previously, Oesophageal dilatation at another 
hospital was complicated by oesophageal perforation. 

Total oesophagectomy with pharyngogastrostomy was per- 
formed as in Case 3. 

The patient recovered uneventfully and to date swallows 
normally (Fig. |). Barium swallow cineradiography showed a 
normal swallowing mechanism even with the patient in a 
supine position. 


Discussion 

Surgical replacement of the hypopharynx and oeso- 
phagus with concomitant laryngectomy has been per- 
formed most often in cancer patients. Reconstruction 
for corrosive stricture of the pharynx with preservation 
of the larynx remains a challenging problem and only a 
few cases have been reported. Although reconstruction 
with grafts of colon (2, 3), reversed gastric tube (4) and 
whole stomach (5, 6) restored swallowing, postopera- 
tive complications of anastomotic leakage and stenosis, 
tracheal aspiration and regurgitation have occurred 
frequently. 
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In the present experience recovery after oesophag 
ectomy with pharyngogastrostomy was rapid, without 
any instance of anastomotic leakage. This finding 1s in 
keeping with our results of oesophageal resection with 
cervical oesophagogastrostomy for oesophageal! stric 
ture (1), and suggests that whole stomach (with its 
qualities of elasticity, excellent blood supply, suture 
holding strength and need for single anastomosis) is also 
a suitable graft for pharyngeal reconstruction. The 
posterior mediastinal route is the shortest distance from 
abdomen to neck. Oesophagectomy, which is inherent 
in the posterior mediastinal route, was performed 
without technical difficulty and had the additional 
advantage of avoiding malignant change in a residual 
oesophagus. 

The major complication was recurrent dysphagia tn 
the first 2 patients. The anastomotic lumen was narrow 
and this was aggravated by postoperative scarring 
Postoperative anastomotic stenosis is only very rarely 
observed after pharyngogastrostomy with laryngec 
tomy for cancer (7, 8), presumably because the pro 
cedure leaves a pharyngeal stump with a wide lumen for 
anastomosis. However, when the anastomosis is to 
scarred pharyngeal tissue, some degree of postoperative 
stenosis can be expected. Improvement of exposure ol 
the pharynx in Cases 3 and 4 permitted a considerably 
wider anastomosis and this has avoided recurren! 
dysphagia over a l-year follow-up period. Post- 
operative anastomotic stricture was also not reported in 
2 patients in whom an essentially similar technique of 
pharyngogastrostomy to the posterior pharyngeal wal! 
was used (6). In extensive pharyngeal scarring, as in 
Case l, the risk of anastomotic stenosis might be 
reduced by wide excision of the scarred pharyngeal wall 
preliminary to anastomosis (5). 

In patients with a severely damaged larynx trachea! 
aspiration following pharyngeal reconstruction may be 
fatal or necessitate laryngectomy (6). Nevertheless, it is 
possible to learn to swallow without aspiration if jus! 
one of the three levels of glottic closure — the epiglottis, 
false vocal cord and true vocal cord —is intact. In the 
present experience, which included 2 patients with some 
laryngeal injury, minor tracheal aspiration occurred in 
the initial period but subsided once swallowing was 
successful. The progress of the first 2 patients indicates 
that an adequate pharyngeal outlet of saliva and food 
important in preventing aspiration; tracheal aspiration 
increased when dysphagia recurred but subsided after 
correction of dysphagia by bouginage. 

Regurgitation after pharyngogastrostomy was not à 
problem except in Case 3, in whom gastric stasis 
occurred. The necessity of gastric drainage remains 
controversial (9), and it has not been our practice to 
perform it routinely. However, while the majority of 
patients have shown no untoward effect, the occasional 
occurrence of gastric stasis is disturbing and would 
favour the practice of routine gastric drainage 

Reconstruction for combined corrosive pharyngeal 
and oesophageal stricture remains a challenging prob- 
lem with potentially serious complications. The present 
experience and review of the literature nevertheless 
suggest that the frequency of these complications could 
be reduced to a considerable extent by careful attention 
to operative technique. Reconstruction by pharyngo- 
gastrostomy might be expected to restore essentiall) 
normal swallowing provided that the larynx is nol 
grossly destroyed and a large pharyngogastrostomy 
anastomosis is established. 
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An improved method for primary repair after spontane 


oesophageal perforation 
S. WESTABY* 


SUMMARY 

Spontaneous perforation of the oesophagus is a rare but 
lethal condition requiring prompt surgical repair. 
Diagnosis is often delayed and this may lead to con- 
siderable morbidity or mortality. This report describes 
primary repair of the tear using a diaphragmatic pedicle 
graft and emphasizes the need for detailed pre- and 
postoperative care. 


SPONTANEOUS perforation of the oesophagus, or 
Boerhaave’s syndrome (1), is a rare condition requiring 
prompt resuscitation and surgical repair, Seventy-one 
fatal cases were reported before Barrett's success in 1947 
(2) and half of these patients died within the first 48 h of 
presentation, a point which highlights the need for 
emergency treatment (3). Ejection of gastric contents 
under high pressure into the mediastinum whilst vomit- 
ing results in considerable damage to the perioeso- 
phageal tissues when compared with that following 
instrumental or traumatic perforation. Consequently, 
conservative methods of treatment result in unac- 
ceptable morbidity, and operative measures must in- 
clude débridement of the blackened, oedematous and 
devitalized tissues before primary suture is attempted, 
especially in those cases presenting more than 24 h after 
the event (4). Though primary repair remains the 
treatment of choice, transfer to a specialized unit for 
definitive surgery is often delayed for 24 h or more, after 
which operative mortality reaches 50 per cent (5). 
Keighley (6) attributed reduced mortality (1 patient in 
11) to aggressive surgical treatment with intercostal 
drainage, debridement of the mediastinum, primary 
suture of the oesophagus and feeding jejunostomy. Even 
$0, postoperative complications were alarming with 
recurrent leak and empyema in 7 of 10 survivors and 
subsequent oesophageal stricture in 3. Reoperation was 
required in 8 patients. A variety of procedures has been 
employed in an attempt to overcome these difficulties. 
Triggiani and Belsey (7) used oesophagectomy with 
cervical oesophagostomy, feeding gastrostomy and de- 
layed reconstruction. Urschel (8) snared the distal 
oesophagus to prevent reflux, and drained the pleural 
cavity whilst directing saliva through a cervical oeso- 
phagostomy. Thal (9) applied a patch of gastric fundus 
to the perforation, whilst others have wrapped the 
oesophagus with flaps of pericardium (10) and pleura 
(11). Each method has disadvantages and none has been 
widely accepted. This paper reports successful use of 
diaphragmatic pedicle grafts to cover and support the 
suture line after delayed primary repair of spontaneous 
perforations of the middle and lower thirds. 


Patients and methods 

Case 1: An obese 56-year-old man suffered severe retrosternal 
chest pain and shortness of breath whilst vomiting an excessive 
quantity of food and beer. Regardless of a left sided hydro- 
pneumothorax on the chest X-ray and a normal ECG, he was 
admitted to a coronary care unit. Twenty-four hours later he 



















deteriorated markedly and when an intercostal tube inserted 
into the left pleural cavity dramed gastric contents Wis 
transferred to Harefield Hospital. Here, a central ^ 8 
pressure line was inserted and a litre of plasma and 20 m! of 20 
per cent mannitol infused. Potassium chioride was | 
correct a deficit and gentamicin and metronida: zole prescribed 
Two hours after admission he was transferred to the oper: ating 
theatre and a left thoracotomy performed. A large volume of 
food debris and gastric juice was evacuated, then the pleural 
cavity washed with warm saline prior to exploration of the 
mediastinum. A 3-cm hole with blackened edges was seen in the 
pulmonary ligament and beneath this an &-cm oesophageal 
tear beginning at the level of the inferior pulmonary vein. The 
oesophagus was mobilized with the minimum of interference to 
the mediastinal tissue planes and slings placed above and below 
the limits of the tear (Fig. 1a). A Kyles tube was passed imio the 
stomach under direct vision and secured by suture to the nose, 
The edges of the tear were then cleaned and opposed by 
primary suture in two layers, mucosa then muscle, with n« n- 
absorbable sutures, taking care not to damage the friable 
tissues. A pedicle graft of diaphragmatic muscle based on ihe 
hiatus and with a vascular bundle along its length was carefully 
mobilized and positioned over the tear as an onlay patch (Fig. 
15). The margins were sutured to healthy oesophageal muscie 
away from the edges of the tear in such a way as to cower and 
support the primary repair against changes of intra- 
oesophageal pressure (Fig. lc). The mediastinum and pleural 
cavity were drained and a feeding jejunostomy performed. The 
patient was then returned to the intensive care wut where he 
required positive pressure ventilation for 48 h, Bowel sounds 
were heard on the second postoperative day and jgjunostoamvy 
feeds started. Barium swallow 6 days later showed the sutun 
line to be intact and he was discharged 14 days after admission, 
He has remained well since. 





Case 2: A 65-year-old female suffered severe retrosternal chest 
pain whilst vomiting a meal. Previously she had suffered with 
indigestion for many years and when found to be peripherally 
cold, sweating, tachypnoeic and hypotensive. perforation of a 
peptic ulcer was suspected and she was admitted to a general 
surgical ward for observation. Twenty-four hours later her 
condition deteriorated and chest X-ray showed a hydro- 
pneumothorax on the right with mediastinal shift to the left. 
Spontaneous oesophageal perforation was diagnosed and she 
was transferred to Harefield Hospital. On arrival she was 
cyanosed, tachypnoeic and profoundly hypotensive. An inter- 
costal tube was inserted into the right pleural cavity and 2 1 of 
gastric contents and air under pressure released. A ven: 
pressure line was introduced and her electrolyte status adr 
in preparation for surgery. Two hours after admission a ri; 
thoracotomy was performed and further gastric contents w 
evacuated from the pleural cavity. A lem tear of the middie 
third of the oesophagus was seen stretching downwards from 
the arch of the azygos vein. Debridement and primary repau 
were performed as above and a diaphragmatic pedicle grafi 
mobilized from the bare area of the liver so as not io enter the 
peritoneal cavity. This was applied without tension over the full 
extent of the tear and sutured into place as described. zu 
pleural cavity and the mediastinum were drained and a 
jejunostomy performed. Afterwards she was transferred to 1 de 
intensive care unit and ventilated for 24 h. Bowel sounds were 
heard on the second postoperative day and jejunostomy feeds 
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Fig. 1. For explanation see text. 


commenced. A barium swallow performed 6 days after oper- 
ation showed the repair to be intact, but on the eighth day she 
passed a melaena stool and her haemoglobin fell from 12 g/dl 
to 8 g/dl. After blood transfusion cimetidine was prescribed 
but 24 h later brisk bleeding filled the jejunostomy tube and she 
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was returned to the operating theatre where a duodenal ulcer 
was oversewn and vagotomy and pyloroplasty performed. The 
jejunostomy was closed and subsequent recovery proved 
uneventful. She has remained well since. 


Discussion 
There are three essential requirements for successful 
treatment of spontaneous rupture of the oesophagus. 
Débridement of devitalized mediastinal tissues and 
drainage of the pleural cavity are imperative but of 
primary importance is secure repair of the oesophageal 
wall itself to prevent continued leakage and ensure 
healing without stricture formation afterwards. 
Experience has shown that direct suture of the mucosal 
and muscle layers alone, even during the first 24 h after 
rupture, cannot be relied upon to withstand fluctuations 
of intra-oesophageal pressure or contain liquids given 
by mouth for several days after surgery. There is little 
doubt that this results from the friable oedematous 
nature of the tissues after prolonged exposure to gastric 
acid and digestive juices. This, together with the poor 
general condition of these patients after delay in diag- 
nosis (attributed to unfamiliarity with this condition), 
leads some surgeons (8) to avoid reconstructive surgery 
and opt for cervical oesophagectomy and antibiotic 
lavage of the pleural cavity instead. Though less invas- 
ive, convalescence is prolonged and further surgical 
intervention is usually necessary at a later date. Primary 
repair is preferable with cover by healthy well- 
vascularized tissue sutured to the oesophageal muscle 
away from the immediate edges of the defect. 
Petrovsky first described the use of diaphragm in 
plastic operations on the oesophagus in 1948 (12). 
Diaphragmatic muscle is strong, elastic, well vascula- 
rized and resistant to necrosis with good regenerative 
capacity. The ability to cut out large grafts without 
tension at closure makes this the ideal material for 








reconstructive procedures in the chest (13). In those 
cases described, the grafts were taken in a radial fashion, 
based on the hiatus, with branches of the inferior 
phrenic vessels placed axially along the entire length. 
Such grafts have been shown to grow and preserve their 
structure forming vascular anastomoses with vessels of 
the parent organ (14). 

Once a clinical diagnosis of spontaneous perforation 
was made neither oesophagoscopy nor contrast radio- 
logy were considered to contribute further since both 
physical and radiological signs (hydropneumothorax or 
pleural effusion) point to the side for exploration. 

Rupture occurs during the rapid distension which 
follows vomiting against a closed cricopharyngeus. 
Mackler (15) found that when the cardia and upper end 
of the oesophagus of cadavers were tied and the 
oesophagus inflated with air 95 per cent ruptured in the 
left lateral aspect a few centimetres above the cardia, as 
in our first patient. Rupture of the middle third into the 
right chest is rare. 

Whilst blood is cross-matched and the patient pre- 
pared for surgery, time is well spent on resuscitation 
with particular attention to correction of dehydration, 
electrolyte or acid base disturbances and ventilatory 
failure. Some patients are bacteraemic at the time of 
surgery and a suitable antibiotic regimen should com- 
mence beforehand. Since oral feeding should be delayed 
for at least 6 days an alternative is desirable. Jejuno- 
stomy performed at the time of repair adds little to 
the overall duration of operation and makes provi- 
sion for long term feeding in the event of further leakage 
whilst avoiding the disadvantages of the intravenous 
route. Following surgery a period of positive pressure 
ventilation with further scrutiny of fluid balance, 
electrolyte status and renal function are desirable to 
promote the best chance of survival and recovery. 
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Portal hypertension as a complication of idiopathic 


retroperitoneal fibrosis 
F. MOSIMANN AND B. MANGE* 


IDIOPATHIC. retroperitoneal fibrosis (IRPF) most 
frequently affects one or both ureters by extrinsic 
compression with fibrotic tissue. However its manifes- 
tations are protean (1.2) and it may be associated with 
mediastinal fibrosis, Riedel’s thyroiditis, sclerosing 
cholangitis and pseudotumour of the orbit (3). The 
aetiology remains speculative (4, 5). The case history 
presented here implicates portal hypertension as a 
complication of IRPF. 


Case report 

In 1968 a 45-year-old man presented elsewhere with a 4-year 
history of nausea, vomiting and post-prandial discomfort. 
Barium meal examination, laparoscopy and coeliomesenteric 
angiography were normal. He had never taken methysergide. 

At laparotomy a retroperitoneal plaque covering the great 
vessels was found and biopsied. The liver appeared normal and 
the biopsy showed only fibrosis. No attempt was made to 
remove the fibrous plaque. The symptoms remained un- 
changed but the patient developed splenomegaly and ascites. 

Nine months later he was referred to us with upper 
gastrointestinal haemorrhage and varicosities of the lower 
oesophagus were demonstrated radiologically. Liver function 
tests were normal and percutaneous hepatic biopsy showed 
only minimal steatosis. Pre-sinusoidal portal hypertension was 
diagnosed as there was no pressure gradient on hepatic vein 
catheterization and a pressure of 35 mmHg at splenoporto- 
graphy. Splenoportograms revealed thrombosis of the spleno- 
portal confluence. Intravenous urography was normal. 

In 1969 recurrent episodes of variceal bleeding led to 
laparotomy. The liver was macroscopically normal but the 
retroperitoneal fibrosis was too dense to permit a porta- 
systemic shunt. The removed spleen showed fibrocongestive 
changes only. 

Subsequently the patient was stable for 3 years under 
treatment with spironolactone, corticosteroids and occasional 
blood transfusions. 

In 1972 urinary complications led to a transient episode of 
renal failure. IVU showed bilateral hydronephrosis and uret- 
eral compression. During the next few years renal function 
remained under control and seven episodes of variceal haemor- 
rhage responded well to medical therapy. 

In 1976 a right ureterolysis was performed but a 
mesenterico-caval shunt again proved technically impossible. 
After a stormy recovery and two sessions of endoscopic 
sclerotherapy of oesophageal varices, the patient. remained 
asymptomatic for a few months. However, in 1977, recurrent 
renal failure necessitated bilateral nephrostomy and sclero- 
therapy was needed for varices on three occasions. 

The patient died in 1978 of cachexia, bronchopneumonia, 
melaena and renal failure. At autopsy the liver looked normal. 
The oesophagogastric junction was scarred and stenosed. The 
retroperitoneum was filled by a thick, hard, greyish mass, 
extending from the sacral concayity to the hepatic hilum. Both 
kidneys were encased in this material and were grossly 
hydronephrotic. 

Sections showed infiltration of the hepatic hilum. pancreas 
and mesentery by dense fibrotic tissue. Both superior and 
inferior mesenteric veins were constricted but still patent. The 
portal vein was totally occluded and there were numerous 
venous collateral channels draining towards the oesophago- 
gastric junction. The inferior vena cava was occluded but the 
hepatic artery and the bile ducts were patent. There was 
bilateral ureteral entrapment. 


The mass was typical retroperitoneal fibrosis. The liver was 
not cirrhotic, 


Discussion 

Portal hypertension in IRPF is rare and is caused by 
fibrotic entrapment of the portal venous system. It may 
be only segmental if the process spares the portal but 
encases the splenic vein (6). 

In 1962 Eiseman and Yeoh reported the only com- 
parable case (7). Their patient also first presented with 
bleeding oesophageal varices. Unfortunately it is not 
known whether he later developed classic urinary 
symptomatology. 

Medical treatment of portal hypertension is difficult 
and palhative, although corticosteroids have been men- 
tioned as improving the course of IRPF (8). In our 
patient the 8 years of steroid therapy may have retarded 
the extension of the fibrosing process to the urinary 
tract. 

Dense fibrosis may make portasystemic shunting 
technically impossible: we failed on two occasions, as 
did Eiseman and Yeoh (7) at their first operation. Just- 
Viera et al. (9), experienced similar difficulties in a case 
of concomitant alcoholic cirrhosis and retroperitoneal 
fibrosis. For these unfortunate patients, repeated endo- 
scopic sclerotherapy of oesophageal varices appears 
an acceptable alternative palliative procedure. 
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The diagnosis of acute gallbladder disease by 


technetium-99m-labelled HIDA hepatobiliary scanning 
JAMES D. O°CALLAGHAN, PETER W. VEROW, DAVID HOPTON 


AND JOHN L. CRAVEN* 


SUMMARY 
A series of 105 patients with upper abdominal pain 
suggestive of biliary colic who had hepatobiliary scans 


within 48 h of admission to hospital is presented. Fifty of 


the 65 patients with abnormal scans had operative 
treatment and gallbladder pathology was found in every 
case. Fourteen of these patients had hepatobiliary scans 
which also showed delayed excretion of tracer into the 
duodenum, and of these, 12 were found to have common 
bile duct stones and one a stricture of the distal end of the 
common bile duct. Of the 40 patients who had normal 
scans, 7 were found to have gallstones on further 
investigation. 

In these patients abnormal hepatobiliary scans have 
shown a 100 per cent correlation with gallbladder disease. 
We suggest that this is the investigation of choice for the 
surgeon contemplating early cholecystectomy on patients 
with suspected acute gallbladder disease. 


THE uptake and excretion of an isotope by the liver was 
first described using !?!'I Rose Bengal (1). The dis- 
advantages of '%'I are its long half-life (8 days) and high 
energy emission which make it inconvenient to use with 
gamma cameras. Technetium-99m-labelled radiophar- 
maceuticals have recently become available and these 
agents have been applied to the diagnosis of hepatobil- 
iary malfunction. Technetium (Tc) has a short half-life 
of 6 h. It is a pure gamma emitter and is inexpensive. 
Scanning of the liver and biliary tract is possible with 
this isotope provided that the pharmaceutical to which 
it is labelled has a rapid clearance by the liver and 
excretion into the bile. Technetium-labelled dimethyl 
acetanilide imine diacetic acid (HIDA) cholescinti- 
graphy well demonstrates the liver and biliary system 
(2), and provides useful information about the patency 
or obstruction of any part of the biliary tree. 

This study was designed to evaluate the role of ??Tc"- 
labelled HIDA hepatobiliary scanning in the early 
diagnosis and management of the patient presenting 
with symptoms and signs suggestive of acute gallbladder 
disease. 


Patients and methods 

One hundred and five adult patients who were referred to 2 of 
the surgeons at York District Hospital with acute pain and 
other symptoms and signs suggestive of a diagnosis of biliary 
colic or acute cholecystitis had hepatobiliary scans, usually 
within 24 h of admission. 

The HIDA was obtained as a sterile kit (SOLCO HIDA, 
Solco Basle Ltd) to which 2:5-5 mCi of technetium were 
added. The technetium-labelled HIDA was then given by 
intravenous injection to the patient who had fasted for at least 
6 h. In the earlier part of the study, images were obtained using 
a double-headed rectilinear scanner, but later a scinticamera 
and dedicated computer were used and the illustrations are 
from these studies. 

Images were obtained at 10— 1 5-min intervals for 30-45 min 
and data acquired on the computer at the same time. Delayed 
images were taken as necessary. 





Fig. 1. A normal HIDA scan. At 30 min the liver and 
gallbladder are demonstrated and there is excretion into the 
duodenum. 


Normally, maximum concentration would occur in the liver 
within 15 min, in the gallbladder between 15 and 30 min and the 
tracer would enter the duodenum within 30 min, after which 
the study was terminated (Fig. 1). Failure to demonstrate the 
gallbladder within 45 min was regarded as an abnormal finding 
(Fig. 2). If there was clinical evidence of extra hepatic 
obstruction or the patient was jaundiced, delayed images were 
obtained at intervals of up to 3 or 4 h, depending on the 
detection of tracer in the bowel (Fig. 3). 

All patients had a serum amylase and urinalysis and 
patients had ultrasound examinations. Oral cholecystograms 
were performed on those patients who did not have earl 
cholecystectomy. 


Results 

During the first year of the study it was our polio 
proceed to interval cholecystectomy in those patients 
presenting with acute gallbladder disease. Most patients 
therefore were investigated by outpatient cholecysto 
graphy after their acute episode had subsided befor: 
proceeding to cholecystectomy; urgent laparotomy was. 
however, required in 4 patients—2 had abnormal scan 
and laparotomy confirmed severe cholecystitis: 2 ha 
normal scans and laparotomy revealed a perforated 
duodenal ulcer in both patients. 


* York District Hospital. 
Reprint requests to J. L. Craven. 
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Fig. 2. A case of cholecystitis. At 40 min the liver is 
demonstrated and there is normal excretion into the bowel, but 
the gallbladder is not seen. 


Table I: THE OUTCOME IN 65 PATIENTS WHOSE 
SCAN DID NOT DEMONSTRATE UPTAKE OF 
TRACER BY THE GALLBLADDER (ABNORMAL 
SCAN) 








No. of 
Outcome patients 
Early operation (n = 10) 
Gallstones and acute inflammation 10 
Interval operation (n = 40) 
Gallstones and chronic inflammation 38 
Shrunken fibrotic gallbladder without | 
stones 
Cholesterolosis | 
No operation (n — 15) 
Gallstones on abdominal X-ray 3 
Abnormal oral cholecystogram 7 
Died and post-mortem showed | 
gallbladder was previously 
removed 
Normal oral cholecystogram | 
No further investigation 3 
Total 65 








There were 65 patients whose hepatobiliary scans 
suggested gallbladder disease ( Table I). Of these, 40 had 
an interval cholecystectomy. Thirty-eight were found to 
have gallstones, | was found to have a small fibrotic 
gallbladder without gallstones and the remaining 
patient had typical cholesterolosis of the gallbladder 
which was confirmed by histology. Ten had cholecystec- 
tomy within a few days of admission: 2 of these referred 
to above were for increasing abdominal pain and 
tenderness and 8 patients from the later part of the study 
had an elective early cholecystectomy performed after 
we had gained confidence in the results obtained from 
hepatobiliary scanning. All these patients having an 


Fig. 3. A case of common bile duct obstruction by stone. 
At 2 h the liver and gallbladder are demonstrated but there 
Is no excretion into the bowel. 


elective ‘early’ cholecystectomy had an inflamed dis- 
tended gallbladder containing stones. 

Fifteen of those patients with an abnormal scan 
have not had a cholecystectomy. Ten have been 
demonstrated to have gallstones either by plain 
abdominal! films or oral cholecystography, but these 
patients did not have surgery because of gross obesity, 
medical contraindications or because they refused 
operation. One man was admitted with a diagnosis of 
biliary colic and his diagnosis was revised to one of 
myocardial infarction within 24 h but not before he had 
had his scan, which showed no uptake by the gall- 
bladder. The man died in the coronary care unit and 
post-mortem examination showed the gallbladder to be 
absent and further research revealed that it had been 
removed at the time of peptic ulcer surgery some years 
previously. One patient had a normal oral chole- 
cystogram but this does not, of course, rule out the 
possibility of previous biliary colic. Three patients were 
lost to follow-up. 

The hepatobiliary scan showed a normal gallbladder 
in 40 patients (Table II). Two of these already men- 
tioned had an urgent laparotomy for increasing ab- 
dominal tenderness and had perforated duodenal 
ulcers. A further 4 had an interval operation after both 
oral cholecystogram and ultrasound had suggested 
gallbladder pathology and at operation all were found 
to have gallstones. Thirty-four did not have surgery. 
Three had evidence of gallbladder pathology on oral 
cholecystogram and 2 of these also had stones demon- 
strated bv ultrasound examination. Evidence from oral 
cholecystogram and ultrasound suggests that the 
gallbladder was normal in 24 cases. Therefore 7 of 33 
cases which were investigated fully had good evidence of 
gallstones despite a normal hepatobiliary scan. 

Delayed or absent excretion into the bowel suggested 
common bile duct pathology (Table III). Fourteen of 
the 50 patients who had surgery showed delayed 


excretion into the duodenum. Stones were found in the 
common bile duct in 12 of these and one had a distal 
common bile duct stenosis. Thirty-six patients had 
normal excretion into the gut and stones were found in 2 
of these. 

All patients who had a scan demonstrating delayed 
excretion of tracer into the duodenum had an elevated 
serum bilirubin although the majority were not clini- 
cally jaundiced. All patients had operative cholangio- 
grams regardless of the results of the scan. 

Oral cholecystogram or ultrasound examinations 
were not performed on patients who had early cholecyst- 
ectomy. Seven of those who had an interval operation 
had plain abdominal films which showed gallstones and 
they had no further investigations. Oral cholecysto- 
grams in 36 patients showed no false positive and one 
false negative result. Ultrasound examinations in 21 
patients showed no false positive, 5 false negative and 2 
inconclusive results. 


Discussion 

A good case has been made for early cholecystectomy 
(3-7). The advantages of early treatment are that the 
risk of gallbladder perforation is reduced and the overall 
length of time in hospital and off work is usually shorter. 
Three controlled clinical trials comparing early with 
interval cholecystectomy suggest that there are benefits 
for the patient in terms of reduced morbidity without 
increased mortality (6-8). The main argument against 
early cholecystectomy questions the accuracy of clinical 
diagnosis (9—11). If surgery is to be undertaken more 
frequently and safely early in the illness, then reliable 
and convenient methods of diagnosing gallbladder 
pathology in the acutely ill patient are required. Further 
investigation is not necessary if the gallbladder is 
palpable and tender or if radio-opaque gallstones show 
on a plain X-ray. Many of the diagnostic methods which 
have been advocated demonstrate unacceptable num- 
bers of false positive, false negative or inconclusive 
results. Technical failures are not infrequent and some 
of the more successful methods to date have not gained 
general acceptance because of the special skills 
demanded. | 

The two ??Tc"-labelled pharmaceuticals which have 
been evaluated in patients with suspected acute 
gallbladder disease with equally good results are HIDA 
(12) and pyridoxilidene glutamate (PG) (13, 14). The 
advantage of HIDA is its availability as a simple sterile 
kit, to which the technetium is added without further 
preparation and it is then ready for injection. The 
preparation of ??Tc" PG necessitates a lengthy and 
technically involved laboratory procedure. HIDA has 
been demonstrated to have a more rapid hepatocyte 
transit time than PG in experimental animals (80 per 
cent HIDA and 30 per cent PG was excreted into the bile 
in 3 h), and HIDA has a low renal excretion (5 per cent 
in 3 h) (15). 

We have had no technical failures using HIDA and 
none has been reported by others with either this or PG. 
Oral cholecystography is impractical for investigating 
acutely ill patients (16) and non-opacification of the 
gallbladder is not necessarily diagnostic of cystic duct 
obstruction (17). Intravenous cholangiography has 
been found to have a 40 per cent technical failure rate 
(gallbladder and bile ducts not seen) in 220 patients with 
suspected acute gallbladder disease (18) and it has a risk 


Tc scanning in cholecystitis — 807 


Table 1: THE OUTCOME IN 40 PATIENTS WHOSE 
SCAN DEMONSTRATED UPTAKE OF TRACER BY 
THE GALLBLADDER (NORMAL SCAN) — 


Qutcome 





Early operation (7 = 2) 
Perforated duodenal ulcer 2 


Interval operation (5 = 4) 


Gallstones and chronic inflammatory 4 
changes | 
No operation (n — 34) | 
Normal oral cholecystogram and | 24 
ultrasound : 
Abnormal oral cholecystogram and E 
ultrasound 


No further investigation 


Table HI: OPERATIVE FINDINGS AND TRACER 
DETECTION IN THE DUODENUM 


; No. of 
Findings ; patients : 
Excretion into duodenum delayed (nx d 
Common bile duct stones 17 
Stenosed duct | 
No stones i 
Excretion into duodenum normal (7 = 35) 
Stones 2 


No stones aa 
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of severe side effects. Ultrasound demands a con- 
siderable amount of expertise and time; we had two 
technical failures (gallbladder not identified) and others 
have experienced failure rates of between 3 and 20 per 
cent (16, 19-22). Infusion cholecystography has been 
shown to be unreliable; in one series of 27 patients ü 
diagnosis of gangrenous cholecystitis was missed (19). 

No false positive results occurred in our series and 
there are no reports in the literature of a normal 
gallbladder being discovered at laparotomy following 
either a HIDA or PG °°Tc™ scan that indicated 
gallbladder disease. Down et al. report one case which 
they believed had acute hepatitis but the gallbladder 
was not seen on the scan and laparotomy was not 
performed and so conclusive evidence was lacking (161. 
Ultrasound produced no false positive results in our 
patients but the numbers were small; however, false 
positive examinations are described (16, 19, 20). The 
demonstration of gallstones by esa allows no 
conclusion to be drawn regarding the patency or 
obstruction of the cystic duct. 

Negative examinations are difficult to eva luate be- 
cause the majority of patients do not have surgical 
confirmation of the result and normal oral cholecysto- 
grams do not necessarily exclude gallbladder: disease 
(24, 25). When the gallbladder is demonstrated by a 
normal scan, patency of the cystic duct at the time of 
examination may be assumed. When a patient has 
had a normal scan, and has persistent pain with ab- 
dominal tenderness, the surgeon should seriously con. 
sider another diagnosis. 

However, a normal scan is unreliable in excluding 
non-obstructive or chronic gallbladder disease. In this 
series 7 of 33 oral cholecystograms performed in 
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patients with normal scans showed either stones or non- 
function and in the 4 who had a laparotomy this was 
confirmed. We suggest that oral cholecystography 
should be performed after the acute attack has subsided 
in those who have normal scans. 

Our results show 100 per cent correlation between an 
abnormal scan and gallbladder disease discovered at 
laparotomy. A normal scan does not exclude gallstones 
but is important in excluding cystic duct obstruction. 
There is a strong correlation between delay in the 
excretion of the tracer into the duodenum and common 
bile duct pathology. °?Tc™ HIDA scanning has ad- 
vantages over all other reported methods of investigat- 
ing a patient with suspected acute gallbladder disease 
and we feel that it allows the surgeon to proceed to early 
cholecystectomy with confidence in his diagnosis. 
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Single dose intra-rectal metronidazole as prophylaxis 
against wound infection following emergency 


appendicectomy 


W. A. TANNER, A. E. ALI, 
T. MCCORMACK* 


SUMMARY 

A prospective placebo controlled randomized trial was 
carried out in 104 patients with a presumptive diagnosis of 
acute appendicitis. A single dose of 1 g of metronidazole 
was given intra-rectally 1 h preoperatively. There were 16 
wound infections, 15 (out of 50) in the placebo group, 1 
(out of 54) in the metronidazole group. This study 
supports the already accepted value of metronidazole but 
suggests that a single intra-rectal dose regimen is 
adequate for prophylaxis. 


WOUND infection is the commonest complication after 
appendicectomy, occurring in as many as 30 per cent of 
patients (1). Previous studies have shown that a high 
proportion of these infected wounds have yielded 
Bacteroides spp. (2) and that a regimen of metronidazole 
significantly reduced the incidence of wound infection 
(3). More recent studies have shown that metronidazole 
is effective in reducing wound sepsis following ap- 
pendicectomy when administered intra-rectally for 72 h 
postoperatively (4) and when given intravenously per- 
operatively (5). 

The aim of the present study was to examine further 
this prophylactic approach and to assess the effective- 
ness of short term metronidazole given preoperatively 
as a single intra-rectal dose. 


Patients and methods 

All patients admitted to The Charitable Infirmary, Dublin, 
from August 1979 to January 1980 with a clinical diagnosis of 
acute appendicitis were entered into the trial. A total of 111 
patients, aged between 8 and 71, were studied, but 7 were 
withdrawn because of failure to adhere to the protocol. 
Patients were randomly allocated to receive either a metroni- 
dazole suppository | g or a placebo suppository (Glycerine). 
The suppository was inserted 1 h prior to appendicectomy. A 
standard form was completed after each operation noting the 
age and sex of the patient and the position and pathological 
appearance of the appendix, i.e. normal inflamed, gangrenous 
or perforated. All operations were performed through a right 
iliac fossa grid iron incision. Peritoneal drains were used 
routinely for perforated appendices. 

The wound was examined daily by the surgeon during the 
patients stay in hospital and also at the first follow-up visit to 
the outpatient department. A "wound infection’ was defined as 
the presence of pus or a purulent exudate at the wound. A swab 
was taken for culture and sensitivity.from all infected wounds 
and immersed in Stuart's transport medium for transfer to the 
laboratory. Cultures were incubated both aerobically and 
anaerobically for 48 h. Bacteria were identified by standard 
laboratory procedures (6). Gram-negative anaerobic bacilli 
were designated Bacteroides spp. 

Seven patients were excluded. In 5 of the cases the surgeon 
was unwilling to leave his patients without postoperative 
antibiotic cover following perforation. The remaining 4 
patients were wrongly diagnosed preoperatively (1 established 
appendix abscess and | ectopic pregnancy). Thus 104 patients 
remained in the trial. 
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Table I: COMPARISON OF GROUPS 





Metronidazole — | Placebo 
(n = 54) (nom SOR 
Male/female 26/28 25/25 
Age (yr + s.d.) 26 + l4 25 4 15 
Pathology of appendix 
Normal 9m g/i* 
Inflamed 35/0 IMS 
Gangrenous 8/1 Gig 
Perforated , 2/0 2/1 
Total infected wounds i Hi 





* No. of wound infections. 
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Table I: BACTERIA ISOLATED FROM INFECTED 
WOUNDS 
Placebo Metronidazole 
in = 11} (ni 1i 


I 


Organism 








Coliform spp. 
Bacteroides spp. 
Bacillus spp. 
Clostridium spp. 
Haemophilus influenzae 
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ve met qu L3 VID 


Results 
Fifty-four patients received metronidazole and 50 re- 
ceived placebo suppositories. Comparison of the groups 
with regard to age and sex showed them to be well 
matched. No significant difference was noted with 
regard to the pathological state of the appendix between 
the two groups (Table I). Wound infection was noted in 
| wound from the metronidazole-treated group (2 per 
cent) and in 11 wounds from the control group (22 per 
cent). Using Fisher's exact test this difference was 
significant at P — 0-002. The causative organisms 
isolated from the infected wounds are shown in Tabie JT. 
The average length of stay in hospital was 59 days in 
the non-infected patients and 9-8 days in those infected. 


Discussion | 


This study on 104 consecutive appendicectomies shows 
that metronidazole is effective in. preventing. wound 
infection when administered intra-rectally th pre- 
operatively. Wound infections were reduced from 22 per 
cent in the control group, a figure comparable to that in 
other series (4, 5, 7, 8), to 2 per cent in the treated group. 

We recovered Bacteroides spp. from 55 per cent of 
infected wounds, and it is obvious that this organism i5 
important in wound sepsis following appendicectomy. 
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We also recovered, from infected wounds, a total of four 
other organisms which are generally resistant to metro- 
nidazole. However, Ingham (9) has shown evidence to 
suggest that Bacteroides spp. may inhibit phagocytosis, 
thus protecting other organisms and allowing them to 
multiply. | 

As most wound infections following appendicetomy 
commence peroperatively, it seems prudent to achieve 
tissue levels of an effective prophylactic antibiotic prior 
to this. It is possible to achieve higher tissue levels of 
antibiotics in wounds if they are administered | h before 
the tissues are traumatized by the incision. In fact, the 
effectiveness of this regimen depends on its adminis- 
tration at least 1h preoperatively. It is not always 
possible, on clinical grounds, to make a diagnosis of 
gangrenous or perforated appendicitis, and for this 
reason all patients with a preoperative diagnosis of 
acute appendicitis should be submitted to this form of 
metronidazole prophylaxis. 

The simpler a prophylactic regimen is, the more likely 
It is to be adhered to. The intra-rectal route is, in theory, 
safer than the intravenous route and has the added 
advantage of being a less expensive form of therapy. 

Since no evidence has been produced for Gram- 
negative anaerobes developing resistance to metroni- 
dazole, prophylaxis seems unlikely to encourage the 
emergency of resistant strains. 

We conclude that a single preoperative intra-rectal 
dose of metronidazole | g is an easy, cheap, safe and 
effective means of reducing wound sepsis following 
emergency appendicectomy. 
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Cystic adventitial disease of the popliteal artery 
BERNARD P. HUNT, MARY G. HARRINGTON, JOHN J. GOODE 


AND JOHN M. D. GALLOWAY* 


SUMMARY 

A 62-year-old man with intermittent claudication but 
normal foot pulses at rest had no atheroma shown on 
femoral arteriography. There was evidence of external 
compression of the artery at the level of a popliteal cyst 
which was demonstrated by arthrography on films taken 
after sufficient exercise to be in communication with the 
knee joint. 

At operation the cyst was continuous with changes of 
cystic adventitial disease of the popliteal artery. Both the 
main cyst and the cystic changes in the artery were 
removed. Postoperatively the patient's. claudication 
disappeared. i 

Evidence is presented that synovial cysts play a part in 
the production of arterial cystic adventitial disease. 


THE aetiology of cystic adventitial disease of the pop- 
liteal artery is not known (1). We report a case with an 
associated popliteal cyst, which may explain its cause. 


Case report 

A 62-year-old man presented with a 3-year history of claudi- 
cation in his left calf. His walking distance had decreased 
progressively and at the time of presentation it was 250 m. If he 
stopped walking as soon as the pain started he could resume 
after 5 min but could then manage only 100 m. If he continued 
walking until the pain became very bad he had to rest for 2 h to 
relieve it. He had noticed a tense swelling in the popliteal fossa 
when the pain occurred. In a heavy fall 14 years previously he 
had injured his left knee, and after that noticed intermittent 
swelling of the joint. He had not smoked for many years. 

Examination at rest showed no evidence of peripheral 
vascular disease. He had small, cool effusions in both knees but 
no synovial thickening. There was a fullness high in the left 
popliteal fossa. After walking far enough to bring on the pain 
his left foot pulses disappeared, and the cyst became more 
tense. The pulses reappeared after a rest of 20 min. During 
recovery there was a time when the foot pulses were present 
with slight flexion but absent during full extension of the knee. 
After bed rest for 2 days his claudication distance increased 
greatly but reverted to its previous level within a few days of 
resuming normal activities. 

An arteriogram showed no evidence of atheroma. An 
arthrogram of the left knee was performed by injecting 20 ml of 
60 per cent Urografin. Films taken after gentle movement did 
not show a cyst. After a 9-min walk, terminated by pain, a 
further lateral film revealed a small lobulated popliteal cyst 
(Fig. 1). The patient's ESR was 2 mm/h (Westergren). His 
serum was negative for rheumatoid and antinuclear factor. 

Review of the arteriograms showed evidence of extrinsic 
pressure on the artery at the level of the popliteal cyst (Fig. 2). 

Exploration of the popliteal space via a posterior approach 
revealed a multi-loculated cyst. This was connected at its 
deepest part with the knee joint and was also continuous with 
cystic changes in the wall of the popliteal artery (Fig. 3). These 
changes were identical with those seen in three other patients 
with cystic adventitial disease of the popliteal artery seen by the 
surgeon (J. M. D. G.). The popliteal vein was dissected free 
from the main cyst. The cysts on the artery were deroofed and 
their straw-coloured gelatinous contents removed. A patent 
connection from the deep part of the cyst to the joint space was 
confirmed with a probe. The deep part of the cyst was excised 
after its neck had been ligated. 





Fig. 1. Arthrogram showing a lobulated popliteal cyst 
positioned at a slightly higher level than is usual. 


Histology showed a fibrous cyst wall with underlying 
adipose tissue. In some areas there was a single layer o! 
flattened synovial type cells on the inner aspect of the fibrous 
tissue. The appearances were consistent with a joint bursa 

Three months after operation the patient was able to walk 
6 km without symptoms and this remained true 6 months late 
All peripheral pulses were readily palpable. There was no 
popliteal cyst. 


Discussion 
The probable causes of this condition have been fully 
reviewed by Flanigan et al. (1) who concluded that no 
definite proof of aetiology was available. Haid et al. (2) 
suggested that the cysts arose from nests of synovial 
tissue sequestrated during development. Shute and 
Rothnie (3) presented 2 cases where à communication 
with the knee joint was demonstrated at operation. No 
arthrography was performed to show that synovia! 
fluid could enter the cyst during exercise. Our case 
demonstrates this. 

It is known that pressure in the knee during exercise 
may rise to over 1000 mmHg in the presence oi an 
effusion (4). This pressure can force fluid into a popliteal 
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Fig. 2. Femoral arteriograms demonstrating indentation of 
the artery at the level of the popliteal cyst. 


cyst from the knee, and a valve mechanism may prevent 
the return of fluid into the knee joint (5), so that the 
elevated pressure is maintained in the cyst even when the 
pressure in the knee joint has returned to normal (6). 

In atherosclerotic claudication the recovery time after 
exercise is short and the claudication distance is con- 
stant. In our patient we attribute the longer recovery 
time and the reduction in subsequent walking distance 
to a gradually increasing pressure in the cyst during 
exertion with increasing obstruction of the blood flow in 
the popliteal artery. Rest would allow for fluid re- 
absorption from the cyst. The longer the rest the more 
fluid would be reabsorbed. This would account for the 
increased exercise tolerance after the prolonged period 
of rest. 

Popliteal cysts are a common finding yet recognized 
cystic adventitial disease is rare. This suggests that there 
are particular factors in certain cysts which cause this 
complication to develop or that unrecognized disease is 
not uncommon. The latter seems unlikely. 

Perhaps only a cyst which is exactly midline will 
impinge on and surround the artery. Involvement of the 
artery by cysts is more likelv where the artery is fixed. 
The genicular branches of the popliteal artery form such 
an anchor. 

Arthrograms to demonstrate popliteal cysts are usu- 
ally performed with only a little movement of the knee 
before taking films. It can be important, as this case 
shows, to take films after the exercise which provokes 


e 


Fig. 3. Operative photograph showing the cystic changes in 
the popliteal artery with the popliteal cyst (on right) deep to 
it. A normal popliteal artery is shown above the cyst. 


symptoms when the contrast medium is more likely to 
have been forced into the cyst. It may also be important 
to examine patients with claudication after exercise so 
that changes in their pulses may be detected. Any 
popliteal cyst present should also be easier to detect 
then. 

Cystic adventitial disease of the popliteal artery 
appears to be a rare but treatable cause of intermittent 
claudication and should be considered in patients with 
atypical history and easily palpable foot pulses. 
Symptoms related to the knee joint should be sought. 
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incidence of postoperative venous thromboembolism in 


South India 
G. V. SHEAD AND RAMJI NARAYANAN* 


- SUMMARY 


The development of postoperative deep vein thrombosis 
(DVT) was determined in 50 South Indian patients aged 
50 years or more using the ! ^ I-fibrinogen uptake tech- 
nique. The overall incidence was 28 per cent. In patients 
with malignancy the incidence was 47:6 per cent 
Predisposing fdctors such as varicose veins, oral con- 
traceptives and obesity did not appear important. 

Á retrospective analysis of post-mortem examinations 
performed on 432 patients dying after operation showed 
major pulmonary embolism to have occurred in only 
1 9 per cent. The disproportion between the frequent 
occurrence df postoperative DVT and the infiequence of 
fatal pulmonary embolism warrants further study. 


POSTOPERATIVE deep vein thrombosis (DVT) and 
pulmonary embolism are considered uncommon in 
developing countries (1), but no detailed studies have 
been published from India. We have therefore under- 
taken such a study in the Christian Medical College 
Hospital, Vellore, South India 

The incidence of postoperative DVT ın 50 patients: 
aged 50 years or above has been determined using the 
145]-fibrinogen uptake technique. We have also re- 
viewed the post-mortem records of our institution 
between the years 1960 and 1976 to ascertain the 
proportion of patients dying after operation in whom 
pulmonary embolism was detected. 


Patients and methods 
Postoperative studies of leg vein thrombosis 
Fifty patients aged 50 years or over, having major elective 
operations under general anaesthesia, were selected. Patients 
having operations on the thyroid gland, chest, left breast or legs 
were not included i 

'25].fibrinogen scanning was performed according to the 
method of Kakkar (2) A Bale cuim also made of age, sex, 
height, weight, history of vancose veins, previous thrombosis 
or oral contraceptive consumption, diagnosis, type of oper- 
ation and concurrent intravenous and drug therapy The test 
was taken to be positive 1f a rise of 20 per cent occurred at any 
site 1n the leg and persisted for at least 48 h 


Post-mortem studies of pulmonary embolism 
A retrospective survey was made of post-mortem records 
available for patients dying after operation 1n our hospital 
between the years 1960 and 1976. Patients under 15 years of 
age, those suffering from trauma and those having operations 
on the lungs or heart, or having ventriculo-atrial shunt were 
excluded ` 

The presence and extent of thrombi in the pulmonary 
arteries and the great veins were noted, together with age, 
diagnosis and type of operation The presence or absence of 
fibnn thrombi was not considered significant for this study 
Thromb were divided into two ups , ‘major’ and ‘minor’, 
according to whether ıt was felt that they had contributed 
significantly to the patient's death 


Results ! 
Postoperative studies of leg veinthrombosis 
Table I summarizes the results of leg scans for isotopic 


detection of DVT after major surgery. The overall 


m 


Table I: ISOTOPICALLY DETECTED DVT IN 
POSTOPERATIVE PATIENTS 


DVT 
Total (No) (%) Significance 
Male 33 9 27 
Female 17 5 29 ns 
Total 50 14 28 
Malignancy 
present 2] 10 476 P«001 


Table II: PULMONARY EMBOLISM AT POST- 
MORTEM EXAMINATION IN SURGICAL PATIENTS 


Pulmonary embolism 


No Minor Major 
studied (No) (%) (No) (%) 

General and orthopaedic 

<40 yr 135 12 8-9 3 22 

> 40 yr 209 22 105 5 2:4 
Gynaecology 

« 40 yr 16 2 0 

>40 yr 7 I 0 
Neurosurgery 

<40 year 34 0 0 

> 40 yr 31 ] 0 
Total 432 38 88 8 19 

« 40 yr 185 14 76 3 16 

> 40 yr 247 24 97 5 20 
Malignancy 167 13 78 4 24 

present 


incidence was 28 per cent. Patients with malignancy 
showed a significant increase in incidence (476 per 
cent). 

No patient had varicose veins or previous thrombotic 
disease. None had taken oral contraceptives or been 
given anticoagulants or dextran Five patients (2 men 
and 3 women) were judged obese when compared 
with a heaght-weight normogram. Of these, 2 developed 
DVT (1 man and 1 woman). Ten patients had an 
intravenous infusion into the ankle during operation 
and 3 of these developed DVT in the same leg 

The DVT was situated in the calf in all except one 
patient. Thrombi lysed over periods between 24 h and 6 
days. Calf thrombi did not propagate to the thigh, nor 
was there any clinical evidence of pulmonary embolism 
Ascending phlebography was performed on one patient 
whose scan was positive, and confirmed the presence of 
DVT. Clinical evidence of DVT was present in only 3 
patients In 2 of these cellulitis was present at the site of 
an infusion in the same leg 
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Post-mortem studies of pulmonary embolism . 

Table IT summarizes the analysis of post-mortem rec- 
ords of 432 patients who died after surgery. The overall 
incidence of pulmonary arterial thrombi was 10-7 per 
cent; but major embolism was found in only 1-9 per cent 
of patients. 

The site of ongin of major embolism was detected in 
one patient in whom ligation of an iliac vein had been 
followed by thrombus formation proximally. Veins 
below the inguinal ligament were not studied in thesé 
post-mortem examinations. 

The incidence of major embolism in patients 15-40 
years of age was the same as that in those of 40 years and 
over. No patient died of major pulmonary embolism 
after a neurosurgical operation, but the difference 
between the neurosurgical, general and orthopaedic 
groups was not statistically significant (P 0-2). 


Discussion 

By utilizing '**I-fibrinogen uptake studies, postopera- 

tive DVT has been demonstrated in 20—35 per cent of 
tients in Western countries (3-6). Several factors, 

including malignancy, predispose to thrombosis (7, 8). 

Few studies have been made in developing countries. 
An incidence of 12 per cent has been reported from 
Malaysia (9) and 9-6 per cent from Sudan (10). In 
contrast, a comparison between various races in South 
Africa revealed an incidence of 48 per cent in Europeans 
and 56 per cent in non-Europeans (Coloured, Bantu and 
Indian). Propagation of thrombus to popliteal and 
thigh veins occurred in both groups of pant (11). 

Our institution 1s a teaching hospital of the University 
of Madras in which major elective surgery is performed 
on patients from all over India, but predominantly from 
the southern states. The incidence in our group of 50 
patients was relatively high (28 per cent), especially in 
those with malignancy (47:6 per cent) The thrombi 
underwent spontaneous lysis and showed no tendency 
to propagate to popliteal or thigh vessels. Clinica! signs 
of embolism did not occur in any patient. 

Ten patients received intravenous infusions into a leg 
during operation. However, the number of these de- 
veloping DVT in the same leg did not differ from the rest 
of the group. 

The tendency for thrombi to remain localized and to 
resolve might mean that patients are at less risk from the 
development of fatal pulmonary embolism. However, 
the series was much too small for a study of the 
incidence of pulmonary embolism, and so the second 

rt of our investigation was undertaken to establish the 

requency of death from pulmonary embolism after 
operation by a retrospective study of autopsy material. 

Permission for post-mortem examination is obtained 
infrequently in hospitals ın India; however, we were able 
to collect full autopsy material on 432 patients dying 
after operation between 1960 and 1976. The total 
number dying after operation during this period is not 
known, since relatives prefer to take patients home 
before death occurs if at all possible. 

Embolism that was judged to have contributed 
significantly to death occurred in 1-9 per cent of surgical 
cases who were examined post-mortem. Minor pul- 
monary thrombosis or embolism occurred in a further 
8-8 per cent of the group. The incidence did not appear 
to be related to age. 


a 


é 


These figures contrast with Western reports of pul- 
monary embolism occurring in 64 per cent of patients 
who have died after operation, and being of sufficient 
severity to cause death.in 20-30 per cent (5, 12-14). 
Gore et al. reported a low prevalence of pulmonary 
embolism after operation in Japan (1 per cent) com- 
pared with that in Boston (71 per cent). Their figures 
included all emboli, both major and minor (15). 

There is therefore a disparity between the frequent 
occurrence of postoperative DVT in patients aged 50 
years and over and the infrequence of fatal pulmonary 
embolism in South India. It appears that thrombi may 
remain localized and resolve more readily than in 
Western patients, and this warrants further 
investigation. 
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Surgical Research Society Abstracts 


The Summer Meeting of the Surgical Research Society was held at the University of Nottin 
esident of the Surgical Research Society) in the chair. The 


1980 with Professor R. Y. Calne 
presented. 


1. The cancer research campaign trial of ‘early’ breast cancer— 
10 year follow-up — ^ 

D. A. BERSTOCK, J. HOUGHTON, J. HAYBITTLE AND M. BAUM (on 
behalf of the CRC Workin Party), Department of Surgery, 
King’s. College Hospital Medical School, London 


The Cancer Research Was s Trial (1) of ' depen bool 
cancer is now in its tenth year of follow-up. During t 
May 1970 to April 1975, 2800 patients were randomized s 
simple mastectomy alone or simple mastectomy followed by 
des noie ih Of these, 2443 were deemed evaluable. Life-table 
analysis showed that postoperative radiotherapy did not 
influence survival or the incidence of distant recurrence. It did, 
however, produce a significant reduction 1n the incidence of 
local and regional recurrence (P «0 001, hazard ratio 3-0). 

With such a arp: series of patients it has been possible to 
identify ‘with confidence’ a number of-subgroups of patients 
with a poor prognosis . 

Apart from confirming, yet again, the unfavourable prog- 
nostic v gems of large tumour size and poor histological 


grade (2) what is of greater interest is thát the survival of ' 


patients with medial tumours was inferior to those with 

tumours 1n other parts of the breast (P — 0 045). Also post 

tients iain found to have a poorer pro 

than pre- and perimenopausal patients (P «0-001, ratio 

1:3). baat less the Surio f those higher risk categories 

of patients was not significantly influenced by postoperative 

radiotherapy. 

l. BAUM M., EDWARDS M.H. and MAGAREY C. J.: Organisation of 
clinical trial on national scale man t of early cancer 

. ofthe breast. Br. Med. J. 1972; 4: 476-8. 

2. To H J. and RICHARDSON W. W.' Histological grading 

gem in breast cancer, a study of 1409 cases of 

SE 359 have been followed for 15 years. Br. J. Cancer 
1957, 11: 359-77. 


2. Effect of enk on pancreatic endocrine function in 
normal and di 

J. M. DHORAJIWALA, E IPP, A H. RUBENSTEIN and A. R. MOOSSA, 
Departments of Surgery and Medicine, University of CHERRY 


Chicago, USA 


ato peptides affect pancreatic hormone secretion /n vitro 
(1) To determine whether this occurs in vivo, D-met-2 Pro-5 
enkephalin amide was infused into 7 conscious normal dogs at 
670 pmol kg^! min" t, a dose known to influence pancreatic 
exocrine secretion. Glucagon (max A= 13+3 pmol/l) and 
insulin (max A = 36+11 pmo) levels increased; glucose 
levels were unchan Both increases were prevented by 
naloxone (30:5 nmo kg ! min ^ !). In n ana tized dogs, 
enkephalin resulted in a rise of 101 +36 pmol/l in insulin and 
40+10 pmo}/l in glucagon in peripheral plasma. The corre- 
sponding. rises in the pancreatic vein were 1256 1:172 pmol/l 
and 80+29 pmol/l 

Stimulated glucagon release (A = 15+5 pmol/l) without 
accompanying insulin secretion 1n nse to enkephalin in 5 
alloxan diabetic dogs was associated with an increase in glucose 
of 3-8+0-9 mmol na These effects were also blocked by 
naloxone. In addition, the rise in glucose and glucagon was 

E by, a sunultaneous infusion of somatostatin 

500 pmol kg ^ ! min? 

We conclude that enkephalin at 670 pmol kg"! min^! en- 
hances pancreatic endocrine secretion m vivo and accentuates 
hyperglycaemia in diabetic Mas possibly by stimulating gluca- 


gon release , 


ri 


am, 10 and 11 July 
ollowing papers were 


"e 


]. IPP E., DOBBS R. and UNGER R. H.. Morphine and B-endorphin 
influence the secretion of the endocrine pancreas. Nature 
(Lond.) 1978; 276: 190-1 


3. Prostaglandin E, by intravenous infusion for upper limb 
vasospastic disease 
P. C. CLIFFORD, M. F, R. MARTIN, J. SHEDDON, P. A. DIEPPE and 
R. N. BAIRD, Departments o Surgery, Rheumatology and Medical 
Physics, Bristol Royal In , Bristol 
Prostaglandin E, (PGE,), a vasodilator and potent inhibitor of 
platelet aggregation, was administered to 26 patients with 
painful or ulcerating cold-sensitive vasospasm of the hands 
(progressive systemic sclerosis 18; p Raynaud’s disease 
2, small vessel dominant atherosclerosis 6). E: was infused 
for 72 h by graded increments from 6 to 10 ng kg"! min”! via 
a central venous catheter. Patients tolerated the infusion 
without side effects apart from occasional transient headaches, 
and noted that their limbs became warmer and less painful. 
Five ischaémic ulcers healed within 6 weeks of treatment. 

Limb blood flow was studied as the pulsatility index (PI) of 
radial artery Doppler signals, finger pulse volume recording 
(PVR) reflecting digital artery perfusion, and finger tempera- 
ture recordings using infrared radiometry. Measurements were 
ne before infusion and were repeated 24h later and at 2 
weeks. 

Radial artery PI fell from 9-0+2 3 to 4-6+1-9 (mean +s d., 
P «0 01; paired ¢ test) indicating hand vasodilation. This fall 
was maintained at 24 h after 1nfusion os + 3:6) and returned 
to pre-infusion levels at 2 weeks. Finger PVR amplitude 
increased from 59429 to 23-8+182 (P<0-001) durin 
infusion and remained elevated at 24h (16-9+12 2) and 5 
weeks (9:953; P<0 01). Hand temperature increased from 
27 342:2°C to 31-344-5°C (P = 0-001) and was raised at 
24 h (32-1434 °C) and at 2 weeks (28-8 2:5 °C; P<0-001). 

The results confirm that hand perfusion 1s increased follow- 
ing PGE, infusion, and the improvement in digital artery 
perfusion, manifest as increase? PVR amplitude and skin 
temperature, 1s sustained at 2 weeks following treatment. 


4. Oesophageal bacterial flora in carcinoma of oesophagus 
I G. FINLAY, P. WRIGHT and C. $. MCARDLE, Division of Surgery 
and Department of Bacteriology, Royal Infirmary, Glasgow 


Oesophageal resection for carcinoma ts associated with a high 
mortality. At least 50 per cent of deaths are secondary to 
anastomotic leaka vieron associated infections (1). This study 
set out to identify the bacterial flora associated with malignant 
strictures of the oesophagus Particular attention was directed 
towards the isolation of anaerobic organisms which have not 
been previously described. 

Specimens of oesophageal mucosa were obtained at thora- 
cotomy in 12 consecutive patients with carcinoma of the 

aid ames These were transferred in appropriate media for 
aerobic and anaerobic culture. After prolonged incubation and 
regular subculture, qualitative analysis of the flora was 
performed 

A heavy growth of aerobic and anaerobic organisms was 
obtained in all patients (83 strains) 

Bacteroides and streptococcal species were obtained in all 
patients Ninet ey -three per cent of all strains were sensitive to 
ampicillin while only 59 per cent were sensitive to the 
gentamicin-metronidazole combination 

The study has identified the bacterial flora associated with 
oesophageal carcinoma. The presence of anaerobic organisms 
has been established. These o RA ORS may be important in 
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Anaerobes ` 


Strains 
Bacteroides spp. 13 
Bacteroides melaninogenicus 5 
Anaerobic cocci 7 
Clostridium spp 4 
Others 2 
Total 26 

Aerobes Strains 
Staphylococcus spp 7 

. (Coag —ve) 

Haemolytic streptococci ? 13 
- Non-haemolytic streptococci 14 
Lactobacillus spp. 8 
O e spp. 4 
Escherichia coli 3 
Others 8 
Total 57 


the selection of an appropriate antibiotic policy for prophylaxis 
and in the management of oesophageal anastomotic leak 


l HERMACK A S. and CRAWFORD D. G: The oesophageal 
anastomotic leak. Am. J Surg. 1976, 132: 794-8 


5. Metabolic effects of postoperative enteral nutrition 
J D. CANNON, J THOMPSON and W F. WALKER, Departments of 
Surgery and Physiology, Untversity of Dundee, Dundee 


It 1s known that the small intestine rapidly regains its motility 
and absorptive power after laparotomy (1) and that enteral 
feeding can be instituted at an early stage by nasojejunal tube 
This has been shown to have a beneficial effect on nitrogen 
balance postoperatively (2) 

Using an open-circuit system (3), the resting oxygen con- 
sumption (RVo,) and respiratory quotient (RQ) of 16 patients 
undergoing cholecystectomy or vagotomy with pyloroplasty 
have been measured daily for 1 day preoperatively and for 5 


! days postoperatively. Core temperatures and heart rates were 


also measured. Eight were treated postoperatively with con- 
ventional (dextrose/saline) intravenous fluids and 8 were 
additionally fed nasojejunaly with proprietary tube feeds 
starting on the first postoperative day. 

Tube fed patients had a si tly ter rise in RVO, 
(P « 0:05) and temperature (P «0 005) after operation and a 
more rapid return of RQ from the usual postoperative values 
(about 0-70) towards preoperative values (about 0 80) than did 
the controls (P <0-05). 

It 1s concluded that postoperative enteral feeding causes a 
greater rise in. ud ann dry resting metabolic rate and re- 
establishes no metabolism in a shorter penod of time 
Numbers are being increased to establish "whether these 
changes of metabolism aid recovery 


|. ROTHNIE N G., HARPER R A. K. and CATCHPOLE B N. Earl 
postoperative gastrointestinal activity. Lancet 1963,2 64- 
2 SAGAR S, HARLAND P and SHIELDS R. Early postoperative 
feeding with elemental diet Br. Med. J. 1979, 1: 293-5 
3. THOMPSON J , BRICE J.E H., KURDY N M G.et al. A modified 
, open-circuit method for estimation of oxygen consumption 
and carbon dioxide excretion 1n adults, infants and small 
animals Pflug. Arch 1979, 380 197—202 


` 6. Host resistance in critically ill surgical patients 


J. A BRADLEY, | MCA. LEDINGHAM and D. N H. HAMILTON, 
University Department of Surgery, Western Infirmary, Glasgow 


Infection ts a major cause of death in critically ill TR 
patients, tt 1s possible that diminished host resistance in these 
pide 1s an important factor Recently, the suggestion has 

n made that the delayed hypersensitivity response (DHR) in 
surgical patients may be of i ees value (1) 

We have examined the DHR in 37 critically ill. surgical 
patients admitted to the intensive therapy umt (ITU). Skin 
testing was performed with five antigens (PPD, 
streptokinase/streptodornase, tnchophyton, candida and 


8 Intrao 


~ 


à 


mumps) and a positive reaction to an antigen was taken as 
erythema and induration of 5 mm or greater at 24 or 48 h; a 
simple scoring system was devised. On first testing, 8 (22 per 
cent) patients responded to one or more antigens whilst 29 (78 
per cent) patients were anergic. One (13 per cent) of the 8 
responders subsequently died, whilst 14 (48 per cent) of the 29 
initially anergic patients eventually died (P <0 05). Twenty- 
seven patients were discharged from the ITU and repeat DHR 
testing showed that 14 (52 per cent) were still anergic at this 
time Five of these patients died. Further measurements in 
survivors showed rising DHR scores after patients had re- 
turned to the surgical wards 

In conclusion, DHR was a valuable test in critically ul 
surgical patients and anergy was associated with a poor 
outcome. i 


| PIETSCH J. B., MEAKINS J. L. and MACLEAN L. D ` The delayed 
hypersensitivity response’ application ın clinical surgery. 
Surgery 1977; 82: 349-55. 


7. Intraductal mfasion of mono-octanoin—experience in 14 
patients with retained common duct stones 

L. N. JARRETT, D R KNAPP, D H. ROSE and G D BELL (J. D. 
HARDCASTLE), University Departments of Surgery, Radiology 
and Therapeutics, .Nottimgham 


Retained stones are present in up to 10 per cent of patients who 
have had exploration of the common bile duct. Results of 
Fig e sphincterotomy or stone extraction are good in the 
hands of experts. Intraductal infusion of cholesterol solvents 
such as chloroform and ether are unsafe while Na cholate 1s 
relatively ineffective and causes diarrhoea (1) 

did by a recent report (2) that mono-octanoin 

eae 8210) might prove superior to Na cholate, we have 

ound that | of mono-octanoin (at 37°C) dissolved 
26 9+0 14 mmol of crystalline cholesterol over 24 h while Na 
cholate (150 mmolar) only took up 0-25+0-01 mmol under 
similar experimental condition. 

Mono-octanoin (2-4 ml/h) has been infused con- ' 
tinuously/intermittently via the T tube of 14 patients with 
radiolucent extra and/or 1ntrahepatic duct stones. The total 
number of stones was 35, mean size 8:6 0-08 mm. No 
diarrhoea was experienced and treatment lasted from 3 to 101 
days (75 per cent less than 8 days). By using a battery-operated 
portable pump we were able to treat 5 of the patients as 
outpatients Complete stone dissolution occurred in 10 patients 
(20 stones) whilst partial success was achieved tn a further 2 
patients (7 of 11 and { of 2 stones). 

Mono-octanoin appears to be superior to Na cholate for 
dissolving retained stones and merits further investigation. 


l. BELL G. D. Drugs used ın the management of gall stones. In 
DUKES N G. (ed.) Side Effects of Drugs Annual, vol. 2. 
Amsterdam Excerpta Medica, 1978. 

2 THISTLES L, CARLSONG L., LA KUSON. F etal. The effective 
dissolution of biliary tract stones by intraductal infusion of 
mono-octanoin (Abstr.). Gastroenterol 1978; 74- 1103 


tive B-mode ultrasound scanning of the extra- 
hepatic tree - 
G. GLAZER and R LANE, Si Mary's Hospital, London 
The feasibility and accuracy of intraoperative B-mode ultra- 
sound scanning of the extra-hepatic biliary tree for calculi has 
been assessed Fifty consecutive patients undergoing surgery 
for cholekthiasıs had ultrasound scanning (using an ethylene 
oxide sterilized portable 10 MHz real time transducer from 
Xenotec, ib followed by conventional operative cholan- 
go phy; both techniques were compared with the operative 
ings. Operative cholangiograms were unobtainable in 3 

patients and of poor quality in 9 patrents Ultrasound was | 
obtained in all patients, the quality of the images improving 
with operator experience Calcul: were visualized as sonically 
dense particles with posterior acoustic shadowing often in a 
dilated duct. 

Seventeen patients had duct exploration, stones being found 
in 15. Unequivocal evidence of common duct stones was found 
in 12 ultrasound scans and 13 cholangiograms, whilst indirect 


į “ 
i 


evidence of bile duct involvement was seen in'3 scans and 2 X- 
rays. Each test gave one false positive result. All radiologically 
normal ducts had normal scans. The decision to explore the bile 
duct was correct in 49/50 scans and 46/47 cholangiograms. 
dja 19 operative cholangiouraphy add might replace «LIE 

junct to operative cholangio y and might replace it if X- 
i us unobtainable or contraindicated: Further evaluation 
of this new technique is indicated. 


9. lonized calcium in acute pancreatitis and its relationships with 
total calcium and serum lipase 

R. $. CROTON, R. A. WARREN, A. STOTT and N B. ROBERTS (W. D. 
GEORGE), Walton Hospital and Royal Liverpool Hospital, 
Liverpool ` 

In acute pancreatitis hypocalcaemia is well documented but 
there 18 controversy both about its production and the levels of 
directly measured ionized calcium (1, 2). Ionized calcium, total 
calcium and albumin, amylase and lipase, were measured daily 
for 7 days in 17 patients with acute titis. 

During the first 24 h of the illness the mean ionized calcium 
(0-97 mmol/l +0-05 s.d.) was EAE lower than that in 
normal controls (1-13 mmol/l + 0-045 s.d.), but had returned to 
normal after 48 h. Ionized calcium levels did not correlate with 
paired calcium corrected for low albumin during the first 3 days 
of the illness r= 0-27, t= 15, P»0-1df. 29, but were 
8i tly correlated for the remainder of the investigations, 
r= 074, t 3-9, P»0-01d.f. 13. Log serum Te was 
significantly correlated with paired ionized calcium guns the 
first 3 days of the illness, r = —0-44, t = 2:3, P>0-05 d.t. 22, 
but failed to reach correlation when the results from the whole 
7 days were compared, r= —0-34, 1-2 2-0, P<01 d.f. 31. 
There was no correlation between log serum amylase and 
1onized calcium r = 0:23, t£ = 1:35, P>0-1 d.f. 3l. 

These results 1ndicate that the validity of indirectly calcu- 
lated ionized cakium values early in an attack of acute 
pancreatitis must be questioned. The association of 1onized 
calcium and serum lipase provides evidence for the hypothesis 
that the hypocalcaemia early in an attack 1s secondary to 
n binding with the fatty acid liberated by pancreatic 
Ipase. 

1l. ALLAM B. F. and IMRE C. W.: Serum ionized calcium in acute 

pancreatitis. Br. J. Surg. 1977; 64: 665-8. , 
2. WEIR G. C., LESSER P. B., LAMBERTUS J. D. et al: The 


a agar of acute pancreatitis. Ann. Intern. Med. 
1975; 83: 185-9. - 


10. Prediction of gallstones in acute pancreatitis by radioisotope 
biliary scanning 


F. MURPHY, ROSEMARY LAWRENCE, J. O. M C. CRAIG, G. CLAYDEN 
and G. GLAZER, St Mary's Hospital, London 

Early surgery for pancreatitis in the presence of gallstones may 
be beneficial but depends on the accurate diagnosis of the 
presence of stones. In pancreatitis this has already been 
achieved by computer analysis of clinical data (1) or from the 
biochemical profile (2). Ultrasound has not formally 
evaluated but 1s likely to have the same or greater dis- 
criminatory power. 

Radioisotope biliary scans (°°Tc™-HIDA) were performed 
on 27 patients with acute titis (t clinical picture 
and serum amylase 7900 i.u.) within 3 days of admission. In 
53 other patients with acute sari iret (serum amylase 
<350 1.u.), the accuracy of the scan in detecting the anticipated 
cystic duct obstruction was confirmed in 52 examinations 
which did not demonstrate the gallbladder in spite of good 
excretion of the isoto a » 
pancreatitis subsequently proved to have tones radiologi- 
e e a a nee tea reasin 12 ests 
without gallstones (11 alcoholic + 1 idiopathic), the gallbladder 


was seen. 

Thus, non-visualization of the spon at hepatobiliary 
scanning in acute pancreatitis strongly suggests gallstone 
disease. The relationship of cystic duct obstruction to theories 
of the trigger mechanisms for gallstone pancreatitis (3) requires 
further investigation. _ ~ 


. In 15 of the patients with acute. 


x 


A 
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1. GRAHAM D. and WYLLIE F. Prediction of gallstones by 
computer. Br. Med. J. 1979; 1. 515-17. 

2. MCMAHON M. and PICKFORD I: Biochemical prediction of 

ones raid in an attack of acute pancreatitis Lancet 

1979; 2: 541-3. 

3. MCMAHON M. and PLAYFORTH M.; The relationship between 
gallstones and cystic duct anatomy in acute pancreatitis. Br. 
J. Surg. 1978; 65: 361-2. 


11. Fluid sequestration: an accurate index of severity in acute 
itis 


R. D. OVERY, MARY EVANS and A. V. POLLOCK, Scarborough 
Hospital, Scarborough, North Yorkshire 

The fluid balance charts of 110 patients with acute pancreatitis 
were analysed during the course of a pee study. All 
patients were treated with intravenous fluids, and continuous 
Or frequent naso aspiration. 

Fifty patients showed no ABA Parr between daily intake 
and ouput the latter being within 2 | of the former. There were 
no : 

In the other 60 patients the daily volume of fluid intake 
exceeded that of output by 21 or more. This sequestration of 
fluid was reversed on the first or second days after admission in 
34 patients 2 of whom (6 per cent) died, both of septic 
peritonitis in the second week of their illness. Haemorrhagic 
pancreatic necrosis was found post mortem in both. 

The remaining 26 patients continued to sequester fluid until 
death, or until 3 days or more after admission. Twenty-four (92 
per cent) died, 12 on days 0—3 of shock and 12 on days 6—81 of 
abdominal or pulmonary is. In the 20 patients in whom 
necropsies were performed, haemorrhagic pancreatic necrosis 
was found. 

Fluid sequestration is a valuable index of the severity of an 
attack of acute pancreatitis and should be considered, together 
with shock, hypoxia and certain biochemical deviations, in 
assessing prognosis. 


12. H 


T. J. MUSCROFT, D. YOUNGS, V. POXON, D. W. BURDON, M. R. B 
KEIGHLEY, P. M. G. BAVIN, D. DARKIN, N. VINEY, P. MOORE and M. 
GRAHAM, Departments of Surgery and Microbiology, The 
General Hospital, Birmingham, and Smith Klme & French 
Research Limited, Hertfordshire 


It has been proposed that bacterial colonization of the 
hypochlorhydric stomach may result in production of nitrite, 
leading to formation of N-nitroso-compounds (1) Many 
N-nitroso-compounds are carcinogenic in animal models < 

Fasting gastric juice samples from patients with duodenal 
ulcer (n = 10), patients receiving cimetidine (n = 8), patients 
after duodenal ulcer sur (n = 32), and a vanety of other 
patients (n = 13) have [ena analysed for total N-nitroso- 
compounds, pH, total bacterial count, nitrate reducing species, 
and nitrite concentration. 

After destruction of residual nitrite with sodium azide, total 
N aeo Coma ond levels were determined in the ethyl 
acetate extract by detection of nitrogen oxide liberated by the 
action of hydrogen bromide in glacial acetic acid. 

There was a highly significant relationship between pH and 
counts of nitrate-reducing organisms (P « 0-001). Gastric juice 
nitrite concentrations greater than 5 pmol/l were significantly 
more common in y pe of pH 4 or above (P «0-001). 

We failed to find a relationship between N-nitroso- 
compounds and pH, nitrite concentration or nitrate-reducing 
organisms. 

l. RUDDBLL W. S. J., BONE E. $., HILL M J. et al: Gastric-juice 
nitrite. A risk factor in the hypochlorhydnc stomach? 

Lancet 1976; 2: 1037—9. 


bacteria, nitrite and nitrosamines in 


13. An in vitro study of the permeability of the human amniotic 
membrane 


C. AKLE and I. MCCOLL, Department of Surgery, Guy's Hospital, 
London 

Much interest has recently been shown in the possibility of 
transplanting endocrine in protective artificial membrane 
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chambers. The possibility .of using a living non-reactive 
membrane is being studied. Human amniotic mem less 
than 24 h old was placed in a modified Ussing chamber (1) and 
the rate of diffusion of radioactively labelled materials was 


measured. All fi were corrected after trichloroacetic acid 
precipitation and are the average of a minimum of two studies. 
Approximate % count diffused 

Substance MW at 6h 

C'* Glucose 180 22 

]1!?5 Thyroxine 7T! 19 

1125 j 5700 4-2 

LA Ly 15 000 2:5 

I'?* Albumin 69 000 0:45 

1G 150 000 0-35 


From these figures it is clear that the membrane acts as an 
effective barrier to large molecules. It is therefore hoped that 
transplantation of allo tissues, e.g. pancreatic islets, may 
succeed if such a membrane is used to prevent host immune 
responses from recognizing donor tissues. The membrane itself 
is said to be poorly immunogenic (2) and may survive host 


reception. 

1. USSING H. H. and ZERAHN K.: Active transport of sodium as 
the source of elective current in the short-circuit isolated 
frog skin. Acta Physiol. Scand. 1951; 23: 110-27. 

2. TRELFORD J. D. and TRELFORD-SAUDER M.: The amnion in 
surgery past and present. Ayn. J. Obstet. Gynecol. 1979; 134: 


14. Does upper gastrointestinal bleeding affect tbe Haemoccult 
slide test for faecal occult blood? 

M. B. RANSON, P. J. SHOULER, N. J. TULEY and R. H. HUNT (Sir 
JAMES FRASER), Departments of Surgery, Gastroenterology and 
Nuclear Medicine, Royal Naval Hospital, Haslar, and Institute 
of Naval Medicine, Alverstoke, Gosport, Hants 

The value of occult blood testing in. the diagnosis of colonic 
bleeding has been Irmited by sensitivity to losses in the upper 
gastrointestinal tract. The Haemoccult test is claimed to be 
sensitive to blood loss from the colon. We investigated 12 
healthy male adult volunteers after occult gastrointestinal loss 
had been excluded by intravenous administration of *'Cr- 
. labelled venous blood 

Five to 30 ml of the subjects' labelled venous blood was 
ingested at intervals of at least 7 days and faecal der tnde 
compared with Haemoccult reaction of slides prepared by 
Subject at defecation. Blood and faecal radioactivity was 
counted in a Harshaw Nal (T1) crystal large volume counter 
and corrected for bera dapes decay and geometry. 

After intravenous labelling, all subjects had faecal radio- 
activity equivalent of less than 1 2-0-5 ml blood per day, and 
no positive Haemoccult reactions. After ingestion, only one 
positive reaction occurred in over 200 faecal specimens and was 
at the hi recorded haemoglobin (Hb) concentration of 
23 mg/g faeces. Specimens contained radioactivity equivalent 
of up to 30 ml blood, but 1n large faecal masses Hb concen- 
tration was reduced 

We conclude that Haemoccult is not significantly affected by 
. simulated upper gastrointestinal loss of 30 ml blood. 


` 15. Urinary bladder wall tension at 

J. R. HINDMARSH (G. D. CHISHOLM), Department of 
Surgery/Urology, Western General Hospital, Edinburgh 

It has been suggested’ that tension receptors situated in the 
collagenous tissues of the bladder are responsible for the 
conscious awareness of bladder filling (1). 

To test this theory the mural tension at was 
calculated in 30 oris] individuals and in 31 patients with 
cystometrically overactive bladders. This latter group 
was divided into two groups: those with inappropriate detrusor 
contractions when the bladder was and those who did 
not respond to stress but had hypertonic bladders at urgency. 


The tension in the bladder wall at urgency was calculated 
hue bis modified formula of Laplace's Law (I= [P x R]/2) for 
a sp where the volume is known T = P 3/V x 0-312. The 
ressure and volume at urgency were reco at the end of a 
g cystometrogram, using pressure transducers to record 

the intravesical pressure (Table). 


Male Female 
Group T V T V 
Normal 28.9 509 22:1 3 
+26 +179 +20 +4315 
Inappropriate 37-8 372 33-3 362 
contractions +58 378 +35 4227 
Hypertonic 89-2 474 81:9 424 
+191 +113 +14-8 +76 


T, Tension; V, volume. 
All results mean +8.¢.mean. 


The results show that there is a significant difference 
(P « 0-05) between the tension developed at urgency 1n normal 
individuals and patients with detrusor overactivity. The sug- 
gestion that the tension receptors convey conscious sensation 
of bladder fillin ng in normal subjects may be correct; however, in 
the patient with overactive bladder function the evidence for 
ee IS It is possible that the failure of 
these. PELO TE to e to, to convey or the brain to 
appreciate the impulses conveyed leads to bladder over- 
activity. 

1. BRADLEY W. TIMM G, wW. and SCOTT F. B. Bladder 
sensation. Urology 1975; 6: 654-8. 


16. Preliminary results of a controlled trial to compare 
dextranomer beads (Debrisan) and silastic foam Elastomer 
in surgical wounds 


H. L. YOUNG and M. H. WHEELER, University Department of 
Surgery, University Hospital of Wales, Cardiff 


An ideal wound dressing should be absorbent, non-adherent 
and allow free access of air. Debrisan (1) (Pharmacia Ltd) and 
silastic foam Elastomer (2) (Dow Corning Ltd) have been 
developed to conform to these standards. Both have been 
advocated for use in open surgiéal wounds. A controlled trial 
comparing Debrisan and: Elastomer in the management of 
infected surgical wounds which have broken down and sur 
wounds which have been electively left open has 


performed. 

Following initial pacuns for 48h, the wounds: were 
measured for len readth and depth. Wound volume was 
obtained by i tion of sterile saline. Debrisan was changed 


dressing was cleaned daily and renewed at 7-day intervals. All 
wounds were inspected on the first, third and seventh days, and 
thereafter weekly. Serial measurements and photographs were 
obtained throughout. The degrec of pain and the presence or 
obere ga absence of erythema, pus, oedema, slough or rash were also 


atients studied so far, no si t difference 1n time 
Ts has been shown; De 41:05 4-4-49 days 
* = 21). omer 34-95 + 3-33 days (n = 22). The mean time 
or wounds to become pain-free with the two treatments was 
5:23 - 0-71 days and 5:83 4- 0-62 days respectively. 
1. JACOBSSON S., ROTHMAN U., ARTURSON G. et al: A new 
aia for the cleansing of infected wounds. Scand. J 
last. Reconstr. Surg. 1976; 10: 65-72. 
2. WOOD R. A. B. and HUGHES L. E.: Silicone foam sponge for 
pilonidal sinus: a new technique for dressing open granulat- 
ing wounds. Br. Med. J. 1975; 3: 131-3. 


17. !! In-labelted platelet accumulation in the mags: a measure 
of pulmonary microemboll relating to postoperative arterial 


an TN CURE. J. HAWKER, H. C. NORCOTT, D. R. FOULKS, Z. 
DROLC and M. R. MILLER, Departments of Surgery, Medical 
Physics and Respiratory Medicine, Queen Elizabeth Hospital, 
Birmingham 


Postoperative intravascular platelet a tes (IPA), 
measured by screen filtration pressure (SFP), are associated 
with subsequent pulmonary dysfunction (1). We have 


measured the postoperative kinetics of '*!In-la autolog- 
ous platelets to investigate, first, whether IPA embolize to the 
lungs and then the relationship between microembolization 
and arterial hypoxia. 


One day before major surgery platelets from 10 patients were 
labelled with '''In-oxine and reinjected. Isotope emissions 
were counted in 5 ml samples of blood and over the lungs and 


aortic arch preoperatively, 2-5 h following surgery and daily 
for 7 days. SFP of femoral vein blood was estimated 30 min 
and 3 h post on, Arterial Po, was measured preoper- 
ation and on days 1 and 7 following surgery. 


Isotope emission 
lung/aortic arch 


Day (mean t:s.e. mean) 
-I 0 38+0 017 
T 0-47 X: 0-039 

1 0 56 10-052 

2 0-55 0-032 

3 0-47 + 0-028 

4 0-42 + 0-020 

5 0-45 0-042 

6 0-43 0-023 

7 0-40 4: 0-039 


The postoperative increase in the ratio of counts, lung/aortic 
arch, indicates pulmonary accumulation of platelets. The mean 
increase 2 5 h after surgery of 0-085 -+ 0-033 (P « 0-05) rises to a 
maximum of 0-177 +0 050 (P <0-01) on day 1, and 1s insignific- 
ant by day 4. Immediate postoperative platelet accumulation in 
the lung (the rise in lung/aortic arch ratio) correlated Yi 
with the mean of SFP measurements at 30 min and 3 
postoperation (r = 0-89, P 0-01) and the difference between 
eon. before and 1 week following surgery (r = 0-69, 

< . 

These results indicate that platelets accumulate in the lungs 
of patients with elevated IPA levels This process 1s associated 
with postoperative pon and suggests that IPA cause 
pulmonary microembol. 


I. MCCOLLUM C N and CAMPBELLI T.: The value of measuring 
intravascular platelet aggregates 1n the prediction of post- 
ede nu pulmonary dysfunction Br. J Surg 1979; 66: 
703-7. 


18. Quantitative assessment of platelet deposition on subendo- 
thelial collagen 

N. A G JONES, J. ZAHAVI and V. V. KAKKAR, Thrombosis 
Research Unit, King's College Hospital Medical School, London 


Loss of endothelium from the intima of a blood vessel results in 
platelets adhenng to the exposed collagen. Several experi- 
mental models have been in the past to study thus platelet 
vessel wall interaction but none provides a quantitative 
assessment The p of this paper is first to describe a new 
experimental model which overcomes this deficiency, and 
secondly to demonstrate that a recently develo specific 
thromboxane synthetase inhibitor (UK. 34787) 1s highly effec- 
tive 1n preventing platelet vessel wall interaction. 

Ten Gotun miniature pigs were used in this study. 
Autologous platelets were isolated and labelled with !'!In 
under general anaesthesia, the external thac and femoral 
arteries were exposed and de-endothelized with a Fo 
catheter. Sham operation was performed on tbe opposite limb 
Local injection of !'!In-labelled platelets was used to quan- 
titate thrombus formation in the excised se t of artery by 
gamma counting. In 5 pigs, UK 34787 15 mg/kg was ad- 
ministered 1ntravenously before de-endothelization. 

Excised arterial segments were also examined by scanning 
electron microscopy (SEM) and this confirmed de- 
endothelization, the adherent layer of platelets and absence of 
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fibrin or red cells. In pigs who received UK 34787, SEM 
confirmed absence of platelet adhesion. 


Gamma counts per mg of artery/0-1 min 


De-endothelized After 
Control artery UK 34787 
Mean 665 1658 174 
Range 66-1306 16—2786 60—493 


P<0-02 (Wilcoxon pair differences test). 


19. The of 


H. C. NORCOTT, R. J. HAWKER, D. R FOULKS, Z. DROLC and C. N. 
MCCOLLUM, Departments of Surgery and Medical Physics, 
Queen Elizabeth Hospital, ingham 


Most surgeons select saphenous vein to bypass occlusive 
disease of the superficial femoral artery Where this vein is 
inadequate a rns graft must be chosen despite the 
disappointing failure rates. Direct comparisons between the 
thrombogenicity of the grafts has as yet only been achieved in 
vitro. We have puo bom in vivo the thrombogenicity of 
aut ous vein, polytetrafluorethylene (PFTE, Gore-Tex) 
and double velour Dacron (Microvel) in patients. 

Platelets were labelled with '''In and reinjected in 18 
patients 1 week following femoropopliteal bypass Isotope 
emissions in 5 ml blood samples, over the graft and con- 
tralateral leg were then counted daily for 7 days. Imaging b 
gamma-camera was performed on days 1, 3 and 7 The graft 
thrombogenicity was calculated as the rise in the ratio of 
counts: graft/contralateral thigh over the study period. 

The mean (+s ¢.mean) eRe Tren oe 7 patients with 
saphenous vein b was 0 12 +0 045, thrombogenicity 
was higher in the 5 PTFE grafts at 0-63 +0-135 (P<0 01) but 
was markedly increased in the 6 patients with Dacron 
(1 00+0 312) (P «0-002, Mann-Whitney U test). However, 
there was no difference in the platelet survival in the three 


oups. 

The technique described 1s more sensitive than platelet 
survival in evaluating platelet deposition on various graft 
materials in vivo. Our results indicate that there 1s little platelet 
deposition in saphenous vein grafts and that PTFE appears less 
thrombogenic velour Dacron. 


20. An in vivo method of evaluating antithrombotic therapy for 
H. C. NORCOTT, R. J HAWKER, C. HAIL, Z. DROLC and C N. 
MCCOLLUM, Departments of Surgery and Medical Physics, 
Queen Elizabeth Hospital, Birmingham 

An m vivo thrombosis model has important applications in the 
selection of prosthetic materials and the choice and dosage of 
antithrombotic therapy A technique for measuring the ac- 
cumulation of !! "io dobelled autologous platelets by counting 
gamma emissions was used to investigate the influence of 
aspirin (ASA) and dipyridamole (DPM) on the thrombo- 
genicity of Dacron aortofemoral grafts. 


Thrombogenicity index (mean +s.¢ mean) 
s 4-7 


Group Days 1-3 Day 
Placebo 0-279 +0 051 0 258 -- 0-036 
(n — 7) 
Treatment 0 386 +0022 0 121 0-018* 
(n= 6) 


*P 0 01 compared to treatment group, days 1—3 
ier Pey U test). P «0 02 compared to placebo, 
ays 4-7. 


One week following surgery platelets from 13 patients were 
labelled with !! ! In oxine and reinjected. Isotope emissions over 
the graft at the groin and a reference site (aortic arch) were 
counted daily for 7 days Patients started either ASA 
300 mg+ DPM 75 mg or placebo on the third day of the study 
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according to a double-blind random code The thrombo-' 


genicity. index was calculated as the daily rise in the ratio of 
' counts graft/reference. 

This index was unaffected by placebo but was significantly 
reduced by treatment with ASA + DPM. On the first day of 
treatment, the reference ratio in the ASA -- DPM group 
also unex y fell by 0-566 - 0-101 which compares with a 
rise in the placebo group of 0-121.- 0-069 (P <0 01), suggesting 
a net loss of platelets om the lumen. 

technique described accurately evaluated the in vivo 
activity of platelet inhibitory drugs. The combination of 
ASA+DPM reduced platelet deposition on Dacron arterial 


21. Penetrability of four Into skeletal muscle and 
subcutaneous fat of the leg 

B. R. BULLEN, C. H. RAMSDEN and R. C. KESTER, Unrversi 
Department of Surgery and Department of Microbiology, St 
James's University Hospital, Leeds 

Choice and dosage of an antibiotic is based mainly on its 
bactericidal activity, freedom from side-effects and its tissue 
distribution. Regarding the latter, we investigated the pene- 
tration. of cephradine, cephazolin, cephamandole and cefu- 


. roxime into skeletal muscle and subcutaneous fat of the leg in 
- groups of patients undergoing arterial bypass (44 cases) or 
Cases were allocated to 


aon on (59 cases) for ischaemia. 
each group on an unselected basis prospectively 

Most received d gt Me 1 gintramuscularly (1.m.) with 
premedication lg dile Ac (i.v.) with anaesthetic 
induction, except for cefuroxime (0-75 g i.m. and 1:5 g1.v.) and 
additional groups of cephradine and cephamandole (2 g 1.v.). 

halosporin concentrations were assayed in serum and 

fissues samples during operations, namely groin fat from 
bypass cases, and muscle and fat taken at proximal and distal 
sites from amputated limbs. 
. Cephalosporin levels attained in the amputation cases were 
comparable to those in the arterial bypass groups, and m the 
main acceptable antibacterial concentrations The 
effect of ischaemia on tissue penetration was assessed in the 
amputated limbs. 


AMPUTATION CASES: MEAN CEPHALOSPORIN 
CONCENTRATIONS 


Proxunal]  Proximal 


g No of Serum muscle fat 
cases (ug/ml) (ug/g) (ug/g) 
hradıne 11 68-4 125 5:6 
hradine 10 119-0 215 139 
2 gi.v.) 
hazolin: 8 956 14-2 119 
Cephamandole 10 105-3 11:8 65 
hamandole  :10 163-9 19 0 13-0 
12 giv.) 
Cefuroxime 10 127:5 28-9 18:5 


\ Based on these findings we suggest that any of these four 
broad spectrum cephalosporins may be used in standard 


dosage prophylactically or specifically against sepsis in rela- 
tively ischaemic pid T 


, 22. Iumnunoeuppressive activity in the plasma of patients with 
disease 


D. M. A. FRANCIS, B K. SHENTON, G. PROUD, P. S. VEITCH and 
R M. R. TAYLOR, University Department of Surgery, Royal 
Victoria Infirmary, Newcastle upon Tyne 
Suppression of immune responses in cancer patients has been 
rted to be due in part to plasma factors which adversely 
affect lymphocyte activity (1). This paper describes a sumple 
and rapid method of measuring such factors and compares the 
na y occurring immunosuppressive activity 1n the plasma 
of cancer patients with two groups of controls. 
Blood samples were taken from three groups of patients and 


the samples were studied by one of us without knowledge of the 
source of the i f 
Group | Healthy volunteers (‘control’). - - ; 
Group 2 Hospitalized patients with - non-inflammatory 
: benign conditions (‘benign’). - 
Group 3 deis Mes histologically proved malignancy 
"malignant ). 
The patients’ lymphocyte responses to PPD antigen (purified 
protein derivative of Mycobacterium tuberculosis) were 
measured in the absence of plasma and with serial dilutions of 


the test plasma using the tanned sheep erythrocyte electro- 
phoretic mobility (TEEM) test (2). The suppressive activity of 
the patients' plasma on their own lymphocytes was calculated 
ag volume of plasma required to produce 50 per cent 
inhibition of their response to'PPD. 
Control Benign Malignant 
(C) (B) (M) 

n 10 19 15 
Plasma volume 31 37 12-09 5 60 

(ul) producing +118 +2-32 + 2-06 

50% inhibition 

+1 s.e.mean 


Cx B. P «0001, Bx M: P «0:05, (Student's t test). 


_ The suppressive activity of the plasma of each group was 
significantly different, with the plasma of the cancer patients 
having greatest suppression. Plasma suppressive activity may 
be an aid to evaluating patients with suspected malignant 
disease, and serial measurements are being performed in 
individual patients to see whether activity correlates with their 
Clinical course. 

1. COOPERBAND $. R., NIMBERG. R., SCHMID K et al.: Humoral 
immunosuppressive factors Transplant. Proc. 1976, & 2, 
225—42. 

2 SHENTON B. K., PROUD G., SMITH B. M. et al: Blood 
transfusion and renal transplantation. Lancet 1978; 1: 824. 


23. in vitro lysoryme production (IVMLP) as an index of 
*tumour burden’ in breast cancer patients 

M. OLADIMEJI and M. BAUM, Departments of Surgery, Welsh 
National School of Medicine, Cardiff and King's College 
Hospital Medical School, London 

We have previously reported to the Society the results of in vitro 
it hes production from circulating monocytes in patients 
with breast cancer (1). The rate of was stage-related 
and we suggested that:this might provide a new approach to 
monitoring ‘tumour burden’. 

Since then 106 patients have been followed up, repeating 
IVMLP at intervals between 8 and 24 months after 
presentation. Of 42 patients with stages III and IV disease, 6 
demonstrated a transient fall in IVMLP while on cytoreductive 
therapy, and the remainder had consistently elevated levels. 

Sixty-four patients with stage I and II disease were treated by 
mastectomy Twenty-six demonstrated a fall in IVMLP to 
control levels over the period of observation, whilst in 29 there 
was no significant change from base line values; none of these 
patients have yet demonstrated recurrence. However, of the 
remaining 9 patients with a rising IVMLP post mastectomy, 3 
have so far shown clinical evidence of recurrent disease 3 
monas or more after the rise in lysozyme production was first 
no 

These preliminary data support the hypothesis that IVMLP 
is an indicator of ‘tumour burden’ . 

I. OLADIMEJI M., CHARE M. J.B. and BAUM M.' In vitro production 

of lysozyme from monocytes of breast cancer patients. A 

new prognostic index? Br. J. Surg. 1979; 66::362—3. 


24. Circulating immune complexes and carcinoembryonic anti- 
gen in patlents with benign and malignant colorectal tumours 
K. D VELLACOTT, R W BALDWIN, T. W BALFOUR and J. D. 
HARDCASTLE, Department of Surgery and Cancer Research 
Campaign Laboratories, University of Noitingham 

It has been suggested that circulating immune complexes (CIC) 


- 


may provide a ostic or prognostic indicator in human 
e lignu disease (1). CIC were estimated using a modified Clq 
binding assay (2) in 100 patients with colo cancer prior to 
surgery. When compared to a group of healthy controls Clq 
binding was found to be increased in 61 per cent of all cases, 77 

cent of Dukes’ A, 62 per cent of Dukes’ B, 54 per cent of 

es’ C and 58 per cent of those patients with liver 
metastases. 

. Carcinoembryonic antigen (CEA) was not increased in any 
patients with Dukes’ A tumours but was in over 80 per cent of 
those with liver metastases. í 

Preliminary results of serial postoperative Clq binding 
activity-shows that this may be useful in the detection of 
recurrence. In 66 per cent of those patients who had an 
apparently curative resection, Clq binding ped to normal 
levels by 3 months. Four patients presenting with new recurrent 
tumour all had increased binding. 

Of 47 patients with benign polyps of varying size, 


increased 
binding occurred in 23 (49 per cent) while none had elevated ` 


levels of CEA. This suggests the possibility of a common 

antigen between polyps and carcinomas and may provide 

further support for the polyp to cancer sequence theory. 

1. ROBINS R. A. and BALDWIN R. W.: Immune markers on cancer 
cells. Cancer Immunol. Immunother. 1977; 2: 205-7. 

2. BALDWIN R. W , BYERS V. $. and ROBINS R. A.: Circulating 
immune complexes in cancer: characterisations and poten- 
tial as tumour markers. Behring Inst. Mitt. 1979; 64: 11—32 


25. Failure of specific active immunotherapy in lung cancer 
R. G. SOUTER, P. G. GILL and P. J. MORRIS, Nuffield Department of 
Surgery, John Radcliffe Hospital, Headington, Oxford 
In view of su ive evidence that immune stimulation can 
offer benefit against lung cancer (1), a randomized controlled 
trial of active specific immunotherapy using autologous ir- 
radiated tumour cells and corynebacterium parvum (C. 
parvum) has been carried out. C. parvum has been shown to be 
capable of inducing spécifically directed anti-tumour immunity 
when used in this way (2). Treatment 1s given,to patients who 
have undergone total surgical clearance of macroscopic cancer, 
for it is in this group that maximum benefit might be expected. 

After total tumour resection the patients are randomized 1n 
theatre to no treatment or immunotherapy. On drawin 
treatment, fresh tumour is immediately macerated and 
under sterile conditions This extract is frozen at — 140 °C until 
treatment 18 given, usually at the first clinic review and after 
informed consent. On the day of treatment the extract 18 
thawed and irradiated with 10 000 rad. C. parvum (30 ug) 18 
added to 2 x 10’ cellgin 1 ml of Eagles medium. This mixture 1s 
injected in the medical of the thigh and causes minimal 
side effects, usually transient pain and swelling of the inguinal 
nodes. : 

To date 97 patients have been included in the trial. Of 47 
randomized to treatment 35 have received the extrac 

The results are: 2 


i 


Treatment Control 
Number 35 50 
Deaths* 10 (28-6%) 16 (32%) 
Average age (yr) 62 62 
Mean time to death 13 mth 13 mth 


. * All deaths due to tumour recurrence except one myocar- 
dial infarction in a treatment patient 21 months after 
operation. 


l 
` If the 12 patients who drew treatment but did not receive it 
are included, the figures are not altered significantly. No 
significant benefit from this treatment has been demonstrated. 
l. MCKNBALLY M. F., MAVER C. and KAUSBL H. w.: Regional 
immunotherapy of lung cancer with intrapleural BCG. 
Lancet 1976; 1: 377-9. 
2 SCOTT M. T.: Potentiation of the tumour-specific immune 
age by Corynebacterium parvum. J. Natl Cancer Inst. 
1975; 55° 65-72. * 
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26. Beneficial effects of dietary cholesterol deprivation in experi- 
mental colon cancer 
J. P CRUSE, M. R. LEWIN and C. G. CLARK, Surgical Unit, School 
of Medicine, University College, London 
Dietary cholesterol is cocarcinogenic during dimethyl- 
hydrazine (DMH)-induced colon carcinogenesis in rats. Since 
some cocarcinogenic mechanisms are potentially reversible, an 
riment was designed to determine whether rats beanng 
colon cancer would benefit from cholesterol deprivation. 
` Fifty female Wistar rats were treated with a colon cancer- 
inducing regimen of DMH (40 mg kg ^ 'wk~! for 10 wk) whilst 
being fed on a standard cholesterol-containing rat diet (41B). 
Three rats died during induction whilst a further 2 died 
spontaneously of histologically proved adenocarcinoma of the 
colon at 24 weeks. The remaining 45 rats were then randomly 
allocated in groups of 15 to one of three dietary regimens 
Group I Aa to receive standard 41B diet, group H were 
fed on Vivonex alone and group HI were fed Vivonex plus 
cholesterol (10 mg/100 ml Terese Each group was assessed 
for survival and incidence of histologically proved metastatic 


There were no differences in either survival or incidence of 
metastases when groups I and III were compared. However, in 
the cholesterol-deprived group II there was a significant 
oups I and III (P « 0-02) 


increase in survival compared with 
uction in the incidence of 


and this was due to a significant 
metastases (P « 0-05). 

Cholesterol deprivation therefore benefits rats with es- 
tablished DMH-induced colon cancer. 


27. Faecal stream and diet in experimen 

genesis: morphological aud histochemical changes 

J. H SCURR, M. ISABEL FILIPE and H. ELLIS, Surgical Unit, 
Westminster Medical School, London 


Histological and histochemical changes in colonic mucosa 
have been studied in experimentally (MH) induced carci- 
nomas in to alterations in faecal stream. Alterations 
in faecal stream have been produced by diversio pro- 
cedures which give both emp and filling isons of culon 
with increased and decreased faecal exposure. To reduce faecal 
exposure still further one group of rats has been fed on an 
elemental (high fat) diet. 

Our results show an alteration in the distribution of lesions, 
the changes occurring both earlier and more proximally in the 
operated group of rats. Foc: of dysplasia and carcinomas were 
more numerous at the site of anastomosis in the filing and in 
the emptying loops. The colon distal to the anastomosis shows 
a reduction in the number and severity of histological changes. 
The rats fed an elemental diet show an increase in the number 
of lesions but no alteration in their distribution Histochemical 
variations in the amount and nature of mucus secretion are 
seen to occur in association with morphological changes, there 
being a change from the normally predominant sulphomucins 
to sialomucin production. 

The different pattern in the distribution of lesions in the 
operated animals with a tendency to localize at the site of the 
anastomosis may be related to anastomotic healing, the healing 
process predisposing to tumour formation in the presence of a 
carcinogen. It is also suggested from our data that a high fat 
diet predisposes to tumour formation Finally we have con- 
firmed that alterations in mucin composition may appear 
before epithelial atypia occurs and almost always accompany 
these changes. 


28. Oral mannitol for bowel preparation is explosive 

E. W. TAYLOR, S. BENTLEY, D. YOUNGS and M R. B. KEIGHLEY, 
Departments of Surgery and Microbiology, The General 
Hospital, Birmingham j 

The explosive potential of colonic gas was recognized in 1906 

(D. Mannitol has recently been implicated as the cause of a 
atal explosion during colonoscopie polypectomy (2). The 
carbohydrate load provides by mannitol might provide a 
mechanism for explosive gas production by proliferating 


micro-organisms. 
Therefore, coloni gas samples aspirated at laparotomy have 
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been analysed in patients with no bowel preparation (n = 11), 

after oral mannitol (n = 10) and after orthograde saline lavage 

(n = 9). Levels of hydrogen, methane, nitrogen, oxygen and 

carbon dioxide were measured using a mass spectrometer. 
The results are: 


U Oral Neer 
Appa a 
Gas owel mannitol lavage 

Hydrogen 2:8 72 1-8 
(0-9-1) (0—23-3) (0-—12-5) 

Methane 50 45 01 
(0—20-0) (0—27-0) (0—0-6)* 

Nitrogen 74 6 76 8 87:2 
(54-3-90-0) (57 6-89-6) (70 8--94-0) 

Oxygen 4-4 4:2 3-0 
(0-16 2) (0-6—-11-0) (06—16 1) 

Carbon 12-9 7-4 2:4 
dioxide ©  (3:2-37:3) (2:3-11:2) (40—13 8) 


Figures in brackets are mean % with range. 
* P «0-01. 


Colonic gas was or could become explosive with mixtures of 
air in 3 unprepared patients, 6 after mannitol and in only 1 
after orthograde saline lavage. 

This study shows that orthograde saline lavage produces 
significantly less methane than oral mannitol and that 
explosive gas mixtures are less likely with saline than with 
mannitol. 


l. FRIES J. A.: Intestinal gases of man Am. J. Physiol. 1906; 16: 
468—74 

2 BIGARD M. A., GAUCHER P and LASSALLE C : Fatal colonic 
explosion during colonoscopic polypectomy. Gastro- 
enterology 1979, TT 1307—10 


29. Anaesthetic agents affect gastrointestinal motility 

G E. FOSTER, T. E. J. HEALY, D. F. EVANS, J. W. WRIGHT and J. D. 
HARDCASTLE, Department of Surgery, University of 
Nottingham, Nottingham s 
Studies on normal gastrointestinal motility are frequently 
made in the anaesthetized anımal and the results extrapolated 
to man. Little is known of the action of anaesthetics on 
gastrointestinal (GI) motility. 

We report the findings ın 9 greyhounds and 20 rats with 
implanted electrodes and strain gauge transducers on the 
duodenum and proximal small intestine. Results were recorded 
on tape and quantified by digital computer analysis (1) 
Intravenous thiopentone and intravenous ketamine were 
studied 1n the dog, and halothane and ethrane in the rat. All 
were given during phase I of the interdigestive activity (2) 

Sleep doses of thiopentone (20 mg/kg) caused profound 
electrical and mechanical (P<0-001) duodenal and jejunal 
stimulation lasting a mean of 7-7 min (+06 s e.mean). The 
stimulus was abolished by atropine (0-05 mg/kg) and pento- 
hnium (0.2 mg/kg) Ketamine (8 mg/kg) had no effect on 
fasting activity. opentone admunistered after ketamine 
continued to cause stimulation. 

Phase III activity in the rat (duration 2-°98+0-09 sd mun) 
occurs every 10 53 min (+3-02 s.d.) and was abolished, or 
significantly reduced, by halothane. The basic electrical rhythm 
ET. was slowed from 42 c/min (1-6 s.d.) to 35 c/min 

+0 96 s.d.) (t = 9-0, P 0-01) 

Ethrane slowed BER to 33c/min (+24 s.d.) (t = 103, 
P «0 001), abolished phase II but failed to reduce phase IH 
activity. $ 

Intravenous and inhalational anaesthetic agents affect GI 
motility and this should be borne 1n mund in the experimental 
situation. 


]. FOSTER G E., HARDCASTLE J. D., EVANS D. F. et al.: Action of 
glucagon on the human and canine duodenum. Gut 1979; 
20. 439—40. 

2. CARLSON E. M., BEDI B. S and CODE C F. Mechanism of 
propagation of intestinal interdigestive myoelectrical com- 
plex. Am. J. Physiol. 1972; 222. 1027. 
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30. Inhibition of colonic motility by secoverine in patients with 
diverticular disease 


C. J. STODDART, R. BICKERSTAFFE and A. G. JOHNSON, University 
Surgical Unit, Royal Hallamshire Hospital, Sheffield 
Use of cholinergic drugs, such as atropine, in tbe relief of 
colonic spasm is lumited by their unwanted effects at non- 
smooth muscle muscarinic receptor sites. Secoverine hydro- 
chloride is a potent blocking agent specific for smooth muscle 
muscarinic receptors and its effects on sigmoid motility and 
myoelectrical activity have been studied in 9 patients with 
diverticular disease. l 

Intraluminal pressure was measured using open-tipped 
perfused catheters and electrical activity by mucosal needle 
electrodes inserted via a sigmoid . After a basal record- 
ing period of 30 min 1 mg of neostigmine was given intra- 
muscularly followed 20 min later by intravenous secoverine in 
varying doses of 2-7 mg. 

was an increase 1n motility index (MI) in all patients 

after neostigmine (P <0 001). Secoverine resulted in a signific- 
ant fall of 61 per cent in the mean percen MI (P <0-02). 
Secoverine completely inhibited sigmoid motility within 2 min 
30 s (mean 68 s), this effect lasting up to 30 min (mean 9 min 
30 s) and being followed by a period of partial inhibition. There 
was no significant change in sigmoid myoelectrical activity. 
The unwanted side effects common with other cholinergics 
were not seen after secoverine. 

This study suggests that secoverine may be of value in the 
treatment of patients with abdominal symptoms due to colonic 
hypermotility. 


31. Outpatient fibreoptic sigmoidoscopy, diagnostic yield and 
the value of glucagon 

G. E. FOSTER, K. D. VELLACOTT, T. W. BALFOUR and J. D. 
HARDCASTLE, University Department of Surgery, University 
Hospital, Nottingham 

The majority of colonic neoplasms arise in the rectum and 
sigmoid colon within reach of the 60-cm fibresigmoidoscope 
(Olympus TCF 15). 

In outpatients, fibreoptic sigmoidoscopy should provide an 
noce diagnostic yield over conventional sigmoidoscopy 
but the examination would have to be carned out without 
sedation. Exogenous porcine glucagon is said to reduce patient 
discomfort during colonoscopy and a double blind trial has 
therefore been conducted. 

We present the findings from a prospective randomized 
controlled trial of 100 patients undergoing fibreoptic sig- 
moidoscopy who received either 1 mg of glucagon i.v. or a 
matching placebo. 

The instrument was advanced for a mean distance of 
47-6 (3:13:4 s.d.) cm in a mean of 6 8 (+41 s.d.) min in the 
glucagon group and for a mean of 49-3 (+10-8 s.d.) cm 
in 6:7 (+4-0 s.d.) min in the controls (distance ¢ = 1-26 n.s., 
time f = 0-003 n.s.). 

Significant abnormalities were seen in 29-6 per cent of all 
patients These included polyps in 175 per cent at a mean 
distance of 31 1 cm (+ 13-0 s.d), a carcinoma in | patient and 
inflammatory bowel disease in 6 at a mean of 30cm 
(+67 sd.). In all but 3 cases the abnormalities lay above the 
level reached in conventional sigmoidoscopy. 

There was no difference between the two groups from the 
point of view of the patient's or the operator's assessment of 
discomfort and 96 per cent of the patients would be willing to 
undergo the examination a an: 

Intravenous glucagon makes no difference to the efficiency of 
the fibreoptic sigmoidoscopy, a procedure allowing rapid and 
complete examination of the distal colon and which 1s easily 
tolerated by outpatients ; 


32. Current drainage materials; their effect on colonic 
anzstomoses 

S. R. G SMITH, P. W. CRANE, J. C. CONNOLLY and O. J. A. GILMORE, 
Department of Surgery, St Bartholomew's Hospital, London 
Berliner et al. (1) highlighted the morbidity associated with 
intraperitoneal drainage of colonic anastomoses. Since then 


"w 


new materials have become available and widely used, but have 
not been subjected to controlled studies. ° — 

- A recent regional survey of general surgeons (89) has shown 
that 66 per cent routinely drain a left and 48 per cent a right 
hemicolectomy. Polyvinylchloride (PVC) 1s used by 52 per 
cent, latex 23 per cent, Silastic 18 per cent ( 7 per 


cent). 

oder standard conditions 140 rats underwent colectomy; 
anastomoses were allocated randomly to one of five groups. 
Equal numbers were killed at 5 and 8 days and anastomotic 
healing assessed by an independent assessor, macroscopically 
and mechanicall 


Macroscopi y, the anastomoses without drains healed 
best. Tbe incidence of dehiscence, as assessed by sealed leaks 
(Table I), was significantly greater in the latex group (P «0-05 


x^. 
Mechanical assessment showed that latex. significantly im- 
ired healing as assessed by bursting pressures (P «0-001 
—Wallis one-way analysis of variance), but there was 

no significant difference between the other groups (Table II). 


Tue 1 INCIDENCE OF DEHISCENCE (14 rats per 
group 


Day 
5 8 
Latex 10 11 
PVC 4 4 
Teflon 5 2 
Silastic 4 3 
2 0 , 


No drain 


hl 


Table I: MEAN BURSTING PRESSURES (mmHg) (6. 
, Tats per group) 


Day 
5 8 
Latex 29-0 27-8 
PVC 114-8 151-3 
Teflon 95-7 147-0 
Silastic 135-7 185-0 
No drain 111-8 173-7 


The results indicate that latex should no longer be employed 
for drainage of colonic anastomoses since it impairs healin 
unhke the newer materials, PVC, Silastic and Tefion whic 
appear free of this property. 


l. BERLINER $. D., BURSON L. C. and LEAR P. B.: Intraperitoneal 
drains in surgery of the colon. Clinical evaluation of 454 
cases. Am. J. Surg. 1967; 113: 646-7. ' 


"E A eae t eee a eerie Stapp ne utor tora colectomy in 
W. J. OWEN and 1. MCCOLL, Department of S , Guy's 
Hospital, London uia: 
There are advantages in preserving the rectum after total 
colectomy: 1n the rat the rectum is capable of compensatory 
adaptation (1) and also improves ileal function (2). We 
a ae the effect of rectal mucosal stripping after total 
colectomy, preserving the rectal muscle owing it to 
epithelize with ileal mucosa. 

Wistar rats underwent total colectomy and ilecanostomy 
(controls n = 10). Another group underwent total colectomy, 
rectal mucosal stripping and formation of a pouch from the 
rectal muscle and terminal ileum (pouch group n — 10) Ileal 
mucosal wet weight and mucosal thickness were measured and 
net ileal tion of water and sodium determined. by ileal 
perfusion with '*C PEG glucose saline. 

The pouch group gained significantly more weight than 
controls and had less perianal excoriation. Heal mucosal wet 
weight was increased by 50 cent (P 0-01) and mucosal 

by: 58 per cent (P<0-01) in the pouch group 
compared to controls. Ileal water absorption was increased by 
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200 per cent (P «:0-02) and sodium absorption pho per cent 
(P « 0-01) in the pouch group. When looked at histologically, 

rectal muscle was covered for the most part by ileal 
epithelium. 

When the rectal muscle is preserved after total colectomy 
and allowed to re-epithelize with deum it takes on many of the 
important functions of the rectum. 

1. ‘LYTTLE J. A. and OWEN W. J. Total colectomy and ileo- 
anostomy in the rat-intestinal adaptation and its relation to 
food intake. Gut 1979; 20A, 457 


2. OWEN W. J., LYTTLE J. A. and MCCOLL 1.. What is the role of 


the rectum aftér subtotal colectomy? Gut 1979; 20A, 947. 


34. Carotid artery disease: a prospective evaluation of ultrasonic 
imaging in the detection of low and high grade stenosis 
R. J. LUSBY, J. WOODCOCK, R. SKIDMORE, W. JEANS, P. C. CLIFFORD 
and R. N. BAIRD, Departments of Surgery, Medical Physics and 
Radiodiagnosis, Bristol Royal Infirmary 
Ultrasonic imaging of the carotid bifurcation 1s feasible using 
ulsed Doppler VIS, GEC Medical) and real time B-mode 
ATL Duplex) scannin £ ( To evaluate these techniques a 
prospective study of 58 bifurcations was undertaken in 29 
consecutive patients with transient ischaemic attacks (TIAs) 
comparing ultrasonic imaging with three-planar carotid an- 
giograms and periorbital Doppler flow/compression tests; each 
s ease independently. Results were expressed 1n sensitivity 


‘ trasound positives/arteriographic positives) and specificity 


ultrasound negatives/arteriographic negatives) 

MAVIS ultrasonic arteriograms detected 29 out of 32 (88 per 
cent) lesions of less than 50 per cent diameter reduction with 
four false negatives. The overall low and high grade sensitivity 
was 91 per cent and specificaty 100 per cent. Duplex imaging 
detected 33 of 34 (97 per cent) lesions of less than 50 per cent 
stenosis with three false a The overall sensitivity was 95 
per cent and specificity 70 per cent. Periorbital tests had an 87 
per cent sensitivity and 94 per cent specificity for lesions of 
more than 50 per cent stenosis but detected only 9 per cent of 
lesions of less than 50 per cent stenosis with an overall 
sensitivity of 29 per cent. 

Correlation with the clinical presentation showed that 20 out 
of 34 (59 per cent) vessels with less than 50 per cent stenosis had 
TIAs ın the relevant carotid d 

These results suggest that carotid bifurcation lesions of less 
than 50 per cent diameter reduction contribute to the produc- 
tion of and that both MAVIS and Duplex imaging will 
detect most-low and high grade lesions. 

l]. WOODCOCK J. P., LUSBY R. J., HOPE D T. et al.: Ultrasonic 
. imaging and waveform analysis of the carotid artery (Blood 
Flow ry and Practice Proceedings ) Biol. Eng. Soc. 

Lond. 1980; pp. 311—13. 


35. Ultrasound assessment of the mechanical properties of 


implanted arterial grafts 

P. C. CLIFFORD, R. J. LUSBY, J. P. WOODCOCK, R. SKIDMORE and 
R. N. BAIRD, Departments of Surgery and Medical Physics, 
Bristol Royal Ii y, Bristol 


Radial and longitudinal distensibility are essential mechanical 
properties of arteries and the absence of these qualities in small 
and medium-sized synthetic grafts may contribute to their high 
failure rate (1) In thus study a real time (ATL Duplex) 
ultrasound scanner was used to measure the radial distens- 
ibility of arteries and 1mplanted arterial as an index ofthe 
efficient conduction of pulsatile blood flow. Vessels were also 
scanned at the hip and knee during flexion to detect the 
presence of kinking secondary to the absence of longitudinal 
distensibility. 

peat ai M-mode facility of the Duplex scanner, radial 
distensibility was measured as the percentage change in graft 
radius from systole to diastole. The results in 11 grafts (mean 
duration of mmplantation 17 months) were that the maximal 
radial distensibility of the proximal end of knitted Dacron (15 
per cent) and autogenous vein (10 per cent) grafts was similar to 
normal artery and greater than woven Dacron (8 per cent) 
However, grafts were 50 per cent less distensible when scanned 
at the distal end. 
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Twenty-five grafts were studied crossing the hip and knee 
joints; kinking occurred in 78 per cent of Dacron grafts (mean 
age 23 months) which crossed the knec joint line causing up to 

per cent stenosis at 90? knee flexion, whilst no kinking was 
seen in 11 grafts studied during flexion of the hip to 60°. 

These results show that ultrasonic scanning will demonstrate 

kinking during knee flexion as well as differences in graft 
tensibility These morphological changes in grafts may be 
associated with premature failure. 
1. BAIRD R. N. and ABBOT W M.. Pulsatile blood flow in arterial 
grafts. Lancet 1976; 2 948-50. 


36. Will dexamethasone reduce ischaemic and traumatic 
cerebral oedema? ` 

A. CROCKARD, F. IANNOTTI and J. KANG, Department of 
Neurological Surgery, The National Hospital for Nervous 
Diseases, London 

Brain -oedema following ischaemia or trauma 1s a serious 
complication which may result in the death of the patient. The 
role of steroid therapy in traumatic cerebral oedema 15 now in 
doubt (1). 

In an experimental ischaemia model in gerbils, the amount of 
oedema has been considerably reduced by pretreatment with 
indomethacin, a potent blocker of prostaglandin synthesis (2). 
Dexamethasone should have a similar effect. 

Four groups of 20 mongolian gerbils were anaesthetized 
with intraperitoneal barbiturate (60 mg/kg) and brain-specific 
gravity measurements taken as a measure of brain oedema. In 

oup I, cerebral ischaemia was produced by carotid ligation 
for one hour, before sacrifice. Giroup II animals were also 
subjected to carotid ligation, having been pretreated with 
2:5 mg/kg dexamethasone 1 h before. r]hischaemia there 
was a significant reduction in cerebral oedema. In group HI an 
area of cortical contusion and laceration was produced and 
brain oedema measured | h later. In group IV, the traumatized 
animals, pretreated with dexamethasone (as 1m group H) had 
no reduction in the amount of oedema. 

The results suggest that there is a different mechanism 
for oedema production following ischaemia and trauma, 
dexamethasone does not reduce traumatic brain oedema, but 
may be useful in ischaemia. 


1. GUDEMAN S. H., MILLER J. D. and BECKER D. P.: Failure of high 
dose steroid therapy to influence ICP rn severe head injuries. 
J. Neurosurg. 1979; S1: 301—6. 
2. IANNOTTI F., CROCKARD A., LADDS G. et al: Are prosta- 
dins involved in ischaemic oedema in gerbils? Stroke 
980, 13 (In the press.) 


37. The carotid bruit: an investigation of the factors which affect 
its production 

B. CHAPMAN and D. CHARLESWORTH, Department of Surgery, 
University Hospital of South Manchester 

Vibration ın the wall of an artery may produce an audible bruit 
and this 1s taken to be valuable clinical evidence of disturbed 
flow. Attempts to analyse these sounds by phonoangiography 
and correlate them with the degree of stenosis in carotid 
artery have produced conflicting results (1). This conflict may 
be resolved by an analysis of the factors which influence the 
production of a bruit. 

Method. Vibration was measured in a model of the carotid 
artery using a piezo electric cartridge. Different diameters of 
stenoses were inserted upstream from the cartridge and the rate 
of flow varied. The output was measured on a voltmeter then 
frequency analysed on a computer. The Reynolds number was 
calculated for each run. 

Results: Both the rate of flow and degree of stenosis affect 
intensity of vibration. For all degrees of stenosis and at all 
Reynolds numbers four frequencies dominated the spectrum 
(50, 100, 210 and 410 Hz); they were the resonant frequencies 
of the tube. The intensity, duration and frequency of the noise 
produced in a tube are modified by the degree of stenosis, 
velocity of flow, frequency of pulsation and the resonant 
frequency of the vessel. 

onclusion. Phonoangiography can detect turbulence but is 


~ 


— 


unlikely to give precise information about the degree of 

stenosis in an artery. s 

l. KARTCHNER M M., MCRAE L P. and MORRISON R. D.; Non- 
invasive detection and evaluation- of carotid occlusive 
disease. Arch. Surg. 1973; 106: 528-35. 


38. Blood pressure changes after carotid endatterectomy 
J. $ P LUMLEY and H. SCHNEIDER (G W TAYLOR), Surgical 
Professorial Unit, St Bartholomew's Hospital, London 


To determine whether postoperative Joi neon following 
carotid endarterectomy was reflexly induced, a fine cannula 
was left alongside the carotid sinus nerve in 331 operations. In 
the event of a fall of greater than 30mmHg systolic pressure 
below the preoperative level a bolus of local anaesthetic was 
injected through the cannula 

A fall of this magnitude occurred in 49 procedures, the 
records of 46 being suitable for analysis. In 25 procedures 
injection of local anaesthetic produced a rise of blood pressure 
of greater than 20 mmHg wi 15 min. Marcaine produced a 
more lasting effect than lignocaine (mean times in hours. 
25 0+25-2 and 12-84 20-9). A greater number of patients with 
bilateral disease nded to anaesthetic than patients with 
unilateral disease (P « 0-025). 

Hypotension was more severe in preoperatively hypertensive 
patients (P « 0-001) and in patients with peroperative hypoten- 
sion (P«0 001). Follow-up examination (10 910-3 mth) 
showed a sustained fall of systolic blood pressure in hyper- 
tensive patients compared with the normotensive group 


(P <0 001). 
These findings indicate that carotid endarterectomy can 
influence immediate and long term blood pressure levels and 


suggest that in this group of patients hypertension may be 
partly mediated through changes in baroreceptor activity. 


39. Preliminary experience with prostaglandin E, in extremity 
ischaemia 


B. J. PARDY,H H.G.EASTCOTT and C. MILES, St Mary's Hospital, 
London 

Prostaglandin E, (PGE,) has been reported to be of value in 
the treatment of extremity pain and focal tissue. necrosis 
secondary to ischaemia (1, 2). 

We have treated 15 patients on 18 occasions with PGE, 

ven RERNE or intravenously over 3-4 days. 

jagnoses includ arteriosclerosis, Buerger’s disease, 
Raynaud’s phenomenon, ‘trash foot’ and ischaemic neuritis. 
Blood pressure, pulse rate and hallux temperatures were 
monitored before and during treatment ın all patients, and 
finger systolic pressure response to cold was analysed before 
and after treatment in four patients. 

Pain was reliéved for prolonged periods and tissue healing 
promoted when PGE, was given intra-arterially, or in a six 
times r dose intravenously (1), to patients with patent 

imal axial arteries. Hallux temperature rose 4-8 +3-5 °C. 
There was little or no clinical onse and hallux temperature 
changed —0-1+1-0 °C when , Was given intravenously in 
the same dose as that employed intra-arterially, or when the 
proximal axial artery was occluded. Normothermx finger 
systolic pressure increased in 3 patients, and the response to 
cold was reduced in 4 patients. 

It 1s concluded that to date, PGE, tn high intravenous 
dosage has been a safe, reliable and highly effective treatment 
for pain and tissue necrosis complicating distal arteriopathy. 
l OLSSON A G.and CARLSON L A. Clinical, hemodynamic and 

metabolic effects of intra-arterial infusions of prostaglandin 

E, in patients with peripheral vascular disease. Adv 

Prostaglandin Thromboxane Res, 1976; 1. 429—32. 

2. CARLSON L. A. and OLSSON A. G.: PGE, 1n peripheral artery 

disease. Prostaglandins Therapeutics 1977, 2° 1-2. 


40. The role of radionuclide scanning in acute testicular 
conditions 

W E. G THOMAS, P. H. COOKE, E RHYS DAVIES and R. C. N. 
WILLIAMSON, Departments of Surgery and Radiodiagnosis, 
Bristol Royal Infirmary, Bristol 


` 
4 
- 


The contribution of -radionuclide scrotal imaging to the 
diagnosis of acute testicular pathology is controversial (1). 
Urgent testicular scans following a bolus intravenous injection 
of 5 mCi ??Tc* pertechnetate have therefore been studied ın 25 
patients presenting with acute testicular pain or swelling. When 
the dynamic uptake of isotope was identical on each side of the 
scrotum, the scans were interpreted as normal Of 12 normal 
scans, 4 came i Mgr 3 had torsion of the appendix testis, 
and in the fourth, the testis was excised on suspicion of 
neoplasia but was histologically normal. Increased uptake on 
the abnormal side occurred in 11 patients, 9 of whom had 
chnical evidence of epididymo-orchitis and were not explored, 
2 patients with markedly increased uptake had testicular 
tumours. In 2 patients with diminished uptake, the diagnosis of 
acute testicular torsion was confirmed by immediate operation. 

Radionuclide scanning appears to be a rapid and effective 
method of evaluating testicular blood flow in acute scrotal 
conditions. À no scan reliably indicates a normal testis; 
while diminished uptake is diagnostic of acute torsion. 


Increased uptake usually indicates active inflammation but . 


may be associated with Caors He Sna does not detect 

appendiceal torsion -and may not excl spontaneous 

resolution of testicular torsion. 

1. WILLIAMSON R. C. N., HOLDER L. E., TANAKA T. et al. 
Radionuclide tests for testicular torsion. N. Engl. J. Med. 
1977; 296° 1124—6. 
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41. Reversal of pyloroplasty for post-vagotomy 

F. H. EBIED, D. N. L. RALPHS, L. P. LE QUESNE and M. HOBSLEY, 
Department of Surgical Studies, The Middlesex Hospital, 
London ; 

Eight patients with severe d ping ee after truncal 
UY and pyloroplasty were uated clinically and with 
a dumping provocation test (D in which gastric emptying and 
fall in plasma volume after 150 ml of 50 per cent glucose orally 
were . On test, they all had rapid gastric emptying (t, 
3-20 min), and a fall in plasma volume ter than 10 per 
cent. Al] underwent reversal of pylorop , Without any 
immediate postoperative complications. i 

The objective evaluations were ted at 3 months and at 1 
year, the clinical follow-up has continued for at least 2 years. At 
3 months, all patients were clinically asymptomatic Six 
patients had t, longer than 45 min and a fall in plasma volume 
of less than 4 per cent on provocation test. patients 
remained asymptomatic throughout follow-up. The 2 remain- 
ing developed clinical symptoms after an initial period of 
improvement lasting some 6 months. Their 3-month provo- 
cation test showed a t, shorter than 20 min in one and a fall in 
plasma volume of more than 10 per cent in both. d 

Thus reversal of Props 
straightforward procedure, a good chance of relieving 
dumping symptoms after truncal vagotomy and pyloroplasty. 
A dumping provocation test 3 months after reversal provides 
an objective estimate of improvement or failure, and may 
predict impending recurrence of dumping symptoms. 

1. RALPHS D. N. L., THOMSON J P. S., HAYNES S. et al: The 


relationship between the rate of poue Ag das | and the . 


dumping syndrome. Br. J. Surg. 


42. Prostacyclin levels in patients with prostatic cancer: moni- 

toring the growth and spread of disease 

O. KHAN, G. N. HENSBY and G. WILLIAMS (L. H. BLUMGART), 

Hammersmith. Hospital and the Royal Postgraduate Medical 

School, London 

Prostaglandins have been implicated in the development and- 

spread of malignant tumours. Mass spectrometry of prosta- 
dins in malignant prostatic tissue showed that prosta- 

cyclin (PGI), a prostanoid known to induce bone resorption, 


was the major component. PGL, is rapidly hydrolysed to 6- . 


oxo-PGF,,, the circulating levels of 6-oxo-PGF,, as an index of 
PGI, formation 1n benign and malignant prostatic disease have 
been measured 


In age-matched, healthy 


volunteers, the mean oe 
level of 6-oxo-PGF,, was 9 


-5+4-2 ng/1l, while in patients wi 


which is: technically a 
: has previously been d 


- 
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. a benign prostatic enlargement it was 107-4 -- 8-3 ng/l. Of the 20 
. patients.with clinically.benign prostatic hypertrophy, 13 had 
evels within the normal range. Seven had elevated levels and all 
were found on subsequent histological examination to have 
malignant disease. ‘In 24 patients with T1 —4MO carcinoma of 
the prostate under review and on treatment the mean level was 
significantly increased (182-04 13-9 ng/l, P «0-001)* and in 24 
patients with T1—4M1 disease, the mean was higher 
(216-7 +10-2 ng/l; P<0-001).** 
The plasma concentration 6-oxo-PGF,, varied with the 
i of tumour differentiation and was highest with poan 
sease 


. differentiated tumours. Rising levels correlated with 


progression and occurred earlier than changes in bone scan or 
serum acid phosphatase. Hormonal therapy caused a signific- 
ant fall in the 6-oxo-PGF,, level i 


* P.<0001 = T1-4M0 v. control. 
** P<(0-001 = T1-4M1 v. control. 
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43. Ultra-low dose intravenous heparin in the prevention of 
postoperative deep vein thrombosis 
D. NEGUS, A. F. FRIEDGOOD, S. J. COX, A. L. G. PEEL and B. W 
WELLS, Lewisham Hospital, London 
H given intravenously during and after operation for 
3-5 days m a dose of liu.kg^ Fi in a double blind 
randomized study, significantly reduced the incidence of !?*] 
fibnnogen uptake-detected deep vein thrombosis and pul- 
monary embolism from 11 in 50 patients receiving normal 
saline (22 per cent) to 21n 45 patients receiving heparin (4-4 per 
cent) Heparin administration was not associated with any 
Increase in per- or postoperative bleeding or other 
complication. 
"his new approach to heparin prophylaxis is suitable for 
patients undergoing aparon or thoracotomy who require 
, intravenous fluids for the first few postoperative days, and who 
are most at risk from deep vein thrombosis. The problems 
‘sometimes associated with subcutaneous ‘low dose’ heparin 
and dextran-70 are avoided. 


44. A new immunofluorescent method for faecal occult blood 
testing 


K. D. VELLACOTT, R W. BALDWIN and J D. HARDCASTLE, 
Department of Surgery and Cancer Research Campaign 
Laboratories, University of Nottingham 


Current faecal occult blood tests have false positive rates of 
12-76 per cent (1) and those with low false positives achieve 
them by diminishing the sensitivity and so have higher false 
negatives, An immunolo method using immuno-diffusion 
but takes over 24 h to complete 
(2). A new immunological test has therefore been developed 
that 1s reliable and suitable for screening purposes Rabbit anti- 
human haemoglobin immunoglobulin, prepared by 1on ex- 
change chromatography of antiserum and labelled with 
fluorescein isothiocyanate, was incubated with the aqueous 
suspensions of faeces to be tested.The faecal haemoglobin 
binds to the antibody and the excess antibody 1s subsequently 
bound to membrane samplers, coated with haemoglobin, 


^ which were placed in the faecal test samples. This results in a 


i age gan uptake on the membrane of excess fluorescein- 
labelled antibody which was measured using a rapid and 
sensitive solid phase fluorimeter FIAX system (3). The fluori- 
metric. reading is converted to units of haemoglobin by 
reference to standards. This faecal test is reproducible, can be 
done on about 100 samples in I h, the sensitivity can be 
adjusted to a lower limit of 1 mg/g of faeces (equivalent to 1 ml 
blood loss/day) and it has no cross-reaction with animal 
haemoglobins. 


] MORRIS D. W., HANSELLJ R., OSTROW J. D. et al.: Reliability of 
chemical tests for faecal occult blood in hospitalised 
patients. Dig. Dis. 1976; 21: 845-52. 

2. BARROWS G H., BURTON R. M., JARRETT D. D et al: 
Immunochemical detection of human blood in faeces. Am 
J. Clin. Pathol. 1978; 69: 342—6. 
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3. BALDWIN R. W., BYERS V. S, and ROBINS R. a.:’ Immune 
complexes ın cancer. In Tumour Markers. Impact and 
Prospects. Amsterdam:  Elsevier/North Holland Bio- 
chemical Press, 1979, 151—65. 


45, Effect of cyclosporin-A upon second-set rejection of rat renal 


W. P. HOMAN, J. W. FABRE, P. R. MILLARD and P. J. MORRIS, 
Nuffield Department of Surgery, University of Oxford, John 
Radchffe Hospital, Headington, Oxford 
M hata decide (CyA) 1$ a pe immunosuppressive drug 
h effectively prolongs the survival of allo undergoing 
a first-set rejection. Using kidney transplants from DA to LEW 
rats, which represents a strong histocompatibility barrier, the 
ability of CyA to influence & second-set rejection was in- 
vestigated. Experimental groups consisted of LEW rats who 
had been sensitized by receiving a DA skin graft 1 month prior 
to receiving a DA kidney. 


No. 
of Survival 
Group rats (d) P 
Non-sensitized: 6 6,6,7,7, 
no CyA 
B. Sensitized: 6  5,5,5,6, «0-05 
no CyA ,6 vA 
. Non-senatized: CyA 6 73, 80,93, « 0-005 
10 mg kg™!d7'x 14d i 109, y. A 
l 
D, Sensitized: CyA 8 6,6,9,10, « 0-001 
10mgkg 'd^!x14d T 13,18, vC 
1 
E. Sensitized: CyA 5,5,23, «0-01 
25mgkg 'd^!x14d 28, » 40 v. C 


a. even in nearly toxic doses (group E), was relatively 
ective in prolonging survival of renal allografts in re- 
cipients sensitized to donor histocompatibility antigens. 
Antibody titres were completely abolished in CyA treated es 
sensitized animals (group C). In sensitized animals the hi 
dose of CyA suppressed anubody formation following ki 
grafting whereas the lower dose did not. Histological aie: 
ation of day-7 kidney graft biopsies showed CyA to be 
ineffective ın ameliorating lymphocytic infiltration, but effec- 
tive in eliminating evidence of antibody mediated damape 


46. Evaluation of initial and sequential bone scintiscanning in the 
detecílon of osseous spread from breast cancer 

'C. R. MACKIE, R. A. B. WOOD, P E. PREECE, J. CLARK and A. 
CUSCHIERI, Department of Surgery; Ninewells Hospital and 
Medical School, Dundee 


Recent reports have cast doubt on the value of scintiscanning in 

the detection of occult osseous spread at the time of mastec- 

tomy (1). This paper reports on the evaluation of the results of 

bone scanning perfo at the time of presentation ono a 

4—6-monthly intervals thereafter in a group of 120 

_ with histologically confirmed breast cancer Tenn a follo 
penod of 3 months to 4 years. The bone scannıng pen 
performed using an Ohio Nuclear Series gamma camera after 
the intravenous injection of 10 mCi *?Tc? methylene diphos- 
phonic acid (Radiochemical Centre, Amersham). 

At the time of presentation, bone scans were positive in 9 
patients (7:5: "vi cent) equivocal in seven (5:8 per cent) and 
rap l n '6 per cent). Osseous deposits were sub- 
sequently confirmed 1n 3 of the scan-positive patients, | out of 
the equivocal tbe do and 9 out of the scan-negative patients. 
Eleven out of the 104 pouen ut 5 fine cent) with negative 
initial scans have di out of 16 patients with 
initial positive or ae bone jadi (31 per cent). 

- On sequential scanning 5 out of 83 pe became positive 
and another 5 developed equivocal bone scans. Overt bony 
metastases were encoun 1n only 2 out of these 10 patients 
(20-0 per cent). In 1 patient the positive bone scan reverted to 
negative 2 years later. Osseous deposits developed in 2 out of 


Pd 


the 73 patients (2:7 mu cent) who remained persistendy 
negative on sequential bone scanning. 

These results indicate a poor yield "foni isotope scintiscan- 
ning in the detection of osseous metastases at the time of 
presentation and the diagnostic efficacy of the investigation 18 
not materially improved by sequential scanning. It 1s concluded 
that routine bone scintiscanning is of doubtful value in the 
staging and management of breast cancer 


1. BISHOP H M., BLAMEY R. W., MORRIS A. H. et al: Bone 
scanning: its lack of value in the follow-up of patients with 
breast cancer. Br. J Surg 1979; 66: 752-4. 


47. A trial of adjuvant chemotherapy in operable breast cancer 
W. D. GEORGE, H. BUSH, J. HOWAT, D. CROWTHER and R. A. 
SELLWOOD, De ts of Surgery and Medical Oncology, 
University Hospital of South Manchester 


Because the early results of adjuvant chemotherapy in primary 
cancer of the breast were encouraging (1, 2), a pr ave 
randomized trial was established in m 1976 to compare 
ns reported to be of benefit with a no treatment 2 

Pent at high nsk of early recurrence (T1-3N1MO and 
T3N0MO0) were randomly allocated after Patey mastectomy to 
receive no further treatment, 12 courses of melphelan (L. Pam) 
given 6-weekly, or 12-monthly courses of cyclophosphamide 
methotrexate and 5-fluorouracil (CM 

To date 170 patients have been admitted. Fifty-five received 
no further treatment, 59 received L. Pam and 56 CMF. The. 
distribution by age, menopausal status, tumour size and 
number of involved nodes was sunilar in the three groups. 


' Recurrence has occurred in 20 (36 per cent) of the 55 controls, 


19 (32 per cent) of the 59 treated with L. Pam and in 7 (12-5 per 
cent) of the 56 who received CMF. Com on of the three 
groups by life table analysis showed no difference in the rate of 
recurrence between the control and melphelan treated groups. 
Conversely the rate of recurrence in patients who received 
CMF was s tly lower than controls .(y^ = 8 58, 
P « 0-004) and this difference was true for both premenopausal 
(y^ = 4-68, P<0-03) and postmenopausal women (y? = 7 94, 
P « 0-005). 

The results suggest that adjuvant melphelan confers no 
benefit after mastectomy, but that CMF may be effective in 
both pre- and postmenopausal women 


l1. FISHER B. F., CARBONE P., BCONOMON $. et al: L phenyl- 
alamine mustard (L. Pam) in the management of primary 
breast cancer. A report of early findings. N. Engl. J. Med. 
1975; 292° 117-22. 

2. BONADONNA G., BRUSAMALINO E., VALAGUSSA P. et al. 
Combination chemotherapy as an adjuvant treatment 1n 
operable breast cancer N. Engl. J. Med 1976; 294: 405-10 


48. Progress in a programme of breast self-examination 
H. W HOLLIDAY and R. W BLAMEY, City Hospital, Nottingham 


As part of the DHSS study a population of 7000 women aged 
45—64 years have been taught breast self-examination by 
nurses over 9 months. This is in response to direct invitation b 
letter. Women finding an abnormality are encou to se 
refer to the unit for examination and mammography. Several 
interesting facts have emer 
l. Fifty-nine per cent oft ose receiving invitations attended. 
These women were educated by the equivalent of 1 full-time 
nurse at a rate of 500 per week. 
2. Two hundred and ninety have so far returned with 
ptoms, resulting 1n 35 biopsies. Nineteen cancers have been 
etected, giving a benign to malignant biopsy ratio of 0-9 to 1- 
3. All cancers were palpable, but 5 were not detected 
mammographically. 
4. Median tumour size was 2-2 cm (1:0 cm—6-0 cm) and 75 
pe cent were lymph node negative. In 100 consecutive cases 
excluding large inoperable tumours), presenting to the clinic 
before the screening unit o median tumour size was 
2:5 cm and 50 per cent were lymph node negative. 
5. To date cancer prevalence 18 2 7 per 1000 educated, or 1-4 
per 1000 in the study. 
Cancers are being detected at a rate consistent with that 


- 
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expected for the peli It 1g encouraging that tumours as 
small as 1-0 cm been self-detected. 

Only: 290 women-have been investigated, aes than the 
whole population, and 1 in 15 of these had cancer. This 
represents a considerable financial saving. 


E 


^ 49. Microradiography of breast tissue 


N. L. PASHBY, R. L. L. DAVIES, R. E. MANSEL, I. H. GRAVELLE and 
R. W. FORTT (L. E. HUGHES), University Departments of Surgery, 
Cord and Pathology, Welsh National School 0j eee 
Cardi, 

The principles of microradiography were first described in 
1939, and apart from one German publication, there is no 
reference to its study of breast tissue. 

In our techni ee of contact microradiography thin slices of 
breast tissue 50 um) are radiographed at 2-3 Kvp for 
8 min at 5 mA. The resulting 15-mm diameter mucroradio- 
piod 15 viewed under a microscope with magnification up 
to x 

Controversy exists over the exact nature of radiologically 
dense areas on mammograms, referred to by Wolfe (1) as ‘the 
prominent duct pattern’ Wellings (2) suggests that dense areas 
are due to lobular abnormalities. Bier Oradiow apy used now 
in 50 has demonstrated minor shes lobules, 
connective tissue and microcysts in these areas in 
considerable detail which has not been pine one any previous 
radiological techniques. 

The same has mord to be true for microcalcification, iy 
indicator of clinically occult carcinoma. as et a re 
visible calcified are in the range 100-1500 pm us our 
technique demonstrates icles as small as. 3-5 
Radiography and conventional histol of adjacent Tn 
sections is allowing unprecedented correlational studies, whilst 
subjection of these sections to elemental is providing 


eee data regarding the composition on of erent types 
of calcification. 
1. WOLFE J. N.: Risk for breast cancer devel t determined 


by re a parenchymal pattern. Cancer 1976; 37: 
2486-92 

2. WELLINGS $. R. and WOLFE J. N.: Correlative studies of the 
histological and radiographic appearance of the breast 
parenchyma. Radiology 1978; 129: 299—306. 


A. CUSCHIERI, Department of Surgery, Ninewells Hospital and 
Medical School, Dundee 
Considerable controversy still exists regarding the malignant 
potential of fibrocystic disease of the breast (1, 2). In addition, 
difficulty is often encountered in excluding mali in these 


patients on both clinical and Panorpa grounds. A. 
' prospective evaluation of the procedure o 


bilateral subcu- 
taneous mastectomy and silicone gel umplants has been carried 
out in a group of 30 female patients aged 43—55 years. The 
criteria for operation were persistent severe symptoms in excess 
of 5 years, one or more excisional biopsies and mammographic 
evidence of diffuse nodular breast disease. 

A final satisfactory cosmetic result and freedom from 
pup were obtained in 27 patients (90 per cent). Most of 

postoperative complications were encountered a on nn 
the series with a total morbidity rate of 13 per cent (partial 
necrosis in I patient, infection ın 1 patient and urhe. of 
the wound with AT of the implant ın 2 patients). 

Late enca tion of the implants was observed in 11 
patients but this was painful or disturbing to the patient in only 
4 cases. Three of these patients were rendered symptom-free by 
surgical division of the rab but in one patient the implants 
were removed because of persistent pain 

The pathology of the excised tun tissue showed an 
incidence of si t proliferative change in both breasts in 
50 per cent and an incidence of nom invasive ductal carcinoma 
in one of the breasts. 

It is concluded that subcutaneous mastectomy with silicone 
gel SA dide is an acceptable form of treatment in patients with 
severe, longstanding and symptomatic benign breast disease. 


. drop 
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l. HAAGENSEN C. D.: The relationshi Gg C ME disease of 
the breast and carcinoma. Ann. . 1977; 185: 375-6. 

2. FOOTE F. W. and STEWART F. W.: ous versus non- 
cancerous breasts. Ann. Surg. 1945; 121: 6-53. 


51. The effect of gonadotrophin suppression by danazol on 
symptomatic benign breast disease 
R. E. MANSEL and J. R. WISBEY E. HUGHES), University 


(L. 
Department of Surgery, Welsh National School of Medicine, 
Cardiff 


Marked fibroadenosis and cystic disease with concomitant 


breast pain is a common condition which, in its severe form, 1s 
difficult to treat effectively. 

Thestimulatory effect of ovarian hormones on the breast can 
be reduced by gonadotrophin suppression using danazol. 

The effect of danazol a istration has been examined in a 
6-month study in 28 patients with severe intractable symp- 
tomatic fibroadenosis using a double blind within-patient 
crossover format com g danazol at two dosage levels 
(400 mg and 200 mg Y) against placebo. Response was 
assessed independently by a self-administered linear analogue 
A p and by clinical examination. The linear analogue results 

wed a neant improvement in breast symptoms in 
favour of danazol. 


Pre-trial Placebo Danazol 
Tenderness 7544247 5884191 16:7+10-9* 
(mean + 1 s.d.) 
Heaviness 7534287 50141272 149482* 


* P 0-05 danazol v. placebo paired ¢ test. 


The improvement progressively increased from the first to 
the third months of treatment on danazol, with a more rapid 
course on the higher dose. Danazol did not NS other non- 

menstrual symptoms except for irritability. The clini- 
clans’ assessment of breast pet and nodularity also 
showed a significant and ive improvement in the 
danazol treatment period ( E 05 paired t test). Side effects 
were commoner on danazol than placebo and 15 per cent 
ed out of the study. We conclude that danazol is effective 


in reducing breast tenderness and nodularity in selected cases. 


52. Zinc deficiency in n pirical patiente recense toral parenteral 
nutrition: its cause, detection and. preven 


“A. M. VAN RU, P. J. GODFREY and J, “i CINES A. F. 


DUDLEY), The De, 
of Otago, New 
Adequate levels of zinc are essential for wound healing, 
immunocompetence and other physiological functions. Total 
parenteral nutrtion (TPN) is haud used in critically ill 
patients to maintain these functions. In this study 35 surgical 
ents receiving TPN for 7-120 days were observed in detail 
or changes in Zn metabolism. intakes of Zn ın the infusates and 
Zn losses in urine, faeces and other excreta in addition to Zn in 
hair, skin napi uential serum samples were measured, after 
collection in Zn free uie by sani atomic abso a 
spectrophotometer (Varian -dependent taste o 
serum alkaline phosphatase (AP) a Zn metallo-enzyme, and 
total and a-amino nitrogen losses were also measured. Uri 
Zn chelation was assessed by Gel filtration on Sephadex G-10. 
Urinary Zn (79:5 umol/24 h+16°6 s.d.) was a function of 
catabolic severity, Zn status and Zn chelating aminoaciduria. 
Gastrointestinal Zn losses (21-7 umol/24 h, range 453-9~ 
0-5 pmol) increased with volume and bowel disease. Zn intake 
was low (16:8 -- 8-6). The dies d negative balance reduced 
body Zn which was most reliably measured by a gradual 
decline in serum Zn (day 1-——21 7:09 pmol/l; day 30— 
15-6 4-2 11 pmol/l, P «0 01). A decrease in AP occurred but 
less consistently and other Zn indices were less sensitive. When 
clinical Zn deficiency occurred all Zn indices were si tly 
changed. Za supplement 10-40 mg i.v. aoe y reversed 


pon of Surgery and Nutrition, University 


all abnormalities and improved nitrogen balance 
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Acute Zn deien occurs with TPN because of excessive 


losses with inadequate intake and 1s prevented by minimizing 
urinary chelation, routine Zn supplementation and monitoring 
of serum Zn. 


53. Faecal fat excretion of volunteers maintained on a commer- 
cial tube feed 

A. JOHNSON and H. A F. DUDLEY, Academic Surgical Unit, St 
Mary’s Hospital, London 


- The nutritional maintenance and repletion of surgical patients 


is. now commonly practised using enteral tube feeds. The 
original feeds were elemental and did not contain fat. More 
recent feeds have had fat added to increase their energy 
content. None of these fat-containing feeds has been evaluated 
for faecal fat losses. 

Six normal volunteers were studied for faecal fat loss on their 
normal diet and while being limited to the ingestion of tube feed 
a 30 cent of calories) only for 1 week During the test 
od dineihioes was not a problem amongst the volunteers. 


Normal 
diet Tube feed 
Fat intake (g/kcal 166+32* 3354002 
intake) x 10° 
Stool frequency (per d) 092r011* 0474011 
Faecal fat (g/d 259+1-04* 1-25+0-26 
Faecal fat (% intake) 71742 78* 2-27+40-63 


Mean +1 s.d *P<0-05 (Wilcoxon's signed rank test). 


The feed provided significantly more fat than the normal 
diet. Fat excretion was disproportionately reduced and stool 
uency fell. We conclude that when normal volunteers are 
exclusively maintained on this typical tube feed no excess fat 
(energy) is lost 1n the faeces and in fact, if anything, the fat in 


, the diet is actually retained. 


54. Correlation of biochemical parameters of nutritional state 
with preoperative body weight 


P. R. BAKER, G. A. M. BURNETT, S A. OGSTON and A CUSCHIERI, , 


ery and Community and 


University Departments of S 
Depitol and Medical School, 


Oc tional Health, Ninewells 
Dundee 


A pice aye weight loss of 20 per cent or more is commonly 
believed to contribute to increased morbidity following major 
surgery. Despite this, little 1s known about the relatio 
between weight loss and those serum ters, notably 
proteins, thought to be associated with rdered nutrition. 

In.a preliminary study of 103 patients admitted for elective 
surgery percentage deviation from standard weight (PDSW) 
has been com with serum concentration of albumin 
ALB), retinol binding protein (RBP), transferrin (TFN), iron 

) prealbumin (PALB), C-reactive protein (CRP) and 
an aa (PO4) Fifty-five patients (F = 33, M = 22) had 
ody weights equal to or ter than the ideal (+PDSW; 
mean 13.9 cent, range 0—43-4 per cent), and 48 patients 
(F = 22, M = 26), exhi ited’ ennt: loss (—PDSW; mean 
— 13-7 per cent range — 0-8 per cent to —38-4 per cent). The 
mean ages of the two groups were 59 2+2 1 yr (s.e.mean) 
and 58.5 yr+2:4 (s.e.mean) for +PDSW and —PDSW 
respectively. 

The mean values ( 1:s.e.mean) for the two groups are shown 
below together with the correlation coefficients (r) for single 
regressions against PDSW. 

. The differences in mean values of ALB, RBP and TFN were 
significant (P «O0 01, ¢ test). In addition to the significant 
positive correlations with the single parameters shown above, 


i ulh le regression analysis revealed that — PDSW correlated 


tly with ALB+PALB+RBP (r = 0-64, P<0-001), 
although including the other parameters did not ‘significantly 
rove the co tion 
These findings show that whereas weight loss in preoperative 
surgical patients correlates with certain biochemical para- 
meters, sin Te RBP, TFN and FE) or in combination 
UNE +RBP), weight excess does not. 





ALB RBP TFN FE . 
(g/l) (g/l) (g/l) (umol/I) 
+PDSW 400404 49441024 2534008 153410 
k —0207 0149 0191] -00% 
n.s. n.s. n.8. R.S 
—PDSW 375407 4084018 2214009 134409 
y 0.430 — 0346 0295 0:381 
P«001 P<002 P<005  P«00l 
PALB CRP PC4 
(g/l) (g/l) (mmol/l) 
+PDSW 02394012 0000400020 1-10+002 
à ~ 6-086 0 128 6-163 
n.s. n.s. ns 
-—PDSW 020540012 001240004 1114003 
; —6 040 - 0-062 007 
n.8. n.s, ns. 


55. The effect of operative trauma on serum albamin and colloid 
osmotic 


pressure 
P.J MOORE and n. G. CLARK, University Surgical Unit, Clmical 
Sciences Centre, Northern General Hospual, Sheffield 


A decrease in serum albumin occurs after surgery with an 
associated fall in the plasma colloid osmotic fruit (COP) 
(1), which 1s one of the factors influencing fluid transfer across 
capillary membranes (2) This study describes the changes in 
serum albumin and COP after moderate abdominal surgery 
and examines their effect on water and sodium metabolism in 
two groups of patients. 

Group I (12 id oss es a standardized -crystalloid 
intravenous oup II (12 patents) received in 
addition an intraoperative infusion of 20 g salt-poor human 
albumin. In group I the serum albumin fell from 43-0 1- 3-3 g/l 
to 335+54g/1 on day 3 (P«0-001) and the COP from 
25-5+3-2 mmHg to 21-05+2-2 mmHg (P <0:01) There was 
no significant decrease in the serum albumin or COP in group 
II but the daily urine volume was pom pud higher on disti 
and 2 (P 0-05). There were no significant differences in e 
serum sodium, serum osmolality or urinary sodium excretion 
in either group 

The postoperative deficit in serum albumin and COP can be 
corrected by intraoperative albumin infusion which increases 
urinary volume but does not affect sodium excretion. The 
postoperative decrease in serum albumun is not a dilutional 
effect but is most probably due to a loss from the circulating 
volume. 


l. LODEGAARD-PEDERSEN H. J.’ Postoperative changes in blood 
volume and colloid osmotic pressure. Acta Chir Scand. 
1969; 135: 95-104 

2 COWARD W. A. Serum colloid osmotic pressure in the 
development of kwashiorkor and ın recovery: its relation- 
ship to albumin and globulin concentrations and oedema. 
Br. J. Nutr. 1975, 34. 459—67. 


56. Anthropomorphic and dynamometric indices of malnutrition 
and thelr relevance to postoperative complications 

A. J. KLIDJIAN, A. COOPER, K J. FOSTER and 8. J. KARRAN, 
Department of Surgery, Souhampton General Hospital, 
Southampton 


Reliable clinical indices of malnutrition are urgently required. 
Muscle stores constitute 40 per cent of body weight and provide 
a source of amino acids in catabolic states. Assessment of these 
stores and of their functional capacity is thus of potential value 
in nutritional assessment. 

The following indices were measured in 284 control patients 
undergoing minor surgery and in 225 patients un ergoing 
major abdominal surgery arm muscle circumference (AMC): 
forearm muscle circumference (FMC), hand gnp strength 
(dynamometry); weight, height, skinfo d thickness, albumin. 


at 

Serious postoperative complications which kept patients in 
hospital for 2 weeks or which proved fatal were recorded. 

p strength, which takes seconds to assess, correlated well 
with muscle mass (r- 0-74 males and 0-78 females). 
Complications were twice as frequent in patients with an AMC 
below 85 per cent, three times more common in patients with an 
FMC below 85 per cent, and a grip strength below 85 per cent 
of expected values indicated a ninefold increased risk overall, 
and seventeen-fold in ‘high msk’ (e.g. colorectal, gastric, 
pancreatic) procedures: 

Simple, rapid detection of dangerous preoperative mal- 
nutrition is thus possible in many patients. Grip strength dyna- 
mometry is an ideal screening procedure as ıt can be performed 
on outpatients. It also allows simple sequential assessment of 
nutritional repletion. 


57. À mew method for the calculation of active metabolic 
expenditure in surgical patients receiving intravenous nutrition 
J. MACFIE (D. JOHNSTON), University Department of Surgery, The 
General Infirmary, Leeds 


The energy requirements of man are determined by the sum of 
his resting metabolic expenditure (RmE) and active metabolic 
expenditure (AmE). RmE may be conveniently measured by 
various modifications of indirect calorimetry (1) These tech- 
niques, however, are less suitable for the measurement of AmE, 
particularly in very ill patients, because of the practical 
difficulties involved in collecting expired air during exertion. 
We have measured AmE ım 30 surgical patients receiving 
intravenous nutrition by an energy balance technique. The 
method was based on the following equation: AmE = E 
(REE X Eg, where E, (koal) is the total energy intake calculated 
om the volume' of infused nutrients, REE (kcal) 18 the resting 
expenditure during intravenous nutrition (IVN) and E, 
(kcal) is the calorie équivalent of measured changes in protein 
and fat (2) and those estimated from glycogen. RmE was 
measured the day before IVN co after an 8-h fast, by 


, indirect calorimetry using a head canopy and a mean value of- 


REE was obtained from repeated measurements throughout 


IVN. All patients received a mixture of 4 5 per cent crystalline 
amino acid and 25 per cent dextrose with no other calorie 
intake. The results are as follows: ; 
Preop. Postop. 
(n = 4) (n = 16) 
RME 1128 +140 1164 +230 
(kcal/d) 
E . 2184+401 2112 +505 
M roni 
E 1306 +225 1318 +225 
(kcal/d) 
E, 319 +435 549 +580" 
(kcal/d) | 
AmE 559 4-384 245 +325* 
(kcal/d) 


All results expressed as mean +s d. 
*P «0-01 non-paired t test. : 


m results that the energy requirements due to AmE 
ma appreciable ın preoperative patients but are usually of 
little cien significance in postoperative patients. 


1. KINNEY J. M : Energy demands in the surgical patient. In: FOX 
C. GJ and NAHAS G. (ed ): Fhad Rep ent in the 
Surgical Patient. New York: Grune & Stratton, 1970 

2. HILL G. L., MCARTHY I. D., COLLINS J. P. et al.: A new method 
for the rapid measurement of body composition in critically 
ill surgical patients. Br. J. Surg. 1978; 65: 732-5. 


electrical 
T. LAYZELL, J. COLLIN I. D. A. JOHNSTON, Department of 
Surgery, University of Newcastle upon Tyne 
Retrograde electrical pacing of a continuously perfused jejunal 
‘segment increases absorption of glucose sodium and water (1). 


58. The percentage increase 
retrograde 
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Our aim was to discover whether similar proportionate 
increases in absorption occurred irrespective of infusate com- 
position. In each of 4 dogs, a 75-cm long Thiry-Vella loop of 
proximal jejunum was fashioned. The test solution was infused 
into the proximal stoma of the loop at 2-8 ml/min. After 30 min 
of infusion, effluent was collected from the distal stoma in 
5min aliquots during three consecutive 30-mun periods 
During the second 30-min period pulsed stimuli (amphtude 
4 mA, duration 50 ms, frequency 18/min) were delivered via a 
bipolar electrode attached to the serosal surface of the loop 
7 cm from its distal end. 

With infusate I (NaCl 79-9 mmol/l, xylose 139 9 molji, 
vitamin C 0-57 mmol/l) water absorption from the loop was 
significantly greater during retrograde electrical pacing 

mean 4 s.e.mean = 47-8 t- 1-2 per cent) than without pacing 
14-7 -1:9 cent) P<0-0001). With infusate II (MgCl 

1-5 mmol/l, CaCl, 26-7 mmol/l, xylose 139-9 mmol/l) water 
absorption was also si tly greater during retrograde 
electrical pacing (14:7 +22 per cent) than without pacing 
(8-7+1-6 per cent) (P = 0-013). 

The increase in water absorption produced by electrical 
pacing was significantly greater with 1nfusate I (33-4+2-5 Ir 
cent) than with infusate II (6:0422 per cent) (P «0 0001). 
Similar changes occurred with xylose absorption. 


% absorption 


Volume X ylose 

Perfusate I 
Before pacing 14-3419 29541-4 
During pacing 4718-12 59041-4 
After pacing 71421 23 442-0 
Perfusate II 
Before pacing 87416 243424 
During paang 14-722 29 3--2:2 
After pacing S6+1-8 22942-5 
% = in absorption 

uring g 
Perfusate I 33-4425 2944+20 
Perfusate II ` 6-0+2-2 4942-4 


Companson of I and II, £ = —7-16, P<0-0001; t = —6-51, 


P <0-0001. 


Retrograde electrical pacing caused increased intestinal 
absorption of water and xylose from each of two different 
T The magnitude of the increase was different for each 
solution. i 


l. COLLIN J., KELLY K. A and PHILLIPS S. F.: Enhancement of 
absorption from the intact and transected canine small 
VES by electrical pacing. Gastroenterology 1979, 76. 


59. The effect of truncal (TV) and highly selective (HSV) 
ceni aaa and the lower oesophageal 
pressure zone 

J. CLARK and A. Department of Surgery, Ninewells 

Hospital and Medical School; Dundee 

Thirty-four patients were vec oesophageal acid clearing 

tests, standard acid reflux tests (SART) (1), and oesophageal 

manometry with and without 50 mmHg abdominal compres- 

sion. Studies were ted 1-6 months after vagotomy (14 

TV, 19 HSV). HPZ force (mN) was calculated (2). 

TV group: Acid was cleared in 14-5+6:1 swallows pre- 

tively and 14-6--7-1 postoperatively. During SART 
1-2+1-1 reflux episodes occurred ın 20 tests p tively and 
4-7+7-0 postoperatively (paired ¢ = 2:10, P 0-05). During 
abdominal ion manometry 4 patients refluxed pre- 
operatively and 6 postoperatively. 

Preoperatively, abdominal compression reduced HPZ force 
from 775:°0+3828mN to 493 5--194.1] mN (P«005). 
Postoperatively HPZ force was unchanged at rest 
(710-0+194-1 mN) and fell to 448-3 + 208-3 mN during com- 
pression (P <0 05) 
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HSV group: Acid was cleared in 1244+67 swallows pre- 
operatively and 14-1 169 postoperatively. During SART 
2-6 +4-7 reflux episodes occurred preoperatively and 4:8 +7 1 
postoperatively. During abdominal compression 8 refluxed 
preoperatively and 7 postoperatively. 

Preoperatively resting HPZ force was higher 
(1071-6+5714mN) than in the TV group (P<005) and 
abdominal compression reduced the force to 605-3 + 301-9 mN 
(P<0-01). Postoperatively resting HPZ force was reduced to 
795 34395-0 (P<0 01), and abdominal compression further 
reduced- HPZ force to 578-5 -- 460-7 (P « 0-05). 

In both groups SART scores increased postoperatively from 
1943-4 to 4-5+69 (P «001). 

In conclusion, neither TV nor HSV impaired oesophageal 
clearing of acid. HPZ response to abdominal compression was 
unaltered, and the resistance to reflux was not reduced. There 
was an increased incidence of reflux during SART postopera- 
tively in both groups. 

l. CLARK J, MOOSSA A. R, and SKINNER D. B.. Pitfalls in the 
, performance and: interpretation of oesophageal function 

tests. Surg. Clin. North Am. 1967; 56: 29-38. 

2. CLARK J. and CUSCHIERI A.: Evidence for the flutter valve 
mechanism of the lower oesophageal high pressure zonc. Br 

J. Surg. 1979; 66° 880 


60. Inadequate methods for bile diversion after total 
gastrectomy 

J. W L. FIELDING, H. BRADBY, N, J. TULLEY, L K. HARDING and 
I. A DONOVAN, Departments of Surgery and Nuclear Medicme, 
Dudley Road Hospital, Birmingham 

Eighteen patients were studied after total gastrectomy, 6 had 

unal loops with enter-entero-anastomoses (group A) and 12 

. had Roux-en-Y reconstructions (group B) All were 

clinically and 16 were endoscoped. Jejuno-oesophageal bile 
reflux was measured with the patient supine using a 50-cm field 
of view gamma camera after injection of the biliary scanning 
agent ??Tc" HIDA. Cholecystokinin (1:5 units/kg) was given 
to contract the gallbladder and patients were then studied 
continuously for 25 min. In group À 5 patients and in group B 5 
patients had endoscopic oesophagitis; all of these had reflux on 
scanning. In neither group-was reflux seen without oesopha- 
gitis, nor was oesophagitis seen without reflux. 

In‘ group A the patient without reflux had a 32-cm loop 
above the entero-anastomosis, the others had loops of between 
6 and 10 cm. In group B the 5 refluxing patients had 35-cm 
Et irn the non-refluxers had loops of between 8 and 45 cm. 

e conclude that short loop entero-entero diversions and 
Roux-en-Y reconstructions with a limb of, 35 cm or less are 
inadequate to divert bile after total gastrectomy 


61. The effect of feeding and ex cholecystokinin on tbe 
electrical and mechanical activity of the gallbladder 

L N. JARRETT, G. E. FOSTER, J. W. WRIGHT, D. F EVANS, G D BELL 
and J, D. HARDCASTLE, University Departments of Surgery and 
Therapeutics, Nottingham 

Previous workers (1) recording contractions of the gallbladder 
in the conscious dog, have failed to record any accompanying 
electrical sd oi ' ‘ 

Preliminary findings are reported from a study on 8 
greyhound dogs in which strain gauge transducers and bipolar 
electrodes had been implanted on the gallbladder, duodenum 
and antrum of stomach. Recordings were made from the fasted 
animal after feeding a e meal and after cholecystokinin 
ae intravenously Results were recorded on magnetic tape 

or subsequent computer analysis (2). 

After an 18-hour fast, a slow ¢ cal fluctuation was 
- recorded at a rate of 3-4c/min and amplitude 
. (0:4 mV +0-045 se.mean). This slow rhythm was not as- 
sociated with contractile activity. 

Feeding resulted ın rhythmic contractions associated with 
the abrupt onset of a high frequency electrical rhythm of 
30 7 3-0 7 s.e.mean c/min, superim on the fasted slow 
frequency pattern. Intravenous CCK reproduced the fed high 
frequency activity and contraction, this was dose-related 


Total dose Time Duration 
CCK HFEA PAC to PC of effect 
(ug) (c/min), (mV) (s) (min) 
20 513 40 130 12-0 

+38 12:0 +5 +20 
10 43.9 33 100 10-0 
: +24 +25 +7 +0-8 
3 31-5 18 120 65 
+03 +02 +8 408 
1:5 30-0 25 ' 106 48 
+05 +04 +13 405 
075 26 0 16 110 5-5 
i07 +08 +15 +08 
FED 30-7 15 90 >3h 
+07 +03 -+6 


HFEA, High frequency electrical activity; PAC, peak 
amplitude of contraction, PC, peak contraction. 
All values are mean + 8.e.mean 


M 


We have shown that the fasting canine gallbladder possesses 
an inherent slow electrical rhythm different from that of 
stomach or duodenum. Feeding or low dose intravenous CCK 
produces a high frequency electrical rhythm superimposed on 
the basal slow electrical pattern 
1. LUDWICK J. R and BASS P.: Contractile and electric activity of 
the extrahepatic biliary tract and duodenum Surg. Gynecol. 
Obstet. 1967; 124. 536—46. 

2. EVANS D F., POSTER G. E., HARDCASTLEJ D etal.: The effect of 
glucagon on the canine duodenum and small intestine. Br. J. 
Pharmacol. 1978; 64: 475P. 


62. The effect of sodium salicylate on bile secretion in Rhesus 


M. J. COOPER, T. J. HALL, A. L. BAKER and A. R MOOSSA, 
Departments of Surgery and Medicine, University of Chicago, 
Chicago, USA 
Previous authors (1, 2) have shown that salicylate produces a 
choleresis ın the dog and reduces bile cholesterol saturation; 
the mode of this action remains unexplained. To investigate the 
mechanism of salicylate-induced choleresis, Rhesus monkeys 
were studied with indwelling common bile duct catheters. Bile 
flow, '*C-erythritol clearance and bile acid secretion were 
measured during baseline and for 1% h during salicylate 
infusion. Baseline bile flow Nore +7-3 ml/24 h; se.mean) 
increased to 180-1+8-0 mi/24h (P<0-001) with late 
infusion and '*C itol clearance increased from 
114-5+8-9 ml/24 h to 222-3 + 10-7 ml/24 h (P <0 001) indicat- 
ing a change in canalicular bile flow Bue acid secretion was 
unchanged at 3:16 +0 38 mmol/24 h, demonstrating that the 
increased bile flow 1s bile acid independent The bile salicylate 
concentration was | 484-008 mmol/l not different from 
lasma, when the drug was considered to be only in the extra 
bile produced, the concentration was 4 14:- 0-74 mmol/l an 
osmotically small quantity unlikely to produce the observed 
choleresis Bile phospholipid and cholesterol secretion were 
unchanged during salicylate administration, the lithogemc 
index remaining constant 21:2: 1. These results demonstrate 
that salicylate 1s a potent choleretic in Rhesus monkeys because 
of enhancement of bile acid independent canalicular bile flow; 
no change 18 produced in the lithogenic index of the bile 
l. RUTISHAUSER S. C. B and STONE $. L.: The effect of sodium 
salicylate on bile secretion in the dog J Physiol. 1975; 24S: 
549-65. 
2. ERLINGER $, BIENFAIT D , POUPON R et al: Effect of lysine 
ATE in VP lipid secretion in dogs Cim Sci, 
Mod Meu. 1975, 49. 253-6 


d oa mucosa more sensitive to the damaging effects of 
H. J. E. LEWI and D. C. CARTER, University Department of 


Surgery, Royal Infirmary, Glasgow 
Antral mucosa differs histologically and functionally from 


& 


a} 


fundic mucosa but both exhibit increased rates of H* back- 
diffusion when exposed to topical damaging agents in acid 
solution (1, 2). 

To determine rie antral and fundic mucosa differ in 
their sensitivity to nie by bile salt or non-steroidal anti- 
inflammatory compounds, 5 dogs were prepared with a. 
denervated fundic pouch plus antrectomy and 4 with a 
denervated antral pouch. The rate of H* loss from the pouch 
lumen was measured after instillation of (a) acid solutions (AS) 
of varying concentrations, ( e, acid taurocholate. solution 
(ATS) ee 20 mmol um taurocholate; or (c) acid 
eee solution (AIS) containing 7:6 mmol indo- 


Observed changes in H^ flux were corrected for differences 
in pouch size. The concentration-in dent coefficient (ky) 
for H* permeability was obtamed from the slope of the 


regression line of net H* loss against acid concentration. 
AS ATS AIS 
Mucosa (ki) (ky) (ky) 
Fundic — 0-099 —0-26 —0-15 
* Antral .— 0-057 — 0-46 —0-15 


In both types of mucosal pouch, H* permeability was 
increased by either dama agent, but antral mucosa was 
more sensitive to the effect of bile salt. These findings indicate 
that antral mucosa 1s particularly susceptible to by 
topical bile salt but not to damage by indomethacin. - 

l. COHEN M. M. and WILKIE D.: Effect of anti-inflammatory 
analgesics on -human  gastnc -mucosal barner. 
Gastroenterology 1975; 68: 876. — 

2. KENYON G S., ANSELL I. F. and CARTER D. C.: Cimetidine and 
the paame mucosal barrier. Gut 1977; 18: 631-5. 


dose—respouse study 

B MOONEY, A. TAYLOR, R. SHIELDS and I. TAYLOR, Department of 
Surgery, Liverpool 

The arenis concentration of vasopressin required to pro- 


desired hepatic haemodynamic changes in the man- . 


t of bleeding oesophageal varices is not known. 
Similarly, this agent has therapeutic implications in reducing 
blood DN to liver metastases but the specific concentration. 


iun this dy portal venous flow (measured by electromag- 
netic flowmetry) and total hepatic blood flow (measured by the 


clearance of Xenon-133 following parenchymal injection) were 
studied in the rat. Following initial control studies, varying : 


concentrations of vasopressin (between 0-05 and 1 unit) were 
infused over 20 mun in 48 rats, and the flow measurements 
repeated. Vasopressin (4 units) resulted in a statistically 


si t increase in total ne un: flow (mean anne 
57-2+9-2 ml min^! 100 g~! on 
82:5+9-7 ml min^ ! 100 g^; pP ) with a si mpm 


duction in portal flow Vg control 26 8 t: 4-9 ml/min; during 
perfusion mean 17:3 13-8 ml/min). In contrast, 1 unit vaso- 
epi produced a sta y significant fall in total hepatic 

ow (mean control 86:7+13-9 ml min ' 100g !; perfusion 
44-2+6-3 ml min^! 100 g^ !; P «0-05). Intermediate concen- 
trations produced no consistent alteration. 

Accordingly, the concentration of vasopressin required to 
significantly alter total hepatic and portal venous flow 1s 
critical. This has implications in the management of oeso- 
phageal varices and, in addition, suggests that higher concen- 
trations are required to deprive liver metastases of their blood 


supply. 


65. Liver blood flow and oxygen consumption: the effect of 

haemorrhagic hypotension and correction of subsequent meta- 

bolic acidosis 

A. SMITH, R. T. MATHIE, R. L. HUGHES, A. M. HARPER and L. H. 

BLUMGART, University Department of Surgery, Glasgow Royal 

aon. and Wellcome Surgical Institute, University of 
OW 
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The influence of reductions in mean arterial blood pressure 
(MABP) on total liver blood blow BF), portal venous 
blood flow (PVBF), hepatic arterial blood flow (HABF) and 
hepatic O, consumption was investigated 1n 15 anaesthetized 
dogs: 7 without and 8 with correction of metabolic acidosis. 
MABP was decreased in five equal steps to 25 per cent of 
baseline by controlled haemorrhage. 
Blood flows were measured by electroma magnetic flowmeters. 
is oe tissue perfusion was measured by ' Xe clearance (1). 
h level of hypotension there was a s1 treduction 
in PVBF. HABF was si tly reduced following the first 
step reduction in MABP but iren despite further haemor- 
rhage it returned to and remained at baseline values until 
MABP was reduced below 60 per cent Liver O, consumption 
was also maintained to the same level of hypotension. TLBF 
(HABF+PVBF) and hepatic tissue perfusion were signific- 
antly reduced by equal amounts, implying absence of intra- 
tic arteriovenous shunting of blood. 
ignificant metabolic acidosis occurred at each level of 
hypotension. In the 8 animals in which the metabolic acidosis 


-was corrected with sodium bicarbonate, there was a significant 


increase in HABF (mean increase 27-8 per cent} and TLBF 
(mean increase 20 per cent). 

It 1s concluded that correction of metabolic acidosis follow- 
ing haemorrhagic shock results in significant increase in liver 
blood flow, mainly in the hepatic arterial contribution. 


l. MACKENZIE R. J., LIEBERMAN D. P., MATHIE R. T. et al.: Liver 
blood flow measurement: the interpretation of !?7Xenon 
clearance curves. Acta Chir. Scand. 1976; 142: 519-25. 


66. The biochemical and haematological sequelae of Billroth I 
y 

W. E. G. THOMAS, M. H. THOMPSON and R C. N. WILLIAMSON, 
Department of Surgery, Bristol Royal Infirmary, Bristol 

A study was undertaken of 124 pur who had undergone 
Billroth I partial gastrectomy for benign gastric ulcer over a 10- 
year period. Of these 46 kad died, 4 were untraceable and the 
remaining 74 were followed up for a mean of 9-4 years (range 
3—15 years). Clinical assessment revealed that 46 per cent were 
Visick grade 1 and only 18 were grades 3 or 4. Sixty-three 
patients underwent extensive biochemical and haematological 
investigation. Sixteen patients were anaemic (haemoglobin 
<12 g/dl), but 31 had iron deficiency, 2 were vitamin B,, 
deficient and 6 had low serum folate levels ( < 120 pg/I) Plasma 
viscosity was raised in 14 patients. Mean serum calcium was 
2:36 mmol/l and 3 patients only had marginal hypocalcaemia. 
One patient had a lowered serum phosphate, and 7 patients had 
elevated serum alkaline phosphatase. There was no clinical or 
radiological evidence of metabolic bone disease and chest 


‘radiographs were normal. Serum albumin was normal in 


all patients and only 7 had lost weight since operation. 
Immunoglobulin assay revealed no consistent abnormalities in 
IgA, IgC or IgM levels and no relationship to symptomatic 


ava term follow-up therefore revealed that Billroth I 
vds gastrectomy for benign gastric ulcer produced minimal 

iochemical disturbances, although there was a tendency 
towafds iron deficiency resulting i in frank anaemia in 16 out of 
63 patients (25 per cent). Patients remained well nourished as 
judged by the parameters used in this study. 


67. The non-invasive ciiao of daodenogastric reflux using 
99 Tc*-p-butyl IDA 
1. MUHAMMED, G. P. MCLOUGHLIN and T. V., TAYLOR (A. P. M. 
FORREST), Departments of Clinical Surgery and Medical Physics, 
Royal Infirmary, Edmburgh 
Postgastrectomy symptoms of dyspepsia, pienti 
nausea and bilious vomiting have been ascribed to duodeno- 
gastric reflux (DGR). Measurement of bile reflux by gastric 
aspiration. discriminated well between symptomatic and 
asymptomatic patients (1). A non-invasive method to de- 
termine DGR has been developed. 

39Tc7-p-butyl IDA was used to observe biliary excretion 
séintiora Dh y and its route of excretion was monitored 


P4 
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using a y-camera computer system. Ten control volunteers, 13 
patients after highly selective vagotomy (HSV), 17 after truncal 
vagotomy with pyloroplasty --P) and 15 after partial 
gastrectomy (55) were studied. Two mCi of ?Tc?-p-butyl IDA 
were administered intravenously and, 5-min scans were taken 
for 1 h. At the end of this ume the site of the stomach was 
determined by drinking ""Tc" so that an area could be defined 
in which intragastric activity could be measured. DGR was 
determined by counting the amount of ?9Tc*?-p-butyl IDA in 
the gastric area. 

DGR was observed in, 1 control, 4 patients after HSV 
(x? = 007, P>0 05), 8 patients following TV+P (y? = 24, 
0S>P>0-1) and all of 15 patients after gastrectomy 
(x? = 17-3, P — 0-001). The mean quantities of reflux in the four 
groups were 5 per cent, 3 75 per cent, 12-4 per cent and 44 per 
cent respectively 

The study confirms that post-gastrectomy patients are more 
prone to enterogastric refiux and suggests that this form of 
scintigraphy may produce valuable clinical information. 


1. HOARE A. M., KEIGHLEY M. R. B. STARKEY B. et al: 


Measurement of bile acids in fasting gastric aspirates. an- 


objective test for bile reflux after gastric surgery Gut 1978; 
- 19. 166-9, 


68. Histamine-stimulated secretion as test for adequacy of 

vagotomy 

P. B. BOULOS and M. HOBSLEY, Department of Surgical Studies, 

The Middlesex Hospital, London 

Adequacy of vagotomy can be assessed by insulin but this test 

has its disadvantages (1) The possibility of using histamine 

instead of insulin has therefore been explored 

In 81 patients a combined insulin and histamine-infusion test 
Q) was performed and the secretion volumes after correction 
or pyloric losses and duodenogastric reflux expressed as Vg in 
ml/h. Histamine (H)-stimulated secretion was interpreted 1n a 
manner similar to that described by Faber (3) for insulin and 
found to be equally good in predicting inadequacy of 
vagotomy. 

The relationship between I-secretion and H-secretion was 
studied in these patients before and after vagotomy. Before 
operatton, I-secretion averaged 70 per cent of H-secretion, 
there was a significant correlation between I- and H-secretions 
- (b= 1:003, r = 0-74, P 0-001). After operation, the corre- 
sponding value was 50 cent, but a correlation was onl 
present in the group with inadequate e ied (r 07 
P «0-001). The lack of correlation after adequate vagotomy 
was due to low I-secretion indistinguishable from basal 
secretion and consequently variable. 

In 43 paired pre- and postoperative studies, H-secretion 
exceeded I-secretion by 120 ml/h before operation and was not 
statistically different after operation (95 ml/h, t 379, 
P « 0-001), irrespective of the adequacy of vagotomy. 

This close pattern of relationship between I- and H-secretion 
explains why H-secretion can prognosticate inadequate 
vagotomy, re. recurrent ulceration, as satisfactorily as I- 
secretion. 

1, BARON J H. Clinical Tests of Gastric Secretion. London: 
Macmillan, 1978: 47. 

2. WHITFIELD P. F. and HORSLEY M. A standardized tech- 
nique for the performance of accurate gastric secretion 
studies Agents Actions 1979; 9. 327-32. 

3 FABER R. G., RUSSELL R. C. G., PARKIN J. V. et al: The 
predictive accuracy of the post vagotomy insulin test: a new 
interpretation. Gut 1975, 16° 337-42. 


69. The effect of impromidine on gastric mucosal blood flow 
(GMBF) and acid secretion in man—a study of normal 
physiology 

- R. L. MCISAAC, B. J. JOHNSTON, J. EK. J OYESIKU and L. P. FIELDING, 
Academic Surgical Unit, St Mary's Hospital, London 

The relative contributions of histamine H,- and H,-receptors 
to acid secretion have been studied by comparing the effects of 
the new specific H,- TS agonist impromidine on gastric 
mucosal blood flow (GM BF) and acid secretion with previous 


+ 


results using histamine (1). Dose—response curves were con- 

structed on two separate days in 9 adult male volunteers (mean 

age 23 years). On one day rmpromidine was given in four doses 

(1-25, 2-5, 5-Oand 10:0 ug kg! h7~')each for 1 h On the other 

day the test was repeated with cimetidine (0-25, 05 or 

1-0 mg kg ! h^ !: dose randomized) beginning 30 min before 

the impromidine. GMBF was estimated by neutral red clear- 

ance (1); gastric juice was collected over 10-min epochs and 
volume and hydrogen ion concentration measured. Blood 
pressure and heart rate were recorded. The mean of the last 
three 10-min periods at each dose was used to fit non-linear 
curves by the method of least squares and calculate the 
maximal reponse for GMBF and acid (+38.e.mean) and the 

ID. for cimetidine (2). 

Impromidine produced a dose-dependent increase in GMBF 
and acid (maximal GMBF 86+12ml/min and acid 
500c3l pmol/min). Cimetidine caused a panin, dose- 
dependent displacement of both curves to right ID,, 
for GMBF 011-0:035 mgkg !h^! and amd 0-094 
0-025 mg kg"! h^ !. These were not statistically different 
(P«0.1) and are in contrast to earlier results where 
cimetidine inhibited the acid response to histamine but was 
without effect on GMBF (1). ; 

We conclude that GMBF 1s more sensitive to changes in the 
peripheral circulation (H, effects of histamine) than is acid 
secretion. 

1 KNIGHT S. E., MCISAAC R. L. and RENNIE C D.. The effect of 
histamine and histamine antagonists on gastric acid se- 
cretion and mucosal blood flow in man. Br. J. Surg. 1979; 
66; 899. 

2. WAUD D. R. Analysis of dose-response relationships. In. 
DANIEL E. E. and PATON D. M. (ed.) Methods of iria t 
Vol. 3, Smooth Muscle. New York. Plenum, 1975, ch. 27, 


70. Protection of the pancreatic duct mucosal barrier by 
prostaglandin and cimetidine 

J G MOSLEY and H. A. REBER (I. E. GILLESPIE), Departments 0 
Surgery, West Norwich Hospital, Norwich, VA Hospit i 
Co 1a, USA, and Manchester Royal Infirmary, Manchester 


Back-diffusion of HCO 3 from pancreatic juice into blood is 
impaired by a barrier in the pancreatic duct. This barrier 1s 
damaged by pines -bile salts. As prostaglandin and 
cimetidine are clai to protect the gastric mucosal barner, 
their effect ın protecting the pancreatic duct mucosal barrier 
was studied i 
The main duct in cats was perfused at 0-5 ml/h and pressure 
20cm H,O for two o a and IIT) using a standard 
usate (Na+ 150, HCO} 120, C130 mmol/l) Periods I and 
II were separated by period II when the duct was damaged 
with aspirin 20 mmol/l pH 2-3 or glycodeoxycholate 15 mmol/l 
pH 8-4. Increasing concentrations 16—16 dimethyl prostaglan- 
din E, or cimetidine were infused IV orng proe .À 
reduction in back-diffusion of HCO, in period ITI v. Indicated 
protection of the mucosal barrier, due to i.v. prostaglandin or 
cimetidine in period II. 


HCO; flux ae cm) 
period HI v. 
Asp. Glyco. 
Infusion n (20 mmol/l) (15 mmol/l) 
Control 10 —1-87+0-09 —1:97-0-11 
Prostaglandin 
Sugkg !h'^! 12 -—0644019* —1]-69+0-23 
lOugkg 'h^! 13 —0314016* —1594016* 
50 ugkg !h^! 10 +0-094+0-14* —0-64+0-18* 
Cimetidine 
3mgkg ?h ! 11 —2-0640-23 —1:84+0°37 
l5mgkg !h! 13 —0:264+014* —1-46+0 36 
30 mg kg~' ho! 9  —041t016* —1-21+0-18" 


M. Aspirin; Glyco., glycodeoxycholate. 
results are mean t s.e.mean. 
*P<0 05. 


NI 


-Water retention lastin 
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16—16 Dimethyl prostaglandin and cimetidine protect the 
ponen duct from damage by aspirin and bile salts and may 
of clinical importance in patients with inflammatory 


pancreatic disease. . ! 


^ 
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71. Complement activation in septic shock 
L. E, F. MOFFAT, B. LANG, I. MCA. LEDINGHAM, A. C. MCCARTNEY 
and K. WHALEY, University Departments of Surgery, Pathology, 
Bacteriology and Immunology, Western Infirmary, Glasgow - 
In a recent clinical study of septic patients (1), complement 
activation was demonstrated in Gram-negative endotoxaemua. 
Increased activation of both classic and alternative pathways 
occurred during periods of shock and in fatal episodes. 

The present prospective study was designed to answer the 


- following questions: 


1. Does complement activation relate to clinical status and 
the onset of shock? 

2. Does complement activation increase prior to death? 

3. Does complement activation relate to outcome? 

Daily plasma samples were withdrawn from 16 oe 
patients whose clinical status was simultaneously recorded. 
Measurements of C3, C3d, C4, Factor B and both classic and 
alternative CH50 were made together with an estimation of 
endotoxin. 

The expected increase ın complement activation occurred in 
both aliaa secondary to sepsis, -although levels during 
shock varied. There was recurrent activation in 2 patients who 
suffered second episodes of endotoxic shock. Mean comple- 
ment activation was greater in non-survivors and 5 of 7 
increased complement activation prior to death. Survival was 
associated with an early return to normal levels. 

The study shows that monitoring complement activity in 
septic patients may be of clinical importance. 

1. WHALEY K, YEE-HONG T., MCCARTNEY A. C. et al: 

Complement activation and its control in negative 

endotoxic shock. J. Clm. Lab. Immunol. 1979, 2: 117-24. 


72. Modification of postoperative anti-diuresis by high and low 
sodium intakes 


S. F. TINDALL and R. G. CLARK, University Surgical Unit, Clinical 
Sciences Centre, Northern General Hospital, Sheffield 


72h following surgery has been 
regarded as obligatory. Postulated mechanisms are hormonal 
Hes of extracellular fluid volume (2) or haemodynamic (3) 

is study shows that sodium intake is a determinant of 
postoperative water retention. i 

Two groups of 6 postoperative patients each received for 5 
days, 3000 ml of i.v. fluid daily, containing 450 mmol bf 
sodium (saline) or no sodium (5 per cent dextrose). Both grou 
showed identical anti-diuresis on the day of operation. The 
saline group developed water retention of -- 3510 ml by day 5, 
whereas the dextrose group was in negative water of 
—2180 ml. Body weight increased by +2-6 kg 1n the saline 

up (r— 0-91) but not in the dextrose group (r = 0 50). 
Blasma sodium was unchan in the saline group but 
decreased by 8-26+1-05 mmol (P = <0 001) after dextrose 
with a similar change in plasma osmolality. Free water 
clearance indicated persistent anti-diuresis in the saline group 
but suppressed anti-diuresis after 24 h in the dextrose group. 

-Contrary to Shires’ supposition (2) that isotonic aal 
ular expansion suppressed postoperative anti-diuresis, this 
study shows that a hypotonic stimulus limits anti-diuresis to 
24 h after surgery. 


l. HAAS 8: and GLICK S. M.: Radioummunoassayable plasma 
pa pie associated with surgery. Arch. Surg. 1978; 113: 
597—600. 

2 SHIRES T., WILLIAMS J. and BROWN F ` Acute change in ECF 
associated with major surgical procedures. Ann. Surg. 1961; 
184: 803-10. . 

3. RUSH B. F , FISHBEIN R. and WILDER R. J.. Effect of operative 
trauma 
1965; 162: 863-9. i 


- 


upon renal function in older patients. Ann. Surg. - 
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73. The quantitative value of oestrogen receptor levels in 
primary breast cancer: a finding disputed 

R. W. BLAMEY, H M. BISHOP and C. W. ELSTON, City Hospital, 
Nottingham 


At the last meeting of the Society a paper (1) produced the 
p finding that in oestrogen receptor (ER) positive 

tcancers the higher the individual ER values the worse the 
prognosis. In discussion it was observed that this paradox did 
not apply in other series. Their (1) ER values had been 
Exod. per wet weight of tumour. Thus in ER Roe 
tumours the more cells per unit weight, the higher the ER value 
will be. Other groups express ER values per mulli e of 
protein which applies a corrective factor for cellulanty. This 
aep anaon was unacceptable to the authors! 

our suggested explanation of this paradox 1s correct, then 
the protein concentration in the cytosol should relate to the 
cellularity of the tumour. In 50 consecutive ER positive 
primary breast cancers. 


Histological grade I It Ul 
ER positive tumours 8 26 16 
Mean protein concentration 0.534 0702 0-969 
(mg/100 ul cytosol) 
Stan error 0.127 0-070 0-090 


The mean protein concentration increases significantly with 
Race P = 0025). Poorly differentiated tumours therefore 
ve a higher mean protein concentration in the cytosol than 
well-differentiated tumours, and the failure to express cytosol 
ER values per milligramme of protein explains their para- 
doxical finding. 
l. HUMENIUK V., HAWKINS R A, and FORREST A. P. M.: The 
quantitative value of oestrogen receptor levels in primary 
breast cancer. Br. J. Surg. 1980; 67- 366—7 


74. The relationship between tumour oestradiol synthesis and 
oestrogen receptors in patients with breast cancer 

W. R. MILLER and R. A, HAWKINS (A. P M. FORREST), Department 
of Clinical Surgery, Medical School, Edinburgh 


Oestrogen receptor activity and the ability to synthesize 
oestradiol-17 from [wH] testosterone have been studied ın 54 
human breast cancers. Production of oestradiol-17f7 from 
testosterone was detected in 29 tumours (54 per cent); 37 
tumours (68.5 cent) were oestrogen receptor positive 
(>5fmol/mg cytosol protein) Whereas 24 (65 per cent) 


. oestrogen receptor positive tumours produced oestradiol-17 fi, 


only 5 (29 per cent) of 17 receptor-negative tumours had 
evi of synthesis. This tendency for oestradiol-178 syn- 
thesis to be associated with receptor-positive tumours was 
statistically significant (P « 0-025). The level of receptor was 
also A eae higher (P «0-01) in tumours synthesizing 
oestradiol-178 (mean 137 i protein) compared with 
those which did not (mean 28 fmoi/mg protein). 

There was no Du s t difference in the level of oestradiol 
synthesized in tumours with and without receptors, or in 
positive tumours' correlation with the level of receptor. 

While it has been shown that oestrogen receptors are related 
to hormone dependence (1, 2), the role of tumour oestrogen 


~ synthesis is still largely undefined. These results show that the 


relationship between presence of oestrogen tors and the 
ponin for oestradiol-17f synthesis is statistically significant 
ut not absolute. It is possible that tumours with both 

oestrogen receptors and capacity for synthesis of oestradiol are 

particularly sensitive to oestrogen. studies of their hormonal 

sensitivity are being performed. 

] JENSEN E. v.: Estrogen receptors in hormone-dependent 
breast cancers. Cancer Res. 1975; 35: 3362-4. 

2. MCQUIRE W. L , CARBONE P. P., SEARS M. E. et al: Estrogen 
receptors in human breast cancer. an overview. In MCGUIRE 
W L., CARBONE P. P. and VOLLMER E. P. (ed.) Estrogen 
Receptors in Human Breast. Cancer. New York: Raven 
Press, 1975. 
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75. Does histological grade obviate the need for oestrogen 
receptor analysis in primary breast cancer? 

H. M. BISHOP, P. J. DOYLE, R, W BLAMEY, C. W ELSTON, JANE 
JOHNSON, J. L. HAYBITTLE and R. I NICHOLSON, Nottingham City 
Hospital and Tenoyus Institute, Cardiff 

In primary breast cancer 1s the information provided by 
histological grade equivalent to that provided by oestrogen 
receptor (ER) status? 

Prognostic information: The histological grade and ER 
status were determined in the primary tumour of 62 post- 
menopausal node-positive women undergoing mastectomy. 
All have been followed for a minimum of 3 years, and none has 
received adjuvant therapy 





% free of 
recurrence 
at 3 yr Y HR 
ER positive 57-594 ER Ne 
UT " — 168 E = 2.85 
ER negative 11-075 ER Pos 
Grades I 56:9% Grade III 
and II 16:8 —— ————— = 2:90 
Grades I, II 
Grade III 13-75% ' 


Information on prediction of response: Thirty-eight post- 
menopausal women whose grade and ER status had been 
determined in the primary tumour have been treated with 
tamoxifen (Nolvadex, ICI) for distant recurrence, and their 
response has been assessed according to British Breast Group 
criteria: 


, 


Grades I 
ER Pos ER Neg andi Grade HI 
: Responder 8 2 6 5 
Non- 9 19 4 23 
responder P = 0024 P = 0-039 


As an index of response to endocrine treatment, ER status 
predicted this correctly on 27 (8+19) occasions and erro- 
neously on 11: grade was predicted correctly on 29 (6+ 23) 
occasions and incorrectly on 9. 

The overall results show that both in the provision of 
prognostic information and in the prediction of response to 
therapy, histological grade 1s equivalent to ER status. 


76. Disseminated intravascular coagulation and portal hyper- 
tension following pancreatic isiet autotramsplantation 

D. G MEHIGAN, W. R. BELL, G. D. ZUIDEMA, J, C. GELLESTON and 
J. L CAMERON (I. MCCOLL), Departments of Su del Pembury 
Hospital, Tunbridge Wells and Johns Hopkms Hospital, 
Baltmore, USA i 


A patient undergoing subtotal pancreatectomy and intraportal 
islet tissue auto lantation for yid ar eis de- 
veloped severe po hypertension (49 cmH,O) and acute 
disseminated intravascular coagulation (DIC). In an attempt 
to identify the aetiology of these problems, portal pressure and 
the activities of the coagulation and fibrinolytic systems were 


studied in dogs undergoing intraportal autotransplantation of - 


islet tissue. Following intraportal injection of the pancreatic 
tissue in 5 control dogs, the portal pressure rose to a maximum 
of 43-2cmH,0+24 and major co tion abnormalities 
occurred The mean haematocrit value fell to 18 per cent +8 6, 
the mean platelet count to 218 000 -- 31 000, the mean plasma 
fibrinogen to 40 prt 1:8, and the mean euglobulin clot | 
time (ECLT) to 25 min +4. Partial thromboplastin time ( 
became prolonged (233s+30) and significant quantities 
of fibrnogen-fibnn degradation products (FDP-fdp) 
(1 . 128 +32) appeared. These changes indicate the develop- 
ment of DIC probably secondary to significant amounts of 
tissue thromboplastin detected in the tissue homo te 
infused at time of autotransplantation. In a group of 7 dogs in 


whom heparin and Trasylol ( 


m . \ 


rotonin) were added to the 
pancreatic tissue at the-time of auto lantation, portal 
pressure rose only to a peak of, 28-3 20+3 6 and no 
significant abnormalities occurred in mean haematocrit value, 
plasma fibrinogen, platelet count or ECLT. Minor prolong- 
ation of PTT occurred secondary to the activity of 

FDP-—tdp (1: 16) were present transiently during tissue injec- 
tion Four patients in whom heparin and Trasylol were added 
to the pancreatic tissue at the time of autotransplantation 
developed only minor elevations of portal pressure (mean 
15:5 cmH,O) without intravascular coagulopathy ` 


T7. The use of dermal antigen testing in predicting the outcome 
of renal tion : 

K. R. WEDGWOOD, P J. GUILLOU, G. R. GILES and $. H. LEVESON, 
University Department of Surgery, St James's University 


Hospital, Le 
It has been tulated that cell-mediated immunity as 
measured by testing to‘ various antigens in prospective 


renal transplant recipients may indicate those most at msk of 
graft rejection 

Sixty-three patients were skin-tested to a variety of antigens 
including monilia, mumps, purified protein derivative (PPD 
and dinitrochlorobenzene (DNCB) at doses of 100 22/0 1 ml, 
50 ng/O 1 ml, 25 ug/0-1 ml, 12 5 pg/O0-1 ml and 6 25 ug/O 1 ml 
following a sensitizing dose of 2000 ug. Of.these 48 sub- 
sequently underwent renal transplantation and were followed 
up for a maximum period of 6 months with reference to the 
outcome of renal transplantation. 

Twenty of these 48 patients underwent transplarit nephrec- 
tonues, 18 due to rejechon and 2 due to non-immunolo 
causes. The mean time of rejection necessitating transplant 
nephrectomy was 7 weeks (range 3—20 weeks). These two 
groups of successful and fated transplant recipients were 
comparable to their status of age, sex, HLA-matching and 
blood transfusion history.-The responses of the patients to the 
skin-tesung antigens were then studied and compared using a 
x! test No significant difference between the values obtained 
could be detected between the two groups of patients in any of 
the antigens tested. 

The serum creatinine values at 6 months in the successful . 

lant recipients with low total scores were sumilar to those 
with high total scores (1494+51 pmol/l and 132+51 pmol/l, 


dy beds 

e results of this trial would seem to indicate that dermal 
antigen testing is unlikely to be of any predictive value in the 
eventual outcome following renal transplantation. 


78. Early correction of postoperative immune depression by 
levamisole-——so what? 

R. WINDLE, P. R. F. BELL and R. F. M. WOOD, Department of 
Surgery, Royal Infirmary, Leicester 

It has been shown that the administration of levamisole in the 
early postoperative period reduces the period of depression of 
lymphocyte responsiveness to antigens (1). To assess the 
clinical significance of this, the patients initially studied have 
been followed up for 3 years. 

Four groups of 10 patients were studied. They all underwent 
surgery tor colorectal cancer. One group received no further 
adjuvant treatment, one group received 150 mg levamisole on 
the first 3 postoperative days, one group received 12 mg/kg 


Dukes' B and 
No. with C only 
P ivi Dead 
Patent of LMIT (ca.) (ca.) 
groups" at 7d at3yr Total  at3yr 
Control 7 5 7 4 
5 FU 4 5 7 4 
Levamisole 0 4 8 2 
5 FU + 0 2 8 I 
levamisole 


n= 10 1n all groups. ca., cancer. 


7 


PHA 


ZE 


4 
"A M f 


- 


fluorouracal rd 
operative days, and a final group received both levamisole and 
5-FU. Lymphocyte responsiveness to PPD was assessed before 
and rat surgery using the leucocyte migration inhibition test 
(LMIT). - 

The results of the LMIT and the mortality at 3 years ın 
the treatment groups are shown in the Table. : 

The surviving patients in the control and 5-FU group had an 
earlier return of the LMIT than those who died of tumour. 

Although there is no statistical difference between the 
groups, there 1s a trend towards longer survival in the patients 
with Dukes’ B and C disease receiving levamisole with or 


without 5-FU and this is now the subject of a further clinical ^. 


trial. 
1, WINDLE R., WOOD R. F. M. and BELL P. R. F.. The effect of 


levamisole on postoperative immunosuppression. Br. J. 
Surg. 1979; 66: 507-9. 


79. A trial of intermittent intravenous cyclophosphamide in 
renal transplantation . . 

K. R. WEDGWOOD, P. J. GUILLOU, S. H. LEVESON, A. M. DAVISON 
and G R., GILES, University Department of Surgery, St James's 
University Hospital, Leeds 


` There is conflicting clinical evidence concerning the value of 


cyclophosphamide used as an adjuvant in immunosuppression 
for renal transplantation. A clinical trial 1s in progress to which 
38 patients are entered All patients receive azathioprine and 
prednisolone in standard dosage but half (19 patients) receive 
in addition, intravenous VR dar dr 2 mg/kg every 10 
days for up to 18 doses. doses of azathioprine and 
cyclophosphamide are reduced or omitted in the presence of 
severe leucopenia. Patients are stratified and paired for age, 
blood group, HLA matching and blood transfusion history. 
The length of follow-up varied from 2 to 11 months. 

Three patients were withdrawn from the cyclophosphamide 
protocol due to leucopenia and 2 further patients in this group 
died of infective complications accompanying graft rejection 
One patient in the control group died postoperatively of 
respiratory failure. Forty-one rejection episodes were recorded 
in the cyclophosphamide treated group and 25 episodes in the 
control group. Five transplant nephrectomies were performed 
in each group. 

Graft survival at 3 months is currently 63 per cent in the 
control group and 63 per cent in the cyclophosp de-treated 

up with mean creatinine of 115153 pmol/l and 
48 + 43 pmol/l respectively. 

There 1s little evidence at this stage that cyclophosphamide 
given 1.v. intermittently after transplant 1s effective as an 
aaant AGSUD, agent and 1t may, in fact, be an 
a risk. 


80. An and reactivity in thermal trauma 

P. aaa ie MUNSTER oe Quin), The Johns Hopkins 
Hospital, Baltimore, USA, and Gartnavel General Hospital, 
Glasgow mn 

Lethal sepsis continues to be a frequent complication of severe 
thermal trauma. A defect ın T cell function is likely to be 
ore enn a serum immunosuppreasive factor may also 
exist (1). \ 

In 40 experiments on 20 patients with severe burns, peri- 
pheral lymphocytes were separated, washed (X3), cult and 
then stimulated with streptokinase— todornase (SK -SD), 
mumps, purified protein derivative (PPD), each in two 


strengths; concanavalin A (ConA), phytohaemogplutinin 
(PHA) and a one-way mixed lymphocyte culture (MLC) were 
also tested. x 
Controls Patients . P 
SKSD (120 units) 28 402 6214 0 001 
PPD (1 ml) 30 362 5069 0-03 
Mumps (1/12-5) 233 T72 4836 0 001 
MLC 17 206 7524 001 
ConA 59 261 13 995 0-001 
61 980 - $7 393 ns. 


postoperatively and on the first 2 post-- 
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These results show that both primary and recall antigen 
reactivity and T cell stimulation (ConA) were signi tly 
depressed after thermal trauma and accurately reflected the 
Clinical outcome in the one studied sertally. The response 

y 


to PHA was unaffected by thermal trauma and was of no value 
in oe the ultimate outcome, 
is in vitro system overcomes the possible problems of 


sensitization and tolerance with repeated skin testing by recall 
antigen. T cell function is assessed free of autologous serum 
and this model is, therefore, ideally suitable for testing 
immunological stimulants. 

We conclude that there 1s an inherent defect in T cell function 
after thermal trauma. 


1. WU A. V. O., O'CONNOR N. E. and MANNICK J. A." Correlation 
between anergy and immunosuppressive serum following 
thermal injury. Br. J. Surg. 1980; 67. 372. 


81. Thymocyte migration in cardiac allografts in unmodified and 
enhanced recipients 


W. P. MCKEAN, W. M. BALDWIN IH and N. L. TILNEY (S. G 

MACPHERSON), Departments of Surgery and Pathology, Harvard 
Medical School and Peter Bent Brigham Hospital, Boston, USA, 
Department of Surgery, Western Infirmary, Glasgow 


Recent anımal studies have suggested that the adult thymus has 
a role in the prolongation of cardiac allograft survival in the 
rat (1). 

Using the LBN to Lewis cardiac allograft model two grou 
were defined. the first group had no pre-treatment and t 
second group was enhanced actively with.BN spleen cells and 
passively with Lewis anti-BN hyperimmune serum. There was 
a fourfold prolongation of graft survival in the enhanced 


group. 

Using two labelling techniques (2) cortical and medullary 
thymocytes were labelled differentially in vive with !^*I-5-10do 
2' deoxyuridine. Cell distribution 4 and 7 days after cardiac 
allogralting was studied by calculating the percentage of 
radioactivity ın the ; 

In the untreated host (10 animals) the migration of cortical 
thymocytes was 3-65 per cent + 0-72 (mean +s e.mean) at day 4 
and 3-8 per cent+0-49 at day 7. In the enhanced host (8 
animals) the migration at day 4 was 263 per cent +046 
increasing si tly by day 7 to 42 cent + 0-47 
(P = 0 025). Medullary thymocytes infiltrated the graft pro- 
gressively 1n both groups 

This dramatic surge of cortical thymocytes to the graft in the 
enhanced animals may represent infiltration by suppressor cells 
which are responsible for the prolongation of graft survival 
l. LE. ba usta etit. : Transfer 

of speci onsiveness to organs allografts by thymo- 

cytes. J Exp. Med. 1979; 149. 1042. d 
2. DURKIN H. G , CARBONI J. M. and WAKSMAN B. H : Antigen- 

induced increase 1n migration of large cortical thymocytes 

(regulatory cells?) to the marginal zone and red pulp of the 

spleen. J. Immunol. 1978; 121. 1075-9. 


82. The effect of abdominal surgery on the ability to drive a car 
T. E. BUCKNALL, D. PRESTON and C. WASTELL, Surgical Unit, 
Westminster Hospital, London 


"When can I drive my car?’ is a common question after surgical 
operation. Dnving 1s a complex function; therefore, the 
variables have been reduced and the operation of brake and 
clutch examined. The brake-clutch simulator (1) in which 
three pairs of micro-switches indicate when feet leave the floor, 
the moment of pedal depression and when movement ts 
complete was used. A Hewlett-Packard 9815A initiates the 
operation using a system of lights and records the time. 

Twenty laparotomy patients were tested before operation 
and on the sixth, eighth. and tenth postoperative days. The 
effect of anaesthesia was examined in 5 patients undergoing 
minor surgery and the effect of learning examined in 10 subjects 
who carried out repeated cycles. 

By day 10 the times had returned to the preoperative levels 
Female patients were slower, this cannot be explained in terms 
of age (mean ages, M 47:3 yr, F 43-7 yr), but the men had been 
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Reaction Floor to Pedal 
f time movement 
Test tme L R L R L R 
Preop. 0 0 0 0 0 0 
deno 0-14*  Oli*  0-6* 0.12* 0:16*% 0-15* 
ay 
D (06 004 005 005 O11** 0-10** 
ay’ 
Postop. 0-01 -004 -001 0 C01 Oo 
day 10 


Mean times (s) as a change from preoperative control. 
*[ndicates significant increase from preop. (P «0-01, 
Wilcoxon test). 

**Indicates significant increase from preop. (P <0 05). 


driving longer (M 15-7 yr,-F 8-9 yr). There was no effect of 
either anaes or learning. 

The actual times are small but may well prove vital on the 
roads It 1s therefore recommended that all patients after 
laparotomy should be warned not to drive for at least 10 days. 


1l. WASTELL C., WISE L, COLIN J. F. et al. A brake-clutch 
simulator. Br. J. Surg. 1971; 58: 294. 


83. Surgical treatment of perforated duodenal ulcer: definitive or 
conservative operation 

B L. BLACKETT, M J, MCMAHON and D. JOHNSTON, University 
Department of Surgery, The General Infirmary, Leeds 

The results of surgical treatment of perforated duodenal ulcer 
in a general surgical unit between 1968 and 1980 have been 
reviewed The aim was to determine whether the use of 
definitive surgery has influenced the long term outcome with 
regard to HE recurrence and symptomatic improve- 
ment. One hundred and fifty-seven consecutive patients were 
treated as shown: 


Length of 
Mean d tic 
age istory Mortality 
(yr) M.F (mth) (%) 
Sımple closure 523 26:1 *48-9 12 
(n = y (17-92) (+10) 
Truncal V+D 580 30:1 123 2 10 
n = 20) (28-92) (+23) 
HSV + suture 509  Á 56:1 99-5 0 
- (n= 46) (17-82) (+14) 9-8 
* P «0-005 





Suture alone: Five (5-5 per cent) patients required definite 
emergency surgery in the early postoperative period and a 
further 8 (10 per cent) of 78 patients followed up developed an 
ulcer complication which necessitated urgent surgery in 7. 
Thirty-cight patients (49 per cent) have undergone further 
definitive without mortality and 21 (27 per cent) have 

uired no treatment. 

SV + suture: Five patients (11 per cent) developed recur- 
rent ulcer (2 rations) and of 41 followed for a mean of 2 
years (6 mth to 8 yr), 32 (78 per cent) obtained a Visick 1 or 2 
outcome. 

Use of HSV and suture since 1971 has not significantly 
altered the overall mortality of perforated duodenal ulcer. 
However, definitive surgical treatment proved to be safe and 
was effective in reducing the number of reoperations and 
patients with symptomatic ulcers. 


84. An assessment of the completeness of phenol lumbar 


sympathectomy 
R. J. LEMBERGER, B. P. HOPKINSON and G. S. MAKIN, University 
Hospital, Nottingham 
Changes in the electrical resistance of the skin, the galvanic skin 
refiex (GSR), may be elicited by a deep breath. This refiex sweat 
d activity is mediated via the sympathetic system and has 
shown to be abolished by sympathectomy. 

GSR has been measured between a pair of electrodes taped 
to the sole of each foot. Several deep breaths are taken and the 
response recorded. The GSR is measured in three other sites on 
each foot in order to determine patchy changes. The untreated 
foot acts as a control. The test was performed before and after 
surgical and phenol sympathectomies undertaken for ar- 
teriosclerotic or small vessel disease. Conray was used as a 
radiological marker with phenol sympathectomy. 

Considerable breath-to-breath variation 1n GSR allows only 
an 'all or none' assessment. Before sympathectomy, GSR was 
present in all quadrants of all feet. Of the limbs undergoing 
surgical sympathectomy, 4 had GSR remaining in all quad- 
rants, 1 in | quadrant and 6 had no activity at all. Histological 
confirmation was present in all cases. pite correct de- 
position of phenol radiologically, GSR was never abolished. 
Ten feet, however, showed some clinical improvement, sug- 
gesting a gradation of response. Although sweat gland activity 
18 an indirect assessment of changes in vascular reactivity, it 
may t that phenol sympathectomy 1s rarely neurologically 
complete. 


85. Preoperative sleep—a randomized controlled trial of hyp- 
notic therapy 

M. R. B. KEIGHLEY, J. WARLOW, M GANNON, C. JENKINS and R. J. 
GAMMON, Department of Surgery, The General Hospital, 
Birmingham 

Many patients sleep badly before elective operation, due to the 
strange environment, noise and anxiety (1, 2). The influence of 
a snake dose of hypnotic given on the evening before major and 
minor surgical procedures in 96 consecutive patients has been 
investigated. Patients were randomly allocated to receive 
triazolam 0:25 mg (n = 32), flurazepam 15 mg (n = 31) or 
placebo capsules (n = 33). The groups were similar with respect 
to age, sex and severity of surgical procedure. 

A nurse’s assessment indicated that in patients receiving 
triazolam (P<0-0001) and flurazepam (P «0 01) sleep was 
significantly improved compared with placebo (M — 
Whitney U test) The patient's. assessment showed that 
triazolam (P « 0:001) and flurazepam (P <0 05) were signific- 
antly better than pee (x? test). Both active compounds 
were better than placebo with respect to duration of sleep or 
frequency of awakening. However, frequency of awakening 
was signi tly less after triazolam than flurazepam 
(P <0 05). In the 30 patients entered into the trial before mayor 
operation only triazolam provided adequate sleep as assessed 
by the patient's questionnaire (P < 0-05, Fisher’s exact test) No 
adverse drug reactions were recorded in the trial 

We conclude that disturbance of preoperative sleep may be 
minimized by hypnotics. For major operation, triazolam has 
advantages over flurazepam. 

l. JOHNS M. W., LAYE A. A., MASTERTON J. P. et al.. Sleep and 

dinum after open heart surgery Br. J. Surg. 1974, 61: 
2. KAVEY N. B. and ALSHULER K. Z ' Sleep in herniorrhaphy 

patients. 4m J. Surg. 1979; 138: 682-7. 
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Correspondence 


Missile injuries of the abdomen 


Sir 
Mr Dent and Mr Jena are to be congratulated on their good 
results in penetrating abdomunal injures sustained in war (Br. 
J. Surg. 1980, 67 305-10). They rightly highhght the lethal 
effects of colon injury and recommend a selectrve policy of 
resection with primary anastomosis and primary closure 
(usually without colostomy) according to need in the individual 
case. With this I agree, but I do hope (as I am sure they do) that 
their experience will not be over-interpreted as a licence to 
carry out primary anastomotic procedures or pnmary closures 
indiscrimmmately. True, they do not find suture line failure at 
autopsy; however, I believe that sepsis 1s more likely 1f time is 
spent working to repair the large bowel and 1s also more 
robable if a suture line is present irrespective of its integrity. 
e starting point in surgical management 1s still that repair of 
colonic gunshot wounds should not be done, however many 
and increasing exceptions to that rule may be found 
H. A. F. DUDLEY 
Academic Surgical Unit 
St Mary's Hospital 
Praed Street 
London W2 INY 


Sir 

In reply to Professor Dudley’s letter, may I thank him for his 
ind comments and emphasize that the reported results were 

the combined figures from four surgical units, for only one of 

which were the authors responsible. During the period of the 

report seven general surgical senior staff were involved in the 

care of war-injured patients at Harare Central Hospital. 

In reporting these results ıt was not our intention to conclude 
by recommending any particular management regimen. In fact, 
we believe there can be no d in this type of 
surgery and each case must be treated individually, with at least 
as much weight being given to the general condition of the 
patient as to the | trauma, when deciding on the form of 
operation 

The success of primary anastomoses and closures, without 
colostomy, in selected patients ın no way invalidates the safety 
of decompressing or defunctioning procedures, and we agree 
with Professor Dudley that their indiscriminate omission 
would be disastrous. 


Department of S 
Godfrey Huggin’s School of Medicine 


PO Box A178 
Avondale 
Salisbury 
Rhodesia 


R. I. DENT 


Colorectal cancer in the young patient 


Sir 
The publication by Elliott and Louw (Br. J. Surg. 1979, 66: 
621 —4) serves as a reminder that colorectal cancer can occur in 
young patients, and that we must be alert to this possibility. 
y state that 'the symptoms and their duration appear to be 

the same for young and old patients; however, in the younger 
age group a diagnosis of carcinoma 1s seldom entertained’, 
implying that it 1s only the patient's youth which misleads the 
surgeon. Is this, in fact, the case? 

ae a 3-year period, 18 patients aged less than 50 
presented at this hospital with colorectal cancer. The case notes 
of these patients were reviewed to determine the presenting 
symptoms. Six of the younger patients experienced a delay in 
diagnosis of 1—21 months (mean 6 months) after referral to 
hospital, and 2 older patients had a similar delay of 1 and 30 
months respectively 


The commonest presenting symptoms were abdominal pain, 
rectal bleeding and alteration 1n bowel habit (Table) The 
diagnosis was delayed in some young patients with these 
symptoms, but never in an older person This supports Elliott 
and Louw's eee that the diagnosis is considered unlikely 
in young people. 


A B C 
Bleeding 7 2 4 
Abdominal pain 6 3 3 
Constipation 5 2 3 
Diarrhoea 4 2 l 
Tenesmus 3 l 4 
Abdominal mass 0 3 0 
Weight loss 0 3 0 
Anaemia 0 2 I 


A, Patients under 50 yr; B, 9 patients over 50 yr, C, 8 
patients in whom diagnosis was delayed. 


However, it is interesting to note that the symptom of 
tenesmus always led to a delay 1n diagnosis In one case this was 
because a small rectal carcinoma was missed at the first 
examination but in three others the lesion was in the sigmoid or 
descending colon beyond the reach of the sigmoidoscope 

Tenesmus 1s a symptom associated in our minds with rectal 
pathology. French's Index of Differential Diagnosis (1) gives as 
the causes of tenesmus——colitis, seyere diarrhoea and dys- 
entery and local rectal conditions. Gohgher (2) attributes the 
symptom of tenesmus to carcinoma of the lower sigmoid and 
rectum, with the implication that a carcinoma which causes 
tenesmus should be visible through the sigmoidoscope Three 
of our patients show that tenesmus may be caused by a 
carcinoma of the sigmoid or descending colon, which cannot be 
excluded by sigmoidoscopy 

Therefore, not only must we remember to consider colo- 
rectal cancer in young patients, but we should not dismiss the 
symptom of tenesmus without considenng the possibility of 
carcinoma of the upper sigmoid or descending colon 

C D JOHNSON 
Brook General Hospital 
Shooters Hill Road 
London SE18 4LW 


l. DOUTHWAITE A. H.. In: DUDLEY-HART F (ed.) French's 
Index of Differential Diagnosis, 9th ed. Bristol: Wright, 
1967 798- 

2. GOLIGHER J C ' Surgery of the Anus, Rectum and Colon, 3rd 
ed London: Baulli¢re Tindall, 1978 520-1. 


Ergotism 


Sir 
In their paper on ergotism (Br J. Surg. 1980, 67 247-50) 
Fielding et al. state that because ergotamine 1s tightly bound ‘it 
is unlikely that attempts at vasodilation will be successful’. We 
agree that evaluation of therapy in this condition is difficult, as 
recovery 1s often seen after mere withdrawal of ergotamine 
That a vasodilator can affect the greater arteries constricted 
in ergotism 1s illustrated by the following observation. A 41- 
year-old woman was treated for ergotism. Before treatment 
peripheral pulses were absent. She was treated with mtrogly- 
cerin infusion in a dose up to 3 ug min ^ ! kg body weight" ! for 
3 h and peripheral pulses could then be palpated. Because of 
low systolic arm blood pressufe (65-70 mmHg) the infusion 
was stopped and peripheral pulses disappeared Nitroglycerin 
infusion was started again in a dose of O5 ug min"! kg ^! 
Peripheral pulses could again be palpated. The patient was then 
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treated A i h ponas up She might p 
recovered without nitro ut reappearance an 
disappearance of Perna pres prove that vasodilation can 
affect the greater arteries ın ergotism. Similarly, a few cases 
have been reported where vasodilation with sodium nitro- 
prusside infusion in ergotism was briefly stopped with re- 
appearance of symptoms in the treatment-free interval (1 
The course of ergotism is not always benign, so w 


confronted with a patient with an unpredictable risk of - 


gangrene we would’ recommend a treatment with a 
vasodilator. Because of the simple handling and the few side 
effects we consider nitrogl infusion, as suggested by 
Husum et al. (2), the first a ia of treatment. 

P. TFELT-HANSEN 

I. GSTHGEN 

Department of Neurology and 
Department of Anaesthesiology 


Rigshospitalet University Hospital 
DE -2100 Copenhagen 
Denmark 4 


| ANDERSEN P. K., CHRISTENSEN K. N., HOLE P. et al: Sodium 
nitroprusside and epidural blockade in the treatment of 
ergotism. N. Engl. J. Med. 1977, 296: 1271—3. 

2. HUSUM B., METZ P. and RASMUSSEN J. P.: Nitroglyceri 
infusion for ergotism (Letter) Lancet 1979; 2: 794-5. 


Sir 

. We much appreciate the comments of Tfelt-Hansen and 
Ggthgen on our paper. The patient they have treated with a 
nitroglycerin infusion does appear to demonstrate that this 
agent 1s capable of producing vasodilation in ergotism. It 
would certainly appear to be logical to attempt to produce 
vasodilation in patients presenting with ergotism, and we did so 
ourselves with the agent Praxilene. We must stress that the 
most: important factor is to withdraw the ergot and other 
vasoconstrictors and bear in mind that vasodilators may be 
associated with side effects such as the hypotension that 
occurred in Tfelt-Hansen’s patient. 


J. FIELDING 
R. DONOVAN 
F. BURROWS 
R. HURLOW 
The Queen Elizabeth Hospital 
Queen Elizabeth Medical Centre 
Edgbaston 
Birmin 
B15 
| 
Inflammatory fibroid polyp 
Sur 


We read with interest the article of N. K. Nkanza, M. King and 
M.S.R. Hutt (Br. J. Surg. 1980, 67: 271—4) as we have recently 
seen a similar case in the United Kingdom. We feel that our 
case may cast some light on the uncertain aetiology of 
inflammatory fibroid polyp. P 
A 59-year-old Canadian lady presented with a 6-week 
history of colicky abdominal pain, after extensive investigation 
a barium vg uide showed En pose iei m- 
tussusception. At tomy an in po cm long 
and 2 cm in diameter was found in the mid Mal bowel A 
rominent flange of mesentery arose from the adjacent small 
wel mesentery and ran up to the base of the polyp. 
Histologically, the lesion is identical with those of the recent 
series showing highly vascular tissue with numerous eosino- 


phils and iron-laden histiocytes. Whilst this 1s an isolated case 
we feel it unlikely that such a well-defined mesenteric flan 
would develop in an acquired lesion and considered it possible 
that this is a remnant of the vitello intestinal duct. 
D. L. MORRIS 

W. HUGH DAVIES 
County Hospital 
Hereford 


A complication of long saphenous vein stripping 
Sir 
High ligation and stripping of the long saphenous vein (LSV) 
ıs an established method of treating varicose veins. 
Complications of the procedure are few. We report a hitherto 
undescribed complication encountered with the use of a plastic 
sable vein stripper. 
34-year-old man underwent high ligation and stripping of 
the LSV. The vein was isolated at ankle and groin and a plastic 
disposable vein stripper (Codman) passed from below. A %4-in 
diameter ohve was attached to cable at the ankle and a 
subcutaneous tunnel created to facilitate stripping. The wound 
was closed and the limb bandaged. 

The vein was stripped in the usual fashion with the minimum 
of traction. On removal of the stripper at the grom it was 
evident that the olive had become detached leaving the vein m 
situ. The olive was readily palpable in the subcutaneous tissues 
of mid-calf and removed through a separate incision. The 
remainder of the vein stripped without incident using a second 
vein stripper. 

The instrument comprises a cable with a terminal nipple over 
which the olive rests. In the described case the nipple had 
become detached from the main cable leaving the olive and 
nipple in the calf. The author believes this may represent a 
potential weakness at the nipple—cable junction and should be 
tested prior to use. This isolated incident does not preclude the 
use of this valuable instrument. 


Glasgow Royal Infirmary 
Glasgow 


I. G. FINLAY 


Sir 

I am at long last able to give you the Codman & Shurtleff Inc. 
reply to the communication by Dr I. G. Finlay, regarding a 
complication of long saphenous vein stripping. 

y state that the lot number covering the disposable vein 
stripper used by Dr Finlay 1s prior to a modification which 
reduces the difficulty he encountered. They have had a minimal 
number of complaints since the improved Quality Assurance 
Standards, which I attach. 


Director 
Hamblin (Instruments) Ltd 


N. D. WRIGHT 


Quality Assurance Testing of Codman* Disposable Vein 
Strippers 

Codman ble Vein Strippers are 100 per cent quahty 
tested. The Vein Stripper cord is tested with tips on both ends, 
without-the handles and olives. Each cord must pass a 50 1b 
stress test; this exceeds the pressure necessary to remove the 
normal vein. The Vein Strippers are then aged and 
stenlzed by ethylene oxide. Final testing c sterility, 
pyrogenicity and toxicity. 


*Trademark of Codman & Shurtleff Inc. 


—_— 


- Book reviews 


Gallstones: Discussions in Surgical Management 

J. A. Caprini, J. P. Fotopoulos, M. A. Oviedo and D. Paloyan. 
212 x 135 mm. Pp. 148. Illustrated. 1979. New York: Medical 
Examination Publishing Co. $9.50. 

Tus small paperback is written by three surgeons and a 
radiologist. Over one-third of the pases are taken up by 
radiographs and diagrams. Perhaps the most useful section is 
the one on radiological assessment of the biliary tree which 1s in 
„the main clear and instructive. There 1s, however, very little 
criticism of the accuracy of intravenous cholangiography in 
assessing the presence or absence of stones in the biliary system. 

Some of the more controversial aspects of clinical diagnosis 
are scantly discussed, e.g. the si of dyspepsia or the 
problem of biliary tract pain without obvious stones; whereas 
such topics as disorders of haemostasis, postoperative shock 
and pulmonary embolism are allotted an inordinate amount of 

. No mention is made of transhepatic drainage of the 
.bihary tree as a valuable adjunct in the preparation of the 
patient with obstructive jaundice. 

The operative treatment is described in detail with the aid of 
diagrams which are clear und for the one on page 72 which is 
printed upside down). is httle to uae s with in the 
advice which is given except perhaps the statement that the 
stoma of a choledochoduodenostomiy need only be 1 cm in 


diameter. 

Although references are made in the text not all of these 
appear in the reference list at the end of the volume: this 1s 
somewhat irritaung if the reader wishes to pursue a particular 
point. : 

Overall, the approach to clinical diagnosis and treatment 18 
orthodox and sensible. Most surgeons will find something of 
interest in browsing through the text. 

» 3 DAWSON 


Practice Manual 
R. D. Acland. 156 x 178 mm. Pp. 106 + ix. Illustrated. 1980. 
London. Year Book Medical Publishers. £8-75. i 


A most useful by-step guide for surgeons wishing to learn 

microsurgical techniques created from the practice 

manual written by Dr Acland of Louisville, Kentucky, for his 

microsur trainees. He emphasizes the importance of 

constant laboratory practice as a prelude to clinical microsur- 

pery, and the ring-binding format of this book is ideal for the 
boratory bench. 

The manual begins with a description of the use of the 
operating microscope and gives advice regarding the choice of 
microsurgical instruments. Rats are most commonly used for 
microvascular and the techniques of anaesthesia and 
preparation are described. The descriptions of preliminary 
suturing exercises and arterial and venous anastomotic tech- 
nique are excellent. A most useful feature at the end of each 
section is a list of faults that can occur at the anastomosis and 
how to avoid them. There is an appendix which contains a list 
of microsur supplies and suppliers. 

This practical microsurgical manual fills a gap in the present 
range of standard texts. For surgeons wishing to learn the 
techniques of microsurgery, the book is highly recommended. 

RODNEY J..CROFT 


Outpatient Surgery 
G. J. Hill I1. Second edition. 255 x 174 mm. Pp. 1475 4- xxv. 
Ilustrated. 1980.- Eastbourne: Holt-Saunders. £28-75. 


First published in 1973, the second edition of this book has 
been fully revised. The scope, as outlined in the preface to the 
first edition, is 'the diagnosis and treatment of surgical patients 
in the outpatient clinic, emergency room and overnight ward’. 
Thus the definition. of outpatient 1s somewhat elastic on the 


- 


- 


, whether it was a go 
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very reasonable grounds that many hospitals have a small 
overnight ward adjacent to the outpatient facility. The size of 
the book raised the uestion in this reviewer's mind as to 
idea to try to subserve these several 
functions in one volume. But the result is successful as a wide- 
ranging, comprehensive and detailed reference textbook, omit- 
ting as ie techniques and perioperative care of big oper- 
ations. sections on recent developments, economics, 
planning and administration are geared to the American scene 
and, in contrast to articles on this topic 1n the UK, there is scant 
reference to the involvement of community health services in 
surgical after-care. 

In connection with the economics of outpatient care, it 1s 
interesting to read the comment that ‘ambulatory surgery can 
decrease occupancy and thus create an adverse financial impact 
on some hospitals. For this and other reasons only 45 per cent 
of hospitals in the United States had ambulatory care pro- 
grammes in 1977 des ite the fact that itiscalculated that 3 per 
cent of surgery in the United States could be done on an 
outpatient basis. If general surgical practice in the UK 1s typical 
of surgery in general, this is a conservative estimate. 

The scope of the book 1s illustrated by the fact that, as well 
as covering conventional areas of general surgery and ortho- 
paedics, are chapters on the organization, planning, 
design and administration of emergency departments’ out- 
patients clinics and office premises. 

The book 1s well laid out. Most of the chapters are lucidly 
written, although some are a trifle discursive. It is illustrated 
with excellent line drawings, particularly in the orthopaedic 
sections. The text is supplemented with many useful tables. At 
£28-75 this book ıs good value If it reminds us how much of 
our practice can and should be managed on an outpatient basis 
it will have served its purpose. It 1s recommended to all 
surgeons interested in outpatient surgery—and should not that 
be all of us? 

C. V RUCKLEY 


Macs of Acute Trauma 
H. J. Proctor. 236 x 158 mm. Pp. 290 + xv + xix. Illustrated. 
1979. London Year Book. £27 25. : 


Tuts book is published under the auspices of the American 
Trauma Society and 1s quite naturally orientated towards the 
American rather than the British situation. The book 1s more 
concerned with general problems such as training programmes, 
legal implications and the initial assessment and resuscitation 
of the patient than with a detailed consideration of specific 
clinical problems. The role of the EMT (emergency medical 
technician) 18 considered and it is useful to obtain information 
on this topic from a textbook rather than from television 
fiction. This book would be a useful addition to the library of 
an accident and emergency department, bearing in mind the 
obvious transatlantic differences. 

S COLIN MACKAY 


General Ophthalmology 
D. Vaughan and T. Asbury. Ninth edition. 262 x 180 mm. Pp. 
410. Illustrated. 1980. Los Altos, California. Lange. $15 00. 


Tuis book was first produced in 1958 and now appears in its 
ninth edition; ıt has proved to be very popular with many 
estabhshed the trainee VS pem A and to medical stu- 
dents. It has been translated into Italian, Spanish, Polish and 
Portuguese. ' 

This attractive book presents a comprehensive and easily 
readable, well-illustrated account of ophthalmology in its 
specialist aspects and in its general implications in relation to 

seases of other systems. Potentially urgent ocular problems 
such as the differential diagnosis of the painful red eye (a simple 


p 


- chart dealing with this common problem ted ean on the inside 


of the front cover for easy reference en loss of vision, 
injuries to the eye and orbit are all well described and 
appropriate guidance 1s given concerning first-aid and defini- 
five treatment. . 

The text of the previous edition has been carefully revised 
and three new chapters added dealing seriatim with the 
technique of ophthalmoscopy illustrated with good black and 
white illustrations produced from colour slides, the value and 
scope of CT scanning in ocular diagnosis and an account of 
drugs commonly used in the treatment of eye disorders with 
notes of indications for their use, techniques of administration, 


' dosages, side effects and hazards. The chapters dealing with 


diseases of individual ocular structures contain short accounts 
of the relevant anatomy and physiology. 

Two very useful features of this book are a glossary of 
ophthalmological terms and, on the inside of the back cover, a 
list of abbreviations and symbols commonly used in clinical 
practice 

This book can be strorigly recommended for inclusion in the 
libraries of hospital accident and emergency departments, 
health centres, postgraduate 1nstitutes and medical schools. 

P. A. MACFAUL 


Podopediatrics 
Herman R. Tax. 260 x 175 mm. Pp. 360 + xvi. Hlustrated. 


_ 1980. Baltimore Williams & Wilkins. $42.00 


PODOPEDIATRICS is an unfamiliar word in the UK, and in order 
to understand what this book contains it should be appreciated 
that podiatry in the USA is equivalent to chiropody in the UK, 
except that a podiatrist ıs medically qualified; this book, 
therefore, deals with the problems of the feet in childhood. 
Hence it 18 difficult to identify the British fe ga at which 
this book is directed. It is of very lumited e to an 
orthopaedic surgeon and much of the text 1s devoted to very 
basic medical sciences, paediatric or general medicine and 
orthopaedic miey Mope, the general information could 
be of interest to a chiropodist, although there does not appear 
to be sufficient practical detail 
J. POLLARD 


Scott-Brown’s Diseases of the Ear, Nose and Throat 

J. Ballantyne and J. Groves. 254 x 174 mm. Pp Volume 1, 
782+ xvui; Volume 2, 1003 + xix, Volume 3, 495 -- xvi, Volume 
4, 656+ xvi. Illustrated. Sevenoaks Butterworths £150-00 


, THE first. volume deals with the basic sciences and there'are 


many outstanding chapters, especially the topical contn- 
butions that apply to ear and sinuses in the aerospace 
environment and the physiological consideration of pressure 
effects on the ear and sinuses in deep water swimming. 

Volume II deals with the ear and it 1s in this field that most of 
the recent advances have occurred and consequently this is 
reflected in the vastly increased size of this volume. 

It 1s somewhat disappointing that although there are excel- 
lent descriptions of common and uncommon disorders of the 
tympanic membranes, middle ear and mastoid, there is not one 
colour photograph to illustrate the points made. 

Volume III deals with the nose and 1s well presented but there 
1s overlap, for instance cosmetic rhinoplasties are 
in Chapter 4, whereas in Chapter 6 the surgery of septo- 
rhinoplasty is fully and aptly considered. 

The last volume deals with the pharynx and larynx and in 
this section some contributions are outstanding. Skin grafting 
in otolaryngology is concisely and well presented and in future 
editions the author should be allowed to expand this chapter. 

Line drawings throughout are good but some of the black 
and white photographs lack contrast and the clanty of some of 
the illustrations would be enhanced by simple key figures 
illustrating the points the author wishes to make. The above 
points are minor ones and do not detract from the outstanding 
nature of the work. 

A few years ago when the last edition appeared in four 


7 


separately available volumes, the author stated that the 
reduction 1n the bulk of individual volumes had resulted, they 
hoped, in easy handling and more pleasant reading. It 1s 
undoubtedly a difficult task to produce a work when there are 
67 contributors, but in future editions an attempt should be 
made to prune some of the repetition that can occur in a work 
of this size and increase the number of cross-references. 
Although the price would appear somewhat prohibitive, for the 
registrar in training it 1s undoubtedly a good long term 
investment for this work still remains one of the foremost 
textbooks of car, nose and throat diseases. 

D. GARFIELD DAVIES 


Symposium on My add 

American Academy y Orthopaedic Surgeons. 258 x 175 mm. 
P R with 415 illustrations 1979. London- Year Book, 

2 

WHETHER or not the reader is a microsur putative or 
practising, he will find this an interesting book. It 1s readable 
and informative at all levels containing contributions on the 
important aspects of surgery 1n which a microscope might be 
employed by an orthopaedic surgeon. Laboratory and clinical 
aspects of microsurgical ste amd and transplantation 
are covered in extent and occasio in depth. 

The authorship of the chapters 15 largely American and most 
are from Duke University. The book does not suffer the 
occasional American insularity of a knowledge of American 
literature alone; perhaps because microsurgery, being a new 
discipline, requires a world literature. 

The book lacks good editing. The standard 1s very variable— 
from the anatomy of the'brachial plexus in a single paragraph 
to a detail of technique for the experienced microsurgeon. 

The illustrations are awful—obviously colour transparencies 
rendered in monochrome and demonstrating nothing visually. 
One-tenth of the illustrations would have been sufficient and 
might have reduced the price. The drawings also are poor. The 

ex is fair, yet the bibhography varies from the diligent to the 
cursory. There are of indulgent discussion which could 
have been condensed into effective editorial comment. 

It 18 a typical print-up of a symposium-—interestng, m- 
formative, expensive, variable in standard and missing the 
mark as a textbook. 

ROY SANDERS 
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I FOUND it 8 pleasure to read thus latest edition of an established 
textbook. is a definite need for such a book in the training 
of young surgeons, particularly within the cardiothoracic 
specialty, not because 'the first bloom of the flowering of 
intracardiac surgery 18 fading', but because thoracic surgery 1s 
now a ialty 1n its own right. There are few places where one 
can find the solid principles of thoracic surgery so comprehen- 
sively described. 

The layout of each section 18 excellent, making tt easy to read 
and remember, for the trainee, and valuable for reference 
purposes. The references for each chapter tend to reflect the age 
of the orginal manuscript, and would benefit from the 
inclusion of more recent work. This criticism particularly 
applies to the chapter on basic procedures Disposable equip- 
ment has transformed chest aspiration, insertion and removal 
of mtercostal drainage tubes and this should have been 
rewritten for the new edition. 

The literary style 1s delightful, with gems of dry humour 
popping up in the most unexpected places. The illustrations are 
mostly good. I can thoroughly recommend this book as 
valuable and pleasurable reading for young thoracic surgeons; 
Ithink that many established surgeons would also enjoy having 
a copy in their collection. 
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Cancer of the Head and Neck — 
The annual mortality in England and Wales is over 2500! 
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surgery or O R offers most promise for advance.’ 
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Further information about Neoplatin (cisplatin) in cancer is available from 


Mead {i MEM Division of Bristol-Myers Co. Ltd., 
station Road, Langley, Slough, Berks. SL3 6EB. Tel: (0753) 44266. 
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Use of an extracorporeal glucose monitor for the diagnosis 
and surgical treatment of an insulinoma 


M. BUYSSCHAERT, L. LAMBOTTE, M. REYNAERT, P. J. KESTENS, 
J. M. KETELSLEGERS AND A. E. LAMBERT* 


SUMMARY 

An extracorporeal glucose monitor (EG M) has been used 
in a patient with an insulinoma. This system, which 
continuously measures blood glucose, can be used in 
combination with a feedback-controlled glucose infusion 
to maintain glycaemia at any preselected level. It prevents 
the risk of severe hypoglycaemia during diagnostic tests 
(total fast, tolbutamide and insulin tolerance tests) as well 
as during surgery. It also helps in determining whether all 
the insulin-secreting tumour tissue has been removed. The 
EGM is thus helpful in the diagnosis and surgical 
treatment of insulinomas. 


THE diagnosis of an insulinoma is based on provocative 
tests, especially the prolonged fast and the intravenous 
tolbutamide test, which may expose the patient to the 
risk of severe hypoglycaemia with harmful neurological 
and vascular consequences (1). Successful surgical treat- 
ment depends upon the localization of the insulin- 
producing tumour which is often small and embedded 
within the pancreatic gland. Moreover, multiple in- 
sulinomas have been reported to be present in 10—20 per 
cent and ectopic positions have been described in 1-2 
per cent of the patients (2). Therefore, it is not surprising 
that selective angiography and palpation of the pan- 
creas at the time of surgery are unable to locate the 
tumour in 20—30 per cent of explorations (3—6). 

The availability of an extracorporeal glucose monitor 
(EGM) facilitates the management of patients with an 
insulinoma. It was originally developed to study blood 

ucose fluctuations in unstable diabetic patients 
(7—10). Recently a closed-loop system (called the artifi- 
cial endocrine pancreas) was developed by combining 
the EGM with a computer and pumps infusing glucose 
and insulin (11). The artificial endocrine pancreas 
proved capable of normalizing the circadian profile of 
blood glucose in the most unstable diabetics (11— 14) as 
well as during total parenteral nutrition in pancreatecto- 
mized patients (15). 

The purpose of the present study is to describe the 
application and clinical usefulness of the EGM in the 
diagnosis and surgical management of an insulinoma. It 
will be shown that EGM minimizes the risk of hypo- 
glycaemic attack during the prolonged fast and main- 
tains euglycaemia after an intravenous tolbutamide test 
as well as during surgery. Furthermore, the suppression 
of glucose infusion rate following exclusion of the 


adenoma from the vascular bed indicates thai all the 
insulin-secreting tumour has been removed. 


Material and methods 
The extracorporeal glucose monitor (EGM) has been pre 
viously described in detail (11—13). It consists of ù unit which 
measures the haematocrit and the glucose concentration. of 
diluted blood and a computer. Blood is withdrawn at a rate of 
3 ml/h from the jugular vein through a two-lumen catheter. A 
heparin solution (40 units/ml saline) is circulated in the outer 
lumen to the tip of the catheter where it is mixed with blood 
before entering the inner lumen, avoiding systemic hepariniz- 
ation. The analyser for continuous glucose monitoring is based 
on a glucose electrode containing glucose oxidase immobilized 
between two porous membranes. The computer receives con- 
tinuous information concerning the glucose concentration and 
haematocrit of diluted blood and calculates the true blood 
glucose concentration. The length of tubing between the 
patient and the EGM was 1-5 m and less than 3 min elapsed 
from the time blood entered the two-lumen catheter to the time 
of blood glucose measurement. When necessary, the EGM 
could be used as a closed-loop system so as to infuse glucose if 
the blood glucose fell below a predetermined level The 
computer then activated the infusion pump according to a 
control algorithm defining a sigmoidal relationship between 
the infusion rate and the decrease of blood glucose. The 
maximum glucose infusion rate was 370 mg/min. The glucose 
solution is infused into a contralateral forearm vein through a 
non-thrombogenic catheter cannula. The blood glucose con- 
centration and the rate of glucose infusion are printed out at 
the bedside in real time at intervals of one minute. 

Case report: The patient was a 32-year-old man who had 
suffered since the age of 25 from periods of temporary 
confusion associated with slurred speech and bizarre be- 
haviour. These symptoms were not related to meals. In October 
1978 the patient had a car accident during a period of mental 
confusion; following this accident he was investigated m the 
Department of Internal Medicine. Clinical examination 


showed a patient of 79 kg (height, 170 om), his weight ha 







increased by 7 kg during the past 6 years. Routine laboratory 
tests were normal except for fasting glucose measured at 
2mmol/| with plasma IRI at 0-15 nmol/l, suggesting the 
presence of an insulinoma. The level of glycosylated haemo- 
globins was 4 per cent, i.e. below the lower limit of the normal 
range in our assay, thus indicating the existence of chronic 
hypoglycaemia. A complete fast lasting 12 h, tolbutamide and 
insulin tests were performed during connection of the patient to 
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Fig. 1. Blood glucose (@——-@) and plasma immunoreactive insulin (IRI) (x --- x) 
during total fast under blood glucose monitoring by the extracorporeal gluccse monitor. 
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Fig. 2. A, Blood glucose (@-—--@) and plasma IRI ( x --- x) during tolbutamide test 
under blood glucose monitoring. Blood glucose and plasma IRI before (B) aad during 
(C) tolbutamide test while maintaining giycaemia between 2-5 and 3 mmol/l by 


extracorporeal glucose monitor. The amounts of glucose administered to the patient are 
shown in the lower part of the figure. 





the EGM; the algorithms were adjusted so as to obtain a oscillations of glycaemia between 1-5 and 3-5 mmol/l, 
glucose infusion only when the glycaemia fell below 1 mmol/l. the patient remaining asymptomatic. During the same 
Subsequent to these tests, glucose requirements of the patient 


were determined during a 120-min fast by modifying the pee pana T eee eon 0-17 and 028 Amor 
parameters of the control algorithms in order to maintain (Fig ` | " n - bue p nd ble aede de 
blood glucose between 2-5 and 3 mmol/l. A second tolbut- 108 With su norma: biood glucose values were found so 
amide test was then performed under similar conditions. that the ratio of plasma IRI/blood glucose markedly 
| exceeded that found in normal individuals during total 
Results fast. Such a finding is considered to be of diagnostic 
Preoperative procedures value in favour of the presence of an insulinoma (4). 
The diagnosis of insulinoma is based on the measure- The response of blood glucose and plasma IRI to the 
ment of an abnormally low fasting blood glucose intravenous administration of tolbutamide is the second 
together with elevated IRI levels. This can best be — best test available, but it also exposes the patient to the 
observed during a total fast, which is probably the most risk of severe hypoglycaemia (1, 6). Fig. 2A shows that, 
useful diagnostic test but which is not without danger in the absence of glucose infusion, blood glucose fell 
(1, 2). Continous blood glucose monitoring can help to during the first 30 min following tolbutamide from a 
prevent severe hypoglycaemia during this test. In our fasting level of 2-5 mmol/l to a nadir of 1 mmol/l, a 
patient blood glucose monitoring between the third and — value corresponding to the threshold concentration 
the twelfth hour of complete fast showed spontaneous arbitrarily fixed for glucose administration by the 
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Fig. 3. Blood glucose (@-—---@), plasma IRI (x - -- x ) and 
plasma C aus (O - - - O) levels after intravenous 
injection of fish insulin. 


EGM. A huge IRI peak (exceeding 2-7 nmol/l) was seen 
between 5 and 10 min after tolbutamide infusion, as 
typically observed in patients bearing an insulin- 
secreting tumour (17). Fig. 2B demonstrates that the 
EGM infused 2-26 +0-05 g of glucose/15 min (n = 8) to 
maintain glycaemia between 2:5 and 3 mmol/l under 
fasting condition. When the tolbutamide test was again 
performed while trying to keep the same level of 
glycaemia by appropriate dextrose infusion, the amount 
of sugar administered by the EGM almost doubled to a 
value of 404 r021 g/15 min (Fig. 2C), a finding 
suggesting abnormal insulin release. This was confirmed 
by measurements of plasma IRI levels that exhibited a 
peak similar to the one observed during the first 
tolbutamide test. The EGM thus allows the tolbutamide 
test to be performed without loss of information for the 
diagnosis of an insulinoma and without exposing the 
patient to a potentially harmful hypoglycaemia. 

In patients with an insulinoma, insulin-induced hypo- 
glycaemia causes no or only partial suppression of 
endogenous insulin production (18, 19), a finding which 
contrasts with the prolonged inhibition of insulin 
secretion observed under similar conditions in normal 
individuals (20). The suppression of endogenous insulin 
is usually tested by the infusion of fish insulin (18), 
which possesses full biological activity in man but is 
considered not to interfere with the radioimmunoassay 
of human insulin. We injected 8 units of fish insulin in 
our patient and observed a peak of plasma IRI as- 
sociated with a progressive decrease of plasma C peptide 
from a fasting level of 1-3 pmol/ml to a value of 
0:6 pmol/ml after 60 min (Fig. 3). The lowest blood 
glucose level of 1 mmol/l was observed at the thirtieth 
minute of the test, at which time the EGM automatically 
infused a small amount of glucose to prevent further 
lowering glycaemia. Since plasma C peptide directly 
reflects the endogenous insulin production (21), our 
data demonstrate that, in this patient, insulin-induced 
hypoglycaemia significantly suppressed endogenous in- 
sulin secretion. Rayfield et al. (22) observed a similar 
suppression of endogenous insulin secretion in one 
patient with a proved insulinoma. These data suggest 
that the tumour may retain a non-autonomous func- 
tion. Given the relatively long half-life of the C peptide, 
the demonstration of such a function might require the 
exposure to a more prolonged period of hypoglycaemia 
in some patients. The IRI peak observed after fish 
insulin injection was attributed to some cross-reactivity 
of the fish insulin in our radioimmunoassay. The 
presence of a vascular tumourlocated in the body of the 
pancreas was suspected by coeliac arteriography and 
confirmed by computerized tomography scanning of the 
abdomen showing a low density area in the same 
pancreatic region. 
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Fig. 4. Evolution of blood ses during surgery. The time 
of clamping of blood vessels irrigating the tumour is 
indicated by the arrow. The amounts of glucose 
a a by the extracorporeal glucose monitor are also 
shown, 


Operative procedures 

While anaesthesia was induced, the patient was con- 
nected to the EGM. Algorithms in computer programs 
were adjusted to infuse glucose at the necessary rate to 
maintain the continuously monitored blood glucose at 
approximately 3-5 mmol/l. During surgical incision and 
dissection along the body and the tail of the pancreas, 
the glucose infusion rate averaged 1-45 0-07 g/15 mun 
(Fig. 4). On palpation of the pancreas, a firm area was 
felt in the body, and after mobilizing the omentum the 
lesser sac was opened, revealing the tumour; it was 
located in the parenchyma of the gland in the middle of 
the body, just in front of the spine. The apparent 
diameter of the mass was 5 com. A catheter was then 
placed through a colic vein up to the portal vem at ihe 
junction with the splenic vein; blood was drawn from 
this catheter for determination of glucose and insulin 
concentrations. 

A distal pancreatectomy and splenectomy was per- 
formed. When clamps were placed on the splenic artery 
and vein a blood sample was taken from the catheter in 
the portal vein. Twenty-five minutes after clamping 
these blood vessels, glycaemia began to increase and the 
glucose infusion rate fell to zero 10—15 min later (Fig. 
4). The blood glucose remained above 5 mmol/l without 
glucose infusion (Fig. 4). The patient made an unevent- 
ful recovery from the operation and left the hospita! 8 
days after the procedure. Histological examination of 
the pancreas revealed the presence of an insulinoma. 
The plasma IRI measured in the portal vein was 
2-7 nmol/l during dissection of the pancreas, 1-6 nmol)! 
just after clamping of the splenic vessels and less than 
0-05 nmol/l after removal of the tumour. 





Discussion | 

This report confirms and extends those recently pub- 
lished by Kudlow et al. and Karam et al. (23, 24). h 
demonstrates that the EGM is helpful in the diagnosis 
and surgical management of a patient with an in- 
sulinoma. Indeed, it provides a continuous monitoring 
of blood glucose and allows maintenance of glvcaeniia 
at any chosen level. Thus, it prevents potentially 
dangerous hypoglycaemia during stimulation and 
suppression tests, In particular the EGM allows the 

























tolbutamide and insulin tests to be performed without 
hypoglycaemia. Furthermore, the observation of an 
important rise in glucose requirement to maintain a 
stable glycaemia during the tolbutamide test provides a 
rapid indication of an insulin discharge by the tumour. 
During surgery the EGM prevents the risk of sudden 
hypoglycaemia. It also aids the surgeon in determining 
whether all the insulin-secreting tumour has been 
removed. This latter aspect could be particularly useful 
in cases in which the tumour has not been visualized by 
angiograms or computerized tomography as well as in 
patients with multiple or malignant insulinomas. 
Finally, the use of an artificial endocrine pancreas could 
provide, as recently proposed by Schwartz et al. (25), a 
safe and effective means of monitoring and controlling 
glycaemia in diabetic patients undergoing surgery. 
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The management of pancreatic and pancreaticoduodenal 


injuries 


ROBERT CAMPBELL AND TERENCE KENNEDY* 


SUMMARY 

From 1969 to 1979 39 injuries of the pancreas and 
duodenum were treated at the Royal Victoria Hospital, 
Belfast. The mortality was 31 per cent. Twenty-six 
injuries were due to stab, bomb or bullet. Two of the 17 
with low velocity gunshot wounds died, whereas all 5 cases 
of high velocity missile injury died (P « 0-001). Ten of the 
13 cases of blunt trauma were due to road traffic 
accidents. In 21 cases the body and tail of the gland were 
injured, and in 13 the head and neck. There were 5 isolated 
duodenal injuries and in 7 a combined pancreatico- 
duodenal injury. The mortality was directly related to the 
number of other organs damaged. 

Three main methods of treatment were used—simple 
drainage, suture and drainage, and primary distal pan- 
creatic resection. Serious complications, pancreatitis, 
fistula, secondary haemorrhage and sepsis were frequent 
after the first two methods but rare after distal resection. 

Diagnosis was delayed in 4 cases of closed injury and 1 
of these patients died. Pancreatic injury was missed 
6 times at operation; in 4 cases retroperitoneal 
haematoma was not explored and 2 of these patients died. 

Five of the 12 deaths were due to overwhelming bomb 
and bullet injury. In one case resuscitation was in- 
adequate. The remaining 6 died of the complications of the 
original pancreatic injury, either because operation was 
delayed or because the injury was missed. 

Our management was deficient in three areas: aware- 
ness of the need for laparotomy, recognition of the injury 
at operation and inadequate surgery. All open abdominal 
injuries must be explored; suspicion and careful assess- 
ment are essential in closed trauma. At operation the 
pancreas must be carefully examined; an upper retro- 
peritoneal haematoma is an absolute indication for this. 
Simple drainage is only sufficient for trivial injury; for 
major injury of the body and tail we prefer distal resection. 
Roux loop drainage is suggested for injury to the head and 
neck, especially when associated with duodenal injury. 


Tue pancreas, lying in the retroperitoneum, is rarely 
damaged in closed abdominal injuries. Open wounds of 
the abdomen are relatively rare in the United Kingdom, 
though quite common in the United States (1—8) and 
Malaysia (9). The incidence in both closed and open 
abdominal injury—about 1—2 per cent (1)—is rising 
largely as the result of major road traffic accidents 
(1, 5, 6, 7,9). 

The mortality is high—20—40 per cent-—and there is 
no general agreement on the best method of manage- 
ment. As a result of urban guerilla warfare we have seen 
many penetrating wounds of the abdomen in the past 
decade (10). The purpose of this paper is to present our 
experience of both open and closed pancreatico- 
duodenal injuries, to analyse the causes of our failures 
and to suggest methods of management of the different 
types of injury. 


Patients and methods 

Thirty-nine patients with pancreatic and duodenal injuries 
have been seen and treated at the Royal Victoria Hospital, 
Belfast, between 1969 and 1979, The overall mortality was 
31 per cent. This hospital is the major accident centre for 
the Province of Northern Ireland, serving a population of 
approximately L:5 million. In one-third of our patients the 
primary treatment was carried out at other hospitals and 
patients were referred for special care because of the severity of 
their injuries—of both pancreas and other organs. The remain- 
ing two-thirds were admitted directly to this hospital, often 
very soon after injury. | 


Results 

Nature of injury 

There were 26 patients with open abdominal injuries, 24 
resulting from terrorist violence (Table I). Twenty-two 
of these were gunshot wounds and 2 were due to bomb 
blast. Two patients were stabbed. Nine of these patients 
died (35 per cent). Five patients were injured by high 
velocity rifle bullets and all 5 died, whereas only 2 of the 
17 injured by low velocity bullets died. This difference is 
statistically significant (P « 0-001). Terrorists frequently 
use high velocity rifles because of their ‘stopping power’. 
A high velocity missile injury causes severe and wide- 
spread injury by producing temporary cavitation, in 
which a positive pressure wave is followed by one of 
negative pressure (11). Injury is caused far beyond the 
track of the missile and is devastating because of the 
tremendous release of kinetic energy. 


Table I: NUMBERS AND NATURE OF INJURIES 





Nature of injury Patients Deaths 
Open 26 9 (3594) 
Bullet: HV 3 $ 
(3254) 
LV 17 2 
Stab 2 i 
Bomb 2 1 
Closed 13 3 (2398) 
Motor accident id 2 
Other 3 


Total 39 i2 
HV, High velocity, LV, low velocity. 


Thirteen pancreatico-duodenal injuries were due to 
closed abdominal trauma. One patient was crushed at 
work between a lorry and a trailer; one was struck by the 
butt of a rifle and in one the crush was inflicted by an il- 
fitting seat belt. Motor accidents accounted for the 
majority, the usual wounding agent being the steering- 
wheel. Three patients with closed injuries died (23 per 
cent). 
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Fig. 1. Mortality of pancreatico-duodenal injuries rises 
steadily when other organs are injured. (The number on 
each column is the number of patients.) 


Associated injuries 

An average of three other organs (range 0-7) was 
injured either within the abdomen or elsewhere. Major 
vascular damage occurred in 7 patients. In 2, laceration 
of the vena cava was successfully repaired by suture; one 
aortic injury required a graft for its reconstruction, but 
this patient died due to inadequacy of resuscitation. The 
splenic artery was directly damaged three times; splen- 
ectomy or simple ligation was performed, but two of 
these cases were followed by secondary haemorrhage. 
The superior mesenteric vein was successfully 
repaired on one occasion. Surprisingly, there were no 
recorded injuries of the portal vein. Liver injury 
occurred in 20 patients and was usually treated by 
suture; only one required resection. There were 12 renal 
injuries; left nephrectomy was needed in 5 cases, all 
associated with distal pancreatic injury. Of the 4 spinal 
cord injuries, 3 resulted in paraplegia, and 2 of these 
patients died. Massive defects in anterior and posterior 
abdominal wall resulted from high velocity missile 
injury in 2 cases, and from a bomb blast at close range in 
1. These 3 patients died. There were also 12 major chest 
injuries, 12 major limb injuries and 7 severe head 
injuries. Overall, the mortality rose synchronously with 
increasing numbers of these injuries (Fig 1). 


Sites of injury 

Injuries of the pancreas were grouped anatomically into 
those of the head and neck and those of the body and tail 
(see Table II). There were only 5 cases of isolated 
duodenal injury. In 7 patients a combined injury of the 
head of the pancreas and the duodenal loop was present. 
When injury was limited to the duodenum there were no 
deaths, but with open injuries of the head and neck the 
mortality was 57 per cent. 


Management 

Initial assessment and resuscitation was performed in 
the usual way in all patients. Immediate laparotomy was 
performed in all cases of open injury. In closed trauma 
the decision to operate was based primarily on careful 
clinical examination. Serum amylase levels were raised 





Fig. 2. A retroperitoneal haematoma was not explored in 4 
patients, 2 of whom subsequently died. 


Table Il: SITE OF PRINCIPAL INJURY 


Site Total Open Closed 
Head and neck 13 (5) 7 (4) 6 (1) 
Body and tail 21. (7) I5 15) 6 (2) 
Duodenum only 5 (0) 4 (0) | (0) 


Figures in brackets are numbers of deaths. 


Table IIl: PRIMARY TREATMENT AND 


COMPLICATIONS 
Distal 
Drainage Suture and pancreatic 
only drainage resection 
(n = 18) (n = 14) m= T) 
Pancreatitis 6 4 - 
Fistula 6 5 - 
Secondary 2 2 - 
haemorrhage 
Sepsis 6 2 2 
Death 
Inevitable l 3 l 
Preventable 3 3 | 


at 660 and 1571 Somogyi units in 2 patients in whom it 
was determined before operation. Peritoneal tap and 
lavage was not used in this series. 

Three procedures were used at the initial operation 
(Table III): (a) drainage of the injured area; (b) suture of 
the gland (or duodenum) with drainage; (c) primary 
distal pancreatic resection with splenectomy and 
drainage. 

There were many serious complications following 
each of the first two procedures. Pancreatitis was 
recognized clinically and by elevation of the serum 
amylase, or at reoperation. There were 10 pancreatic 
fistulas and 4 cases of severe secondary haemorrhage. 
Major sepsis developed in 10 cases. Those patients in 
whom a distal pancreatic resection was performed had 
far fewer complications and a generally smoother 
postoperative course. Four of the 5 cases of duodenal 


injury, which were all treated by suture and drainage, 
made an uncomplicated recovery. In the fifth a 
duodenal fistula closed spontaneously. All of the other 
complications, and all of the problems of diagnosis and 
management, occurred in the patients with pancreatic 
and pancreatico-duodenal injury. Eleven patients 
needed a total of 17 further laparotomies because of 
direct complications of the pancreatic injury. Usually, 
further drainage was established. In 3 cases drainage 
was internal, into a Roux-en-Y loop attached directly 
on to the pancreas. In one case a secondary distal 
resection was performed. 

Two pseudocysts were seen. One resulted from a 
football injury in a young boy who, treated expectantly 
as an outpatient, later presented with a mass. The 
second followed an injury of the tail of the pancreas 
which was missed at laparotomy when a splenic rupture 
was treated by splenectomy. 


Delayed operation in closed trauma 

In 4 cases laparotomy was delayed for 24 h or more. In 
the patient whose seat belt was the wounding agent, a 
fracture-dislocation of the lumbar spine was treated 
initially by plating and laparotomy was delayed for 
48 h. The patient made a complete recovery. The other 3 
patients all had laparotomy delayed for 2 weeks. One by 
then had gross pancreatitis, fat necrosis and peritonitis 
and subsequently died. The other 2 survived. 


Table IV: ANALYSIS OF DEATHS 


Inevitable Preventable 
Massive damage from 3 Missed diagnosis 3 
high velocity bullet 
Massive shotgun injury | Suture and drainage 3 
only 
Massive blast injury | Inadequate I 
resuscitation 
Totals 5 7 


Retroperitoneal haematoma 

Pancreatic injury was missed at operation in 6 patients. 
A significant retroperitoneal haematoma, associated 
with pancreatic injury, was present in 4 cases (3 due to 
closed injury) in which it was not properly explored (Fig. 
2). Two of these patients had a prolonged and stormy 
illness with multiple laparotomies. Both eventually 
recovered after internal drainage into a Roux loop. The 
other 2 patients both developed pancreatitis and fistula. 
Both needed further emergency laparotomy because of 
severe secondary haemorrhage and both died. 


Cause of death 

Twelve patients died (Table IV). Five patients had 
severe, multiple injuries and death occurred soon after 
admission. The magnitude of their injuries, to the great 
vessels, spinal cord and other organs made death 
virtually certain. The other two cases of high velocity 
missile injury had severe, but not overwhelming, 
damage to other organs, and could—barring their 
pancreatic injury— possibly have survived. 

In 7 patients, by better or by different treatment, 
death could, we think, have been avoided. In one stab 
wound the aorta had been divided and was repaired; 
death was due to inadequate resuscitation. In another 
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case laparotomy was delayed for 14 days, and in 2 more 
the diagnosis was missed at laparotomy (see above}. Th 
remaining 3 cases all had an injury to the head of the 
pancreas treated by simple suture and drainage. Al) 3 
developed severe pancreatitis and fistula and | a secon- 
dary haemorrhage. Despite further laparotomy al) 3 
subsequently died. Six of these 7 patients therefore died 
as a direct result of inadequate treatment of their 
pancreatic injury. 








Discussion 
Our experience of pancreatic and pancreatico-duodena! 
injuries is largely due to unusual local circumstances. 
Many surgeons will never have to treat a gunshot 
wound of the abdomen, and blunt trauma to the 
ancreas is uncommon. Management of these injuries 
ollows similar lines whatever their cause. Injuries of the 
head of the pancreas and of the duodenal loop are best 
considered together because of their anatomical 
proximity, and the likelihood of their concomitant 
occurrence. While many of our patients recovered after 
simple drainage, an appreciable number had many 
serious complications, from which 6 of them died. 
Analysis of our results shows deficiency in three main 
areas of management: awareness of injury, diagnosis 
and definition of its extent, and the operative procedure 
performed. Similar experience has been reported pre- 
viously (1). 

In all cases of open abdominal injury we insist that 
laparotomy be performed (10, 12). In gunshot injuries 
there is an 86 per cent chance of intraperitoneal injury. 
An expectant policy has been advocated for these 
injuries but it has been our experience that there is no 
significant risk in negative laparotomy, while the risks of 
delay can be fatal. Abdominal examination, and in 
particular auscultation, are quite unreliable in the early 
stages of intraperitoneal trauma. 

The indications for laparotomy in closed trauma are 
more difficult to establish. Pancreatic injuries. alone, 
being retroperitoneal, produce only minimal signs in the 
early stages, which are easily overlooked. Suspicion of 
injury and careful and repeated examination are the 
most useful means to diagnosis. Ancillary aids include 
estimation of the serum amylase; elevated levels have 
been reported in about 90 per cent of cases of blunt 
trauma causing pancreatic injury (1, 2, 5, 7, 9). Several 





14). Retroperitoneal air may be seen on rad 
after duodenal rupture, and this can be confirmed | 
contrast studies (15). If doubt still exists after a si 

reasonable period of observation——say 12 l-—we | 
















ud 
advisable to explore the abdomen. Delay much bevond 
this time is associated with an increased mortality. 
Sophisticated methods of investigation, by angio- 
graphy, isotope scan and computerized tomography, 
are not often applicable in the emergency situation. 
At laparotomy pancreatic injury should be con- 
sidered if the trauma was to the epigastrium, and 
particularly if it was of a crushing nature. Gunshot : 
missiles are often deflected by other organs and along -= 
tissue planes, a fact which should be remembere 
predicting which organ might be injured. Dar 
adjacent structures is common. Pancreatic ini 
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(c) 
Fig. 3. Injury to the left of the midline (a) is best treated by 
distal resection (b). Suture and drainage is not recom- 
mended (c). 


often inconspicuous, and careful and complete exami- 
nation of the gland is vital. Three manoeuvres are 
necessary for this: (a) an extended Kocher mobilization 
of the duodenum and head of the pancreas, particularly 
their posterior aspects; (b) a generous opening through 
the gastrocolic omentum to examine the neck and body; 
and (c) division of the ligament of Treitz to inspect the 
third part of the duodenum. When the spleen is ruptured 
concomitant injury to the tail of the pancreas is easily 
overlooked—careful palpation of the tail at the time of 
splenectomy is essential. 

A particularly important and suggestive feature is the 
presence of a retroperitoneal haematoma above the 
level of the iliac vessels. ‘An upper retroperitoneal 
haematoma should be considerd presumptive evidence 
of a pancreatic injury’ (2). This haematoma may be 
fairly small, when it is best seen presenting at the root of 
the transverse mesocolon or jejunal mesentery. Such a 
finding demands full exploration, and the custom of 
leaving such a haematoma undisturbed should be 
abandoned. When the patient’s condition is stable and 
there is a retroperitoneal haematoma, there is a natural 
tendency to ‘let sleeping dogs lie’. This is highly 
dangerous. 

Great importance is placed in the literature on the 
presence or absence of duct damage, differentiating 
between a major and a minor injury. While theoretically 
correct, we have found this to be difficult to determine in 
practice, unless there has been a complete transection of 
the gland. Often the minor ducts are obscured by 





(b) 


oedema and bruising. A hand lens or loupe is helpful if 
the ducts are small. Pancreatography, either by contrast 
radiology, or using methylene blue, has its advocates 
(2, 5, 7). The duct is cannulated either after amputation 
of the pancreatic tail, or through the papilla after 
opening the duodenum. We have no experience of this 
technique which may be too complicated for routine use 
in emergencies. 

Duct injury could be inferred if there was rapid 
pooling of secretion after intravenous injection of 
secretin. We have successfully used secretin to detect 
duct damage after enucleation of islet cell tumours. We 
have not used it in traumatic cases, but suggest that it 
might be helpful. Small areas of bruising may hide a 
more serious injury, and the capsule may need to be 
opened for a full examination. The aims of treatment are 
to limit the extent of pancreatitis and to prevent the 
internal pooling of secretions. It is for this reason that 
the presence of a duct laceration is so important. 

Extensive drainage by wide-bore soft tubes, or by 
sump drains, is essential in all cases of pancreatic injury, 
and after any operative procedure. Drainage alone is 
sufficient for a trivial injury, but we have not found it 
possible to define this group even at operation. Our 
experience of the considerable complications, the 
frequent need for further surgery and the raised mor- 
tality makes us now more aggressive in all cases at the 
time of the initial operation. 

Injuries to the left of the midline are best treated by 
distal pancreatic resection with or without splenectomy 
(Fig. 3). This is a safe and reliable procedure. There has 
been no case of pancreatic insufficiency, which is most 
unusual in previously healthy patients where less than 
two-thirds of the gland are resected. We suture the 
proximal remnant after ligation of the duct. Other 
workers (5, 6, 16) have used drainage into a Roux-en-Y 
loop in a variety of ways. We feel that this is unnecessary 
where the injured part of the gland is removed, unless 
duct stenosis from proximal injury or previous chronic 
pancreatitis is suspected. For injuries to the right of the 
midline extended resection has been advocated, with 
good results (8). We feel that this is too extensive a 
procedure for routine use. Instead, we suggest internal 
drainage of the damaged area into a Roux-en-Y loop 
(Fig. 4). 

This is attached directly to the pancreas and 
duodenum. Its terminal aperture can be made any size 
required to cover the area of trauma. This is a relatively 
simple technique, and has the advantage that it obviates 
the need to search for a divided duct, which is more 
common in injuries of the pancreatic head, when the 
volume of leaking secretions is greater. If the ductal 
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Fig. 4. A lacerated pancreas and duodenum (a) treated by direct application of a Roux loop (b). 


system is intact no harm has been done. Furthermore, 
leaking secretions will quickly digest any sutured repair 
of a lacerated duodenum, stomach or other viscus, and 
we have found such a combination of fistulas cannot be 
controlled unless a Roux loop is attached. One practical 
objection to the use of Roux loops is that when the 
posterior capsule of the pancreas has been breached 
there may be leakage from the posterior surface (5); we 
have not experienced this difficulty. A variety of other 
procedures is described in the literature. Whipple’s 
operation has been largely abandoned because of the 
very high associated mortality (7). Berne et al. (3) 
described the operation of ‘duodenal diverticuliz- 
ation’ with encouraging results. In this procedure a 
Billroth II hemigastrectomy with truncal vagotomy is 
performed; the pancreatic and duodenal lacerations are 
sutured and a formal duodenal fistula created. This is a 
formidable operation in a severely injured patient, 
almost as formidable as a pancreatico-duodenectomy, 
and we are hesitant to suggest its use, unless the 
pancreatic head and duodenum have been reduced to a 
pulp. The use of a T tube placed in a lacerated duct and 
routed through the stomach has been described (17). 
This technique is only applicable where a large duct is 
injured. 

The principles of duodenal repair by suture in early 
cases, and by jejunal patch in late cases, are well 
established. Neither of these two procedures is suitable 
if there is a concomitant pancreatic injury. 

Nasogastric suction should be used routinely and is 
probably effective in reducing pancreatic secretions; it 
may need to be continued for several days (15). In the 
past we have not followed any particular antibiotic 
policy; we now use a combination of cephalosporin or 
gentamicin and metronidazole. 

We have had many serious complications, the 
majority of which were due to inadequate initial surgery. 
Postoperative pancreatitis is best treated conservatively. 
If this fails and operation becomes necessary, wide 
drainage with sump suction should be instituted. More 
extensive procedures are very hazardous. 

External fistula is common in our experience, and the 
reported incidence may be as high as 61 per cent and 29 
per cent in open and closed trauma respectively (6), 
though the type of operative procedure makes no 
difference (7). While distressing, a fistula may prevent 
the internal pooling of secretions which is so dangerous, 
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Fig. 5. Flow diagram of suggested management. 


and be to some extent beneficial. If a fistula drains for 
more than 4 weeks (the so-called ‘major’ fistula) (1), 
reoperation and internal drainage into a Roux-en-Y 
loop is the procedure of choice. 

Secondary haemorrhage is very ominous. Often very 
little can be achieved by further surgery because of 
intense pancreatitis, which is the underlying cause. 
Reoperation was performed in 4 cases, but 3 died. 

We have seen only two traumatic pseudocysts. Both 
developed after pancreatic injury was missed. Both were 
drained, one externally because of its situation and one 
by cystgastrostomy. Both made a full recovery. 


Scheme of diagnosis and managenyént: 

Fig. 5 shows a flow diagram bag€d, ón-our experience, 
and what we now feel to be the methods of choice. The 
main steps are: to recognize the eed for laparotomy, to 
diagnose and define the naturelarid the extent of the 












distal resection is preferred; for injuries of the head of 
the pancreas drainage into a Roux-en-Y loop is 
advocated; where the head and duodenal loop are 
shattered, pancreatico-duodenectomy may occasionally 
be indicated. 


Conclusions 

Although injury of the pancreas is relatively rare, its 
effects are often devastating. In closed abdominal 
injuries diagnosis is often difficult and it may be 
dangerously delayed. Even at laparotomy injury of the 
pancreas is often overlooked, particularly when a 
retroperitoneal haematoma is not carefully explored. In 
these cases there is an increase in both mortality and 
morbidity from pancreatitis, fistula, sepsis and secon- 
dary haemorrhage. 

Simple suture and drainage is inadequate and more 
aggressive treatment should be applied. All, except the 
most trivial, injuries of the pancreas between the neck 
and tail should be treated by primary distal resection. 
When the head is damaged, with or without duodenal 
injury, primary Roux loop drainage may be the best 
option. 
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The effect of local infection upon wound healing: 


an experimental study 
T. E. BUCKNALL* 


SUMMARY 

Local infection was introduced into rat abdominal 
wounds using a 10° bacterialiml inoculum. Three 
groups of infection were used: Staphylococcus aureus, 
Pseudomonas aeruginosa and a combination group of 
Escherichia coli and Proteus mirabilis. Infection was 
shown to delay healing as judged by bursting tests. 
Fibroblast proliferation was depressed at the wound edges 
but there was an increase in the total amount of hydroxy- 
proline present. Small vessel angiogenesis was increased 
in areas of abscess formation but larger vessels were 
commonly blocked by thrombus or distorted by surround- 
ing inflamed tissue. The possible causes of these effects are 
discussed. 


WHEN one considers that in a healing wound cell and 
tissue production is proceeding at a rate which exceeds 
that seen in most malignant tumours, it is humiliating to 
admit how little we know of the mechanisms involved. 

Nearly half of all postoperative complications are 
wound complications. Among these, infection. and 
dehiscence are the most common (1-3). 

The present study investigates the effects of local 
infection on the healing of abdominal wounds and the 
interplay of cellular and vascular aspects of the healing 
process in response to bacteria. 


Materials and methods 

The series comprised 120 adult female Sprague--Dawley rats 
whose weights ranged from 200 to 300 g. In all animals a 5-0 cm 
vertical midline abdominal incision was made. Bacteriological 
swabs were taken from the skin wound in order to assess the 
bacterial growth under the experimental conditions. The 
incision was then closed aseptically using one layer of 2/0 (3 
metric) sterile braided black silk on a cutting needle. A 
standard continuous through-and-through suture technique 
was used. Each suture would admit a curved forceps beneath it, 
ensuring that it was not tight. 

In the infection groups, 1-0 ml of a 10* bacteria per ml 
inoculum, prepared by the technique described by Edlich et al. 
(4), was introduced gently into the wound using a tuberculin 
syringe and fine needle. There were three infection groups 
based on the organisms used: Staphylococcus aureus, 
Pseudomonas aeruginosa and a combination group of 
Escherichia coli and Proteus mirabilis. In the control wounds 
1-0 ml of sterile normal saline was introduced using the same 
technique. Swabs were taken on day 5 to confirm the presence 
of the expected organisms in the pus, this being the only 
criterion accepted for infection. 


Bursting strength of the abdominal wall 

Forty rats (10 in each group) were killed on day 5 and 36 on day 
14 (4 having died). The bursting strength was measured by the 
technique previously described from this laboratory by De 
Haan et al. (5) as a modification of the method devised by 
Prudden et al. (6). This comprised the insertion of a rubber 
condom into the peritoneal cavity through a defect made in the 
apex of the vagina. The balloon was connected to a cylinder of 
oxygen and slowly inflated at a constant rate. The bursting 
pressure was measured on a connecting mercury manometer at 
the time of wound disruption. The abdominal wall sutures were 
removed before this procedure was carried out. 


Hydroxyproline estimates 

The hydroxyproline content of tissues was estimated by a 
modification of the method of Woessner (7). Using this method 
the hydroxyproline content of standard segments of the 
midline incision on the control and infected rats on day 7 were 
estimated. 


Histology and autoradiography 

Twenty rats, 5 in each group, were used. Seven days after a 
midline abdominal incision. had been sutured, and eher 
infected or acting as control, the rats were given an inira- 
peritoneal injection of tritiated thymidine 2 uCi/g body weight, 
and were killed with ether after 60 min. Two segments of the 
skin wound from the centre of the incision were removed, fixed 
in 10 per cent formalin and sections were cut and stained with 
haematoxylin and eosin. One set of sections was examiaed 
histologically by light microscopy. Autoradiographs were 
prepared with the second set by the dipping technique using 
Ilford Nuclear Research Emulsion K5. These were exposed for 
3 weeks and subsequently examined under the ight miero- 
scope. Using a graticule, all the cells in 3 fields on either side of 
the incision at the wound edge were counted, that is 6 fields 
were counted in each wound. The labelling index is the 
percentage of cells that are labelled in each specimen. The 
percentage of labelled fibroblasts and capillary endothelial cells 
in the granulation tissue under the epidermis provided an 
estimate of cellular proliferation. The criterion for labelling 
was 8 grains/nucleus, which was well above the background 
grain density. 


Angiography 

Twenty rats, 5 in each group, were used. Ten days after a 
midline abdominal incision had been sutured, and either 
infected or acting as a control, the rats were anaesthetized with 
ether. The method of angiography used was a modification of 
the technique described by Myers and Cherry (8); the descend- 
ing thoracic aorta, approached through a left thoracotomy 
wound, was cannulated with a luer fitting cannula. The 
vascular system was flushed through gently with warm normal 
saline. An equal parts solution (0-001 ml/g body weight) of 
barium sulphate and methylene blue was then introduced 
slowly at a rate of 1-0 ml/15 s in order to minimize trauma to 
the vessels by keeping within physiological pressure. The 
abdominal wall was then excised and the skin carefully 
removed. The specimens were placed on cardboard to prevent 
shrinkage and into 10 per cent formalin for 48 h. After fixation 
they were radiographed on Kodak X-ray film. Serial sec 
were then taken at O-Scm intervals for histologi 
examination, 
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Results | 
Bacteriological studies revealed insignificant growth in 
rat skin wounds under normal conditions. The method 
used to produce infection caused 100 per cent of the 
wounds to become infected. The mortality was 3-3 ner 
cent. 
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Fig. 1. Hydroxyproline levels in infected and control 
wounds on the seventh postoperative day. (For details see 
Table IT.) 


are given in the results. The null hypothesis was that 
there was no significant difference between controls and 
the infection groups. 


The pus forming dose of bacteria 

A pilot study was performed with serial concentrations 
of bacteria with P. aeruginosa as the trial organism. It 
was found that at 10!? cells/ml all the test animals died 
with an overwhelming infection. At 10* cells/ml ap- 
proximately 50 per cent of the wounds showed no sign 
of infection, but at 10? cells/ml 100 per cent of the 
wounds produced pus without mortality and therefore 
this concentration was used throughout. 


Bursting strength of the abdominal wall 

At 5 days the bursting pressure was greater in control 
rats than in any of the infected groups. This difference is 
statistically significant between controls and staphylo- 
coccal wounds and between control and pseudomonad 
wounds (P<0-001) but not between control and 
wounds infected with E. coli/P. mirabilis. At 14 days 
the difference in the bursting pressure is significantly 
greater in control rats than in any of the infected 
groups (P 0-001) (Table I). There was a significant 
ranking order of bursting strength from strongest to 
weakest, i.e. control, E. coli/P. mirabilis, S. aureus, P. 
aeruginosa. From day 5 to day 14 there was a constant 
increase in strength in each group. During this 9-day 
period there was a mean increase in strength of 360 per 
cent. 


Hydroxyproline estimations 

There was a larger amount of hydroxyproline present in 
the infected wounds than the control wounds on 
postoperative day 7. This reached significance with the 
E. coli| P. mirabilis infected group (P <0-05) (Table II, 
Fig. 1). 


Histological and autoradiographic studies 
In the control group (Fig. 2) the cellular component on 
day 7 was seen to consist mainly of fibroblasts, many of 
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Fig. 3. riy E ome appearance of staphylococcal-infected 
wound at 7 days. Note haemorrhage into vessels and 
abscess formation (arrowed). HE x 17. 


Table I: BURSTING STRENGTH (BS) OF 
ABDOMINAL WOUNDS IN RATS* 


BS mmHg Median 





Day Group (s.d.) BS 
5 Control 93-2 (18:8) 103 
14 Control 341-2 (22-6) 345 
5 S. aureus 54-4 (4-2)t 55 

5 P. aeruginosa 28-7 (13)t 33 

5 E. celi] P. mirabilis 77-2 (29) 84 


199-5 (25:3)t 202 
105-3 (26-9) 114 
277-7 (29-0) 267 


14 S. aureus 
14 P. aeruginosa 
14 E. celi| P. mirabilis 





* n = 10 in all groups except P. aeruginosa on day 14, 
where 7 — 6. 
t P —0-001. 


Table II: HYDROXYPROLINE (OHP) LEVELS IN 
SKIN WOUNDS OF RATS ON DAY 7* 








Mean OHP Median OHP 
Group (mg/g s.d.) (mg/g) 
Controls 27-97 (13:56) 26-40 
S. aureus 35-42 (15-35) 33-10 
P. aeruginosa 32-37 (13-60) 29-65 
E. coli/P. mirabilis 35-78 (13-65)t 35-00 
*n = 5, 
t P«0-05. 
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Fig. 4. Autoradiograph showing heavily labelled fibroblasts Fig. 5. Autoradiograph showing scanty labelling of 
(arrowed) in a non-infected wound at 7 days. HE x 170. fibroblasts and whorls of collagen (arrowed). HE x 170. 
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Fig. 6. Fibroblast labelling indices (I, ) of infected and 
control wounds on the seventh postoperative day. (For 
details see Table III.) 


which were elongated and active, forming the pink- 
staining collagenous fibrous tissue. Other cells seen 
to a lesser extent were polymorphs, lymphocytes and 
macrophages. Capillary loops were identified in the 
deeper parts of the wound which, together with fibro- 


blasts, formed the granular appearance of the tisssue 
bridging the wound. Fig. 8. Escherichia coli and Proteus mirabilis infected 


picture of an acute inflammatory reaction. Polymorphs, uode a ossly infected areas and abscesses (wound line 
mainly neutrophils, were much more in evidence. Small i 

vessels were seen to be dilated with evidence of capillary 

haemorrhage. Localized abscesses were common in The granulation tissue of the wound in the controls 
infected wounds (Fig. 3, arrowed). Fibroblasts appeared and the infected groups contained labelled fibroblasts. 
to be less active and the collagen formed ‘whorls’ rather endothelial cells and mononuclear cells (Fig. 4). 
than the straight organized appearance seen in non- However, the number of labelled cells was fewer in the 
infected wounds. infected group than in the controls (Fig. 5). 








Table IH: CELL COUNTS IN SKIN WOUNDS (5) OF 
RATS ON DAY 7 





Mean no. Mean I, Median 
Group cells/field (s.d.) L 
Control 212-67 12-71 (2-85) 9-51 
S. aureus 154-0 5-35 (3-99)t 3:34 
P. aeruginosa 133-33 1-49 (1-63)* 1-10 
E. coli] 140-9 4-84 (3-44)* 4-19 
P. mirabilis 
* P< 0-005. 
+P <0-01. 


1, = Labelling index. 


The mean labelling index (I, ) in non-infected wounds 
was 12-71 per cent compared with a mean labelling 
index (1,) in all infected wounds of 3-89 per cent 
(P «0-005). The mean number of total fibroblasts per 
field was 212-67 in non-infected wounds compared with 
a mean of 142-74 for all infected wounds (P « 0-005) 
(Table HI, Fig. 6). 


Angiography 

Uniform filling of the epigastric vascular systems in 
non-wounded and non-infected animals was demon- 
strated. The non-infected wounds showed multiple new 
vessel formation bridging the wound line (Fig. 7). All 
angiograms of infected wounds showed distortion of the 
epigastric system. Bizarre supra-abundant new vessel 
formation was seen in the wounds with the larger extent 
of abscess formation (Fig. 8). Serial sections revealed 
thrombus formation at many points of non-filling. 


Discussion 

Infection and wound healing are similar processes (5). 
Infection leads to inflammation and can be described as 
a cellular and vascular response to bacterial injury. 
Repair follows a destructive phase directed against 
bacteria and necrotic tissue. Wound healing is a com- 
parable cellular and vascular response to mechanical 
injury. As in infection, repair follows inflammation and 
a period of tissue breakdown. Because of this resemb- 
lance it has always been difficult to study experimentally 
the effects of infection on wound healing. In fact, 
remarkably few studies have been published on this 
subject. 

Segree et al. (9) demonstrated delay in healing of skin 
defects in mice inoculated with bacteria. Nelson and 
Dennis (10) have made an effort to quantitate the effect 
and combine the infection with sutures tied too tightly. 
These wounds showed markedly impaired healing al- 
though the responsible organisms were not identified. 
Smith and Enquist (11) showed a decreased tensile 
strength of staphylococci-contaminated laparotomy 
wounds in rats from postoperative day 6 through the 
remaining 7 weeks of observation. Infections away from 
the wound region have also been shown to interfere with 
the healing of a clean surgical wound (5, 12). 

In recent years, Gram-negative bacteria have sup- 
planted Gram-positive cocci as the cause of the majority 
of local surgical wound infections (13). Tenorio et al. 
(14) claimed that rat wounds infected with £. coliand P. 
mirabilis were stronger on postoperative day 14 than 
those in the control group. However, this is a completely 
opposite finding to the clinical experience of most 
surgeons. Keill et al. (1) report a 72-3 per cent infection 
rate with burst abdomens as compared to 3-4 per cent in 
normal wounds. Halasz (2) found that burst abdomens 


were associated with an 88 per cent culture-positive rate 
for infection. Several experimental studies also conclude 
that a prolenged inflammatory reaction in the wound 
region impairs healing (15-17). 

Different dilutions of organisms were shown by 
Varma et ai. (18) to elicit different reactions, showing 
that the rate of infection is directly related to the number 
of organisms inoculated. It was shown in the pilot study 
that at a concentration of 10* bacteria/ml 100 per cent of 
the wounds produced pus, thus confirming the findings 
of Elek and Conen (19) and Raju et al. (20). Infection is 
contained beneath the skin without causing a significant 
peritonitis for a period of about 14-17 days in a 5 cm 
wound (117. 

The present studies have shown that in the rat, 
abdominal wounds infected with 10° bacteria/ml in- 
ocula are weaker on postoperative days 5 and 14 than 
are control wounds. The cause of the weakness is harder 
to define and has not previously been reported. 

There is unanimous agreement that collagen per- 
forms a major role in restoring tensile strength to 
healing wounds (21). Collagen is synthesized by fibro- 
blasts (22) and the presence in the collagen of the unique 
amino acid hydroxyproline makes it possible to estimate 
the amount of collagen in a wound (23). It was initially 
surprising to find, therefore, that the weaker infected 
wound contained a larger quantity of hydroxyproline 
than non-infected controls. It is postulated that the 
reason was an increased collagenolytic activity in the 
wound generating increased synthesis. Bacteria are 
capable of producing collagenases which degrade col- 
lagen under physiological conditions (24) and this, 
together with tissue, granulocyte and macrophage col- 
lagenases, may be responsible for the rise in total 
hydroxypreline. Clearly further studies using tritiated 
proline as an isotope label to determine the rate of new 
collagen production (25-27) would be of interest. 

The auteradiographic study was complementary to 
the histological study and confirmed that there was a 
decrease in the fibroblastic activity in locally infected 
wounds. Together with this there is probably a di- 
lutional effect on fibroblasts due to inflammatory cells 
and oedema. Other workers have noted a decrease in 
fibroblastic activity in other states, e.g. uraemia (28). 
Infection appeared to modify the process of healing by 
producing circumscribed areas of necrosis with profuse 
polymorph infiltration with few fibroblasts in the neigh- 
bourhood. Bacteria change the pH of wounds and hence 
may alter the types of cells involved in the exudate (29) 
or they may affect the local mediators of healing (30). 

Most of the research in this field has been on the 
formation and maturation of collagen bridging the 
traumatic defect. Yet it is also true that any wound 
which causes disruption of tissue results in a disturbance 
of the blood supply to that tissue. The rapidity and 
completeness of the ingrowth of new vessels is thus an 
important factor in wound healing. Karppinen and 
Myllarnierni (31) showed that between 6 and 12 days 
after wounding there is intense new vessel formation 
and this is confirmed in our studies at 10 days. 

Angiography showed that there was abundant new 
small vessel formation in infected wounds. However, 
this was censtantly surrounding abscesses and grossly 
infected regions of the wound. Cross-sectional angio- 
graphy shewed a mass of new vessels around a central 
avascular core similar to the findings of Myers and 
Cherry (8) with tightly tied sutures in non-infected 
wounds. 


Hunt et al. (32) have shown that in the first few days 
wound deadspace has a low oxygen tension 
(PO,<10 mmHg) and an elevated carbon dioxide 
pressure (PCO, >70 mmHg). They felt that changes 
may be due to damaged vasculature resulting in poor 
gas exchange. The metabolites of inadequately perfused 
cells are potent vasodilators and perhaps trigger an 
increase in vascularization. Myers and Cherry (33) 
showed that chemically induced ischaemia leads to 
more rapid vascularization and augmentation of burst- 
ing strength in experimental wounds. However, this is 
not the case with infected wounds. It is postulated that 
bacteria alter the local environments of the wound, 
resulting in further lowering of oxygen tension account- 
ing for the increased vasculature around abscesses. The 
findings of Karppinen and Myllarniemi (31) that vascu- 
larization occurs independently of fibroblastic activity 
have been confirmed. 

Protein levels have been shown in this laboratory to 
be insignificantly affected by infection (5) and have 
therefore not been measured further in this study. 
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Limited superior vena cava stenosis after peritoneovenous 


shunt: Dacron graft cavo-auricular anastomosis 
P. BLOCH, A. ROBERT, M. DOMBRIZ, D. FILLETTE AND M. BEAUCHANT* 


THE Le Veen peritoneovenous shunt is efficient in 
controlling intractable cirrhotic ascites, but numerous 
complications have been reported. These include fever, 
ascitic fluid leakage, wound infections, septicaemia, 
bleeding, consumption coagulopathy, valve obstruction 
and superior vena cava thrombosis (1-4). 


Case report 

A 38-year-old man with alcoholic liver disease was admitted 
with recurrent massive ascites. He had a right pleural effusion. 
There was hyponatraemia (serum Na 120 mmol/l) and a urine 
sodium output of less than 1 mmol/day. No diuretic therapy 
was possible. Despite rest and diet, the ascites increased. A 
peritoneovenous shunt was inserted büt venous abnormalities 
were found: there was no internal jugular vein, but a small vein 
into which the shunt was inserted ran along the carotid artery. 
The ascites disappeared within 11 days and did not return 
(abdominal girth 70 cm, weight 48 kg). 

During the fifth post-operative month, the patient com- 
plained of right upper quadrant pain. The valve had moved 
up over the ribs and was painful. The shunt was removed and 
the valve was found to be obstructed by fibrin clot. A superior 
vena cava angiogram showed no thrombosis but the vena cava 
was narrowed (Fig. 1). 

In the tenth postoperative month, he suffered sudden bright 
red swelling of the neck and face. This vanished spontaneously 
but reappeared every time he bent forward. 

Angiography showed a complete caval obstruction above 
the right auricle. There was efficient diversion through the 
azygos vein into the inferior vena cava (Fig. 2). Two months 
later, through a median sternotomy the patient had a brachio- 
cephalic auricular Dacron bypass. The intrapericardic superior 
vena cava stenosis was left in place. After removal of the 
clamps, the superior vena cava pressure dropped from 32 cm 


H,O to 7 cm H,O. Subcutaneous heparin therapy began after - 


the fourth postoperative day. Three months later a superior 
cava angiogram showed a functioning graft with no back flow 
in the azygos vein. The symptoms have disappeared and the 
ascites has not recurred. 


Discussion 

Usually the failure of peritoneovenous shunt due to 
thrombosis comes from fibrin obstruction of the valve. 
In our experience of 60 cases, we have seen 3 with vena 
cava thrombosis, 1 with right auricular thrombosis and 
15 with valve obstructions. 

In this case, there were three particular features: the 
absence of a normal internal jugular vein, the demon- 
stration of a superior vena cava stenosis and the 
presence of an effective bypass to the inferior vena cava 
through the azygos vein which was efficient when the 
patient remained standing, but was incompetent when 
bending forward. This venous diversion may have 
avoided an extensive superior cava thrombosis. 
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Fig. 1. Veneus angiography after shunt removal showing 
narrowing of superior vena cava. 
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Fig. 2. Complete stenosis of superior vena cava with major 
azygos collateral diversion. 
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NEW OP-SITE SKIN CLOSURE. 
SO DIFFERENT ITS UNFAIR 
TO MAKE COMPARISONS. 


Consider first some of the benefits of this 
unconventional new skin closure. 

Itis non-invasive. In clinical trials 94 out of 
100 patients remained infection-free”. They also 
enjoyed a far superior cosmetic result. With no 
puncture marks or cross hatching whatsoever. 

Op-Site Skin Closure can remain in position for 
up to 14 days, thus aiding the cosmetic result. 

There is no localised 
tension or ischaemia produced 
at the wound edge. 

It can be easily and 
painlessly removed. Thus 
eradicating patient trauma and 
allowing speedier discharge 
from hospital. 

Such benefits can only 
accrue from a radical re-think 
of skin closure devices. 

Op-Site Skin Closure takes 
the form of a permeable, 
adhesive, polyurethane 
membrane. It is transparent, 





strong and conformable. With fenestrations along its 
length to aid appositioning, dissipate tension at the 
wound edge and ensure equal tension along the length 
of the wound. 

Op-Site Skin Closures provoke neither bleeding 
nor skin irritation. 

They also allow the surgeon to inspect the wound 
easily. 

For more details on this 
exciting new technique, please 
contact Smith & Nephew 
Medical immediately. 


Smith & Nephew 
Medical 


WELW YN GARDEN CITY, HERTFORDSHIRE 
TELEPHONE (07073) 25151 


Op-Site ıs a trademark 


1. S. Westaby BSc., MB., BS., FRCS. "Evaluation of a new 
product for Sutureless Skin Closure" March 1980, 
Annals of the Royal College of Surgeons 
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skin suturing and clipping in abdominal surgery 


A. C. EATON* 


SUMMARY 

Sutureless wound closure employing a new product, Op- 
Site Skin Closure, was evaluated in comparison with two 
standard techniques of skin closure, using interrupted 
nylon sutures and Michel clips. The trial involved 110 
patients undergoing elective and emergency abdominal 
surgery. The results showed that Op-Site Skin Closure 
was as good as the conventional techniques of skin closure 
with the advantages that it is easier and quicker to apply, 
produces a superior cosmetic result and, consequently, has 
gained excellent patient and nurse acceptance. 


THE requirements of any method of skin closure are that 
it should hold the skin edges in apposition for a 
sufficient length of time to allow healing to occur. There 
must be no movement between the skin edges whilst 
healing proceeds, but excessive tension on the wound 
edges must be avoided if a sound repair is to be effected. 
In healing by primary intention the purpose of skin 
closure is to oppose the skin edges to exclude infection 
from the deeper layers. Finally, and perhaps of most 
importance to the patient, the method must produce a 
good cosmetic result. 

There are a number of well proved techniques of skin 
closure employing a variety of materials in use today 
(for example, suturing-—interrupted or continuous— 
using braided or monofilament materials, subcuticular 
closure using absorbable or non-absorbable sutures, 
metal clips of varying types and adhesive tapes). The 
choice of technique employed in any particular case is 
determined in part by the surgeon's own preference and 
in part by the nature of the surgery performed (clean or 
dirty sites etc.). 

Conventional skin suturing techniques do have cer- 
tain disadvantages, namely that a needle passing 
through the intact skin on either side of the wound 
carries both epidermis and organisms along its track 
and into the depths of the wound, thereby causing a 
higher incidence of wound infection than skin closure by 
a sutureless technique (1-4). This is especially so where 
a monofilament material is not used. 

Where the tension upon the wound edges is too great, 
due to either poor technique in inserting the sutures or 
subsequent tissue swelling after skin closure, localized 
ischaemia results, producing prominent cross-hatching 
along the scar and a poor cosmetic result. 

Skin closure employing metal clips avoids the prob- 
lem of introducing infection deep into the wound but, by 
their very nature, clips do produce increased local 
tension and ischaemia. Clips can produce an excellent 
cosmetic result provided that they are removed within 
48 or 72 h, otherwise the local increased tension and 
ischaemia again produce ugly and permanent cross- 
hatching and a poor cosmetic result. Skin clips are 
therefore limited in use to small wounds or cervical 
wounds with rapid healing where they may be removed 
early, if a good cosmetic result is to be obtained. 


Adhesive tapes designed to effect skin closure have 
been available for many years, but on account of their 
size and adhesive properties their use has again been 
mainly limited to small or facial wounds. — 

Tensiometry studies have shown that mild, eveniy 
applied tension (as opposed to localized excessive 
tension) produces increased strength of repair in the 
skin at an early stage (5). It has been demonstrated that 
the elimination of localized stresses in tape-closed 
wounds probably accounts for the increased tensile 
strength of these wounds. 

Recently a new method of skin closure has been 
developed which consists of a permeable, transparent, 
strong but light, polyurethane membrane coated with a 
strong, non-irritant, adhesive (Op-Site Skin Closure, 
Smith & Nephew Ltd, Welwyn Garden City). 

A controlled trial was therefore undertaken to 
evaluate the use of this material in abdominal surgery 
and to compare the results with those obtained by 
standard methods of skin closure, namely, interrupted 
monofilament nylon sutures and Michel clips. 


Patients and methods 

One hundred and ten patients (41 male and 69 female, age 
range 16-60 yr) were included in the trial. Sixty of the patients 
were undergoing some form of elective abdominal surgery 
(Table I) and 50, emergency appendicectomy. 


Table i: OPERATIONS PERFORMED AND SKIN 
CLOSURE EMPLOYED 





Operation Op-Site Nylon Clips 
Cholecystectomy E 9 i0 
(Kocher's) 
Vagotomy and 3 i Ü 
pyloroplasty 
Inguinal hernia 12 4 $, 
Femoral hernia 2 i i 
Saphenofemoral 2 0) 2 
hgation 
Appendicectomy 25 25 ü 
(Lanz) 


"—————————————— METRE 


Patients undergoing elective surgery were randomized (on 
the basis of a sealed envelope for each patient containing the 
instructions for the method of skin closure) into group A, B or 
C. Group A comprised a total of 30 patients whose wounds 
were closed using Op-Site Skin Closure. Group B comprised 15 
patients in whom skin closure was effected with interrupted 
monofilament nylon sutures. The 15 patients in group C had 
the skin closed with Michel clips. 

Those patients undergoing emergency appendicectomy were 
similarly randomized into two groups, D and E. Group D 
included 25 patients having Op-Site Skin Closure, group E, 25 
patients having the skin closed with interrupted monofilament 
nylon sutures. 
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Fig. 1. Allis forceps clamped at the end of the wound are 
held by an assistant. 


Table Il: TIME OF REMOVAL OF SKIN CLOSURES 
(DAYS POSTOPERATIVELY) 





Incision Op-Site Nylon Clips 
Transverse 7 7 5 
Midline 7 7 7 
Inguinal 7 5 3 
Lanz 7 5 3 





irrespective of the method of skin closure employed. 
Transverse incisions, inguinal and appendicectomy incisions 
were all closed in layers with continuous 1 or 2 chromic catgut 
and vertical midline incisions were closed with a single layer of 
continuous | prolene to the linea alba. 

Where the subcutaneous fat layer was greater than 1 cm in 
depth, interrupted plain catgut sutures were inserted to 
obliterate the dead space. Drainage tubes were used when 
indicated and. were brought out through separate stab inci- 
sions. Meticulous attention was paid to haemostasis in all 
cases. The skin edges were cleaned with alcoholic chlorhexidine 
solution and thoroughly dried before any form of skin closure 
was applied. 

The Op-Site Skin Closures were applied as shown in Figs. 
1—4, the most convenient method being for the assistant to 
elevate the wound margins by the application of Allis forceps at 
each end of the wound. 

Where nylon sutures and clips were employed for skin 
closure the wound was dressed with gauze. In those cases in 
which Op-Site Skin Closure was used, no other dressing was 





_ Fig. 2. With the backing paper half removed, Op-Site Skin 


Closure is applied to one side of the wound. 


Table III: INCIDENCE OF POSTOPERATIVE 
WOUND INFECTIONS 





Elective Emergency 

Operation A B C D E 

Cholecystectomy 0 0 l l 3 
Vagotomy 0 0 0 
Inguinal hernia 0 l 0 
Femoral hernia 0 0 0 
Saphenofemoral 0 0 0 


igation 





employed. Skin closures were removed at standard time 
intervals, as shown in Table II. 

All wounds were inspected daily for evidence of infection. In 
those cases where infection occurred and pus collected, the 
wound was epened to evacuate the pus by removal of a suture 
or clip. The single wound infection encountered among those 
having Op-Site Skin Closures was managed by opening the 
wound at the site of one of the fenestrations in the skin closure 
which straddle the wound when it is applied. 

The appearance of the wound in each case was assessed 
independently by the two ward sisters on each of the male and 
female surgical wards, at the time of removal of whichever form 
of skin closure had been employed. 

All patients were followed up at 1 month after discharge and 
again the wound was independently assessed for appearance by 
the surgical outpatient sister. In addition, at this visit the 
patients were invited to complete a proforma giving their own 
assessment of the cosmetic result. 





Fig. 3. Maintaining slight tension across the wound, the 
second half is applied. 


Table IV: APPEARANCE OF THE WOUND ON 
REMOVAL OF SKIN CLOSURES 





Soundly healed 26 10 10 17 R 

Soundly healed with l 4 2 6 Il 
inflammation 

Soundly healed with 3 l 2 2 l 


skin overlap 


Skin dehiscence 0 0 l 0 l 


Table V: INDEPENDENTLY ASSESSED COSMETIC 
RESULT AT 1 MONTH 


Cosmetic 
result A B C D E 
Excellent 19 0 l 17 6 
Good 9 6 8 7 14 
Fair z 8 6 l 4 
Poor 0 l 0 0 l 
Results 


Op-Site Skin Closures were found to be easy and quick 
to apply. Each closure would comfortably close 6-8 cm 
of wound and take approximately 20 s to apply. Thus a 
wound of 15 cm or so could be closed easily in less than 
| min with the production of consistently good results, 
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Fig. 4. Further closures can be applied as required with 
slight overlap. 


Table VI: SELF-ASSESSMENT OF COSMETIC 
RESULT BY PATIENT 





Cosmetic 
result A B C D E 
Excellent 25 2 4 20 11 
Good à 3 3 6 2 9 
Fair 2 7 5 3 | 
Poor 0 l 0 0 4 


which is a considerably shorter time than it would take 
to suture such a wound. 

The incidence of established wound infection in all 
elective cases (Table III) in the trial was low (3 per cent 
overall) and there was no infection in group A (Op-Site 
Skin Closures). In the emergency appendicectomy 
group, the incidence of infection was not significantly 
different between groups D and E (Table III). 

Table IV shows the appearance of the wounds at 
removal of skin closures. There was considerably less 
inflammation associated with skin closure by Op-Site 
Skin Closure and clips than in those wounds closed with 
nylon sutures. This is to be expected from the work of 
Brunius et al. (6). In 3 cases in this series Op-Site Skin 
Closures were associated with some degree of skin 
overlap. This must be attributable to poor application 
techniques in these cases. 
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The results of the independent assessment of the 
cosmetic results are shown in Table V. Very strict 
criteria were used to rank the assessments on the 
wounds closed with Op-Site Skin Closures, which were 
found to be very significantly superior to wounds closed 
by other means. This is borne out to an even greater 
extent by the patients' own assessment of the cosmetic 
results (Table V1). 

The adhesive on the Op-Site Skin Closure performed 
very well and in no case did the skin closure come off 
before the desired time. After 1 week no difficulty was 
experienced in removal of the Op-Site Skin Closure, and 
no patient in the trial suffered any skin reaction to the 
adhesive employed. 


Discussion 

The criteria to be fulfilled by any method of skin 
closure have been outlined above. In this trial Op-Site 
Skin Closures have been found to be equally as good as 
standard techniques in most respects and superior in 
others, in particular the cosmetic result and the ease and 
speed of application. 

The cosmetic results produced by Op-Site Skin 
Closures were found to be consistently superior to those 
of standard closure techniques, being devoid of the 
puncture marks and cross-hatching which are as- 
sociated with the latter. The infection rate would also 
appear to be lower, although this has not been shown 
statistically. 

Patient acceptability is high, as demonstrated by the 
patients’ own assessments of the cosmetic results. This 
was especially marked in the younger female patients, 
where the cosmetic result in abdominal surgery is of 
considerable importance. Few patients complained of 
discomfort in the wound after the first postoperative 
day, and additionally the patients were allowed to 
shower or bath from 24 h postoperatively without fear 
of the Op-Site Skin Closures becoming dislodged. This 
also greatly increased the patients’ comfort whilst in 
hospital. 

A further advantage of Op-Site Skin Closure is that it 
removes the almost morbid fear experienced by the 
majority of patients awaiting the removal of sutures or 
clips following surgery. 





Nursing staff acceptability was also high as wounds 
closed with Op-Site Skin Closure could be readily 
inspected each day through the transparent membrane 
without the need to remove dressings. Also removal of 
the Op-Site Skin Closure could be effected easily and 
rapidly and thus its use for skin closure on a busy 
surgical ward represented a considerable saving of time 
for the nursing staff. Also, if the patient is discharged 
early the dressing may be easily removed by the district 
nurse or even, in selected cases, by the patients 
themselves. 

In conclusion, this trial has shown that Op-Site Skin 
Closures are superior to conventional sutures and clips 
in terms of the cosmetic result and the ease and speed of 
use in theatre and they were well received by the patients 
and nursing staff. 
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The effect of skin preparation and care on the incidence of 


superficial thrombophlebitis 


LESLEY SMALLMAN, D. W. BURDON AND J. ALEXANDER-WILLIAMS* 


SUMMARY 

Fifty patients having a variety of intra-abdominal oper- 
ations necessitating postoperative infusion were randomly 
allocated to receive antiseptic skin preparation and daily 
care of the cannula site or no skin preparation either 
before or after cannula insertion. The study shows that 
without skin preparation superficial thrombophlebitis is 
inevitable after about 3 days. However, simple skin 
preparation and daily care of peripheral infusion sites 
significantly reduces the incidence of superficial 
thrombophlebitis. | 


SUPERFICIAL thrombophlebitis is a complication of any 
venous cannulation; usually it only causes the patient 
some discomfort, but fatal septic complications have 
occurred (1). Altemeier and his colleagues (2) reported 
‘third day surgical fever’ due to superficial thrombo- 
phlebitis, of which three main explanations have been 
proposed (3, 4): (a) local infection, (b) a chemical 
thrombophlebitis induced by free ions in acid or al- 
kaline infusion fluids (5, 6) and (c) a chemical or 
mechanical thrombophlebitis induced by the cannula 
itself (7, 8). 

It has been shown that meticulous aseptic and 
antiseptic care of central venous infusion sites reduces 
the risk of infection (9), but the evidence for the value of 
this at peripheral infusion sites is not clear. In our 
hospital, in common with the practice in many hospitals 
in Great Britain, intravenous cannulas are introduced in 
the operating theatre or anaesthetic room by the 
anaesthetist. Anaesthetists frequently inject intravenous 
drugs or take blood samples without prior skin anti- 
septic swabbing and, seeing no subsequent compli- 
cations, use a similar no-swab technique to insert 
cannulas. 

The aim of this study was to investigate whether the 
practice of using the same preparation and care at 
peripheral infusion sites as has been advocated for 
central venous lines would result in a lower incidence of 
superficial thrombophlebitis of these sites. 


Patients and methods 

Fifty patients requiring intravenous fluids during and after 
surgical operations were randomly allocated to one of two 
groups depending on whether the last registration number was 
odd or even. In each group there was a similar distribution of 
operations and antibiotics (Table I). In group A (29 patients) a 
technique was used as recommended for the care of central 
venous cannulas (10). The skin was swabbed with chlor- 
hexidine with 70 per cent industrial spirit. A cannula (size 
1-7 mm or 2-0 mm diameter) was inserted by the anaesthetist 
and the site dressed with sterile gauze. The arm was im- 
mobilized with a splint. Each day thedressing was removed and 
the site inspected for superficial thrombophlebitis. The site was 
then swabbed with chlorhexidine 0-05 per cent aqueous 
solution, sprayed with povidone and redressed, In group B (21 
patients) there was no skin preparation before the insertion of 
the cannula by the anaesthetist, who strapped the cannula to 
the skin with elastic zinc oxide strapping. Each day the dressing 


Table I: DISTRIBUTION OF DIFFERENT _ 
OPERATIONS AND ANTIBIOTICS IN THE TWO 
GROUPS 


Group A Group B 
Op. Antibiotic (n = 29) fap 2l) 
Cholecyst. Kefzol 14.3 E 
Upper GI Ampicillin/ 23-8 24] 
gentamicin 
Lower Gl Metronidazole’ 47-6 448 
gentamicin 
Others None 143 


Cholecyst., Cholecystectomy. 
All figures are percentages. 


was removed and the site inspected for superficial thrombo- 
phlebitis, The site was redressed with elastic zinc oxide 
strapping. All patients received norma! saline or 5 per cent 
dextrose solutions with or without potassium additives. Other 
drugs were given through separate cannulas. 


Assessment 

Each day the patient's temperature was recorded and it was 
noted whether the area around the site of insertion of the 
cannula was tender, erythematous, oedematous or warm and 
the area (length x width) of any such change was measured 
with callipers and a rule. In all patients, before the cannula was 
removed, the site was swabbed with chlorhexidine 045 
aqueous solution and allowed to dry. The cannula was then 
removed, the terminal 3 cm cut off with sterile scissors, placed 
into a sterile container and transferred immediately to the 
bacteriology department to be cultured. The pathologica! 
findings in the two groups were compared by the y? test. 


Results 
The results are set out in graphic form in Fig. |. 


Analysis 

In group A the average duration of cannulation was 32 
days, and 34-5 per cent of patients developed superficial 
thrombophlebitis. Half of the cannulas from those 
patients with superficial thrombophlebitis showed no 
growth on culture while from the other cannulas micro- 
organisms were cultured: 13-8 per cent grew 
Staphylococcus albus and 3-5 per cent Staphylococcus 
albus and enterococcus. In group B the average duration 
of cannulation was 3-4 days and 100 per cent developed 
superficial thrombophlebitis. In 14-3 per cent of the 
cannulas there was no growth shown on culture and 
from 86-0 per cent of the cannulas micro-organisms 
were cultured; 61-9 per cent S. albus, 9-5 per cent S. albus 
and S. aureus, 9-5 per cent S. albus and micrococcus and 
4-8 per cent acinetobacter. There was no association 
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Fig. 1. The histograms represent those patients who 
developed superficial thrombophlebitis in the two groups. 
The height of the bar represents the area of inflammation. 
The closed bars are those patients with infected cannulas 
and the open bars those with sterile cannulas. 


between the severity of the superficial thromophlebitis 
as judged by the area of inflammation and whether the 
thrombophlebitis was infected or non-infected. 


Discussion and conclusions 

All the patients in the group having no initial or regular 
skin preparation developed superficial thrombophle- 
bitis, whereas only 34-5 per cent of patients in the group 
having skin preparation developed superficial thrombo- 
phlebitis; the risk of these differences occurring by 
chance is 0-5 per cent. The micro-organism most 
commonly cultured from the cannulas was S. albus. 





Banks and colleagues (11) also found S. albus as the 
organism most commonly associated with cannula 
thrombophlebitis. This micro-organism probably orig- 
inates from the skin, but it is not known whether it is 
introduced at the time of insertion of the cannula or 
whether it tracks alongside the cannula subsequently. 
Superficial thrombophlebitis with sterile cannulas oc- 
curred in 17-3 per cent of patients in A and 14-3 per cent 
of patients in B. This possibly represents the incidence of 
thrombophlebitis induced chemically or mechanically. 
Itis possible that the daily removal and reapplication 
of elastic zinc oxide strapping might increase the risk of 
thrombophlebitis. We have not submitted this question 
to a randomized trial, but a retrospective assessment of 
previous cases treated with strapping left untouched 
for 3 days suggests that the same high rate of thrombo- 
phlebitis occurred as in our group B patients. 
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An evaluation of — — with m 


cholangiography 


B. F. RIBEIRO, J. T. WILLIAMS, W. R. LEES, M. ROBERTS AND L. P. LE QUESNE* 


SUMMARY 

A method of biliary manometry is described which enables 
simultaneous recording of both the pressure changes in the 
common duct during perfusion and the cholangiographic 
appearances. This examination has been performed on 86 
patients undergoing cholecystectomy for gallstone. dis- 
ease, 17 of whom had demonstrable stones in the common 
duct. Ten patients received opiates or similar drugs as 


premedication and are considered separately. The re- . 


maining 76 patients were anaesthetized by a standard 
technique involving no opiates. On the basis of the 
pressure tracings they could be divided into two groups: 
group I (56 patients, 4 with stones in the common bile 
duct) showed a minimal rise in pressure during infusion of 
the common bile duct, with a rapid return to basal level: 
group IT (20 patients, 13 with demonstrable stones in the 
common bile duct) showed a marked rise in pressure, with 
a delayed and often incomplete return to basal level. In 2 
patients in group H a sudden fall in pressure during 
perfusion was associated with the passage of a stone, and 
the evidence suggests that 6 of the 7 patients with no 
demonstrable stones in the duct had in fact small stones in 
the duct, some of which may have passed during the 
examination, Clinical follow-up of the patients showed 
that only 3 of the patients had significant postoperative 
abdominal symptoms, for which there was an apparent 
extra-biliary cause in all 3. 

This study provides no evidence in support of the 
hypothesis that there is a condition of sphincteric spasm 
which can cause symptoms after cholecystectomy, and 
which can be detected by pressure studies at the time of 
cholecystectomy. 


In the great majority of patients with stones in the 
gallbladder cholecystectomy gives an excellent result. In 
the minority who continue to have symptoms after the 
operation, it is claimed by some surgeons that an 
important cause of such symptoms is spasm of the 
sphincteric muscle surrounding the lower end of the bile 
duct (1), in some instances this spasm being associated 
with and possibly caused by inflammation of the 
terminal duct (so-called papillitis). It is further claimed 
by some surgeons that the presence of this conditioti can 
be diagnosed at operation by means of biliary mano- 
metry, and on this basis some (1—4) recommend that 
manometry should be an essential part of the operation 
of cholecystectomy. 

This hypothesis and practice has not met with wide 
acceptance, particularly in this country. In an attempt to 
elucidate this problem, a series of patients has been 
studied using a new method of cholangiomanometry. 


Patients and methods 

Seventy-six patients, 50 females and 26 males with an age range 
of 22-81 years, were studied while undergoing cholecystectomy 
for gallstone disease; a standard anaesthetic protocol using 
diazepam for premedication, thiopentone, nitrous oxide and 
oxygen for induction and D-tubocurarine (0-5 mg/kg) for 
relaxation was used in these 76 patients. Ten further patients 


| Mi ih warmed to 37 "C was col 
chantie 


who recéived opiate-like drugs and atropine are considered 
'separately. 


A double-lumen saline-filled catheter was inserted into the 
cortimon bile duct (CBD) via the cystic duct, care being taken 
to prevent the introduction of bubbles and minimize the escape 
of bile. The pressure within the CBD was transmitted along one 
limb of the catheter to a transducer and recorded in mmHg 
with a gh a pen recorder. | 

sal or testing pressure was first recorded and, when 
E a continuous infusion of 25 per cent sodium diatrizoate 
acéd along the second 
using a syringe pump; at a flow rate of 1, 2 and 
5 ml/min for 3 min at each rate. An X-rày image of the C e 
and duodenum was obtained with an image intensifier (Pig. | 
By using a split-screen mini-mixer, television pictures of dic 








ides recordings were synchronized with the X-ray images. 


oth being displayed simultaneously on to a television moni- 
tor, thus making it possible to relate the pressure changes to 
specific movements of the sphincter and of the duodenum. A 
saline-filled nasogastfic tube, connected to a transducer, was 
passed into the duodenum, enabling the trans-sphincteric 
pressure to be measured and recorded by electrical subtraction 
of the duodenal pressure from that in tlie CBD. A record of 
each study was stored on videotape, it which form it could be 
analysed at norníal ór slow speed. 

In addition to the basal pressure the following pressures were 
recorded (in mmHg): (a) opening pressure, the pressure when 
contrast medium first entered the duodenum: (b) end pressure, 
the pressure at the conclusion of the infusion; (c) residual 
pressure, the pressure ] min after cessation of the infusion. The 
time taken for contrast medium to enter the duodenum, transit 
time, was also récorded, in seconds.  . 

During the course of the study three standard X-ray films 
were exposed. The decision as to whether or not the common 
duct should be explored was not influenced by the manometric 
findings, but was based ofi the cholangiographic appearances, 
interpreted by criteria previously described (5), in association 
with the clinical features. 

The data were analysed. x the Wilcoxon rank test, or 
Spearman’ $ rho test. ` 


Results 


Basal pressure — 


The trace of basal pressure iti the bile düct showed small, 
regular waves, with a mean amplitude of 2-5 mmHg 
(Fig. 4), caused by mechanical ventilation, as shown by 
the fact that they disappeared during periods of apnoea 
and were accentuated by an increase in tidal volume. 


The mean basal pressure, in all 76 patiente, was 


6-9+3-6 mmHg and the mean trans-spnincteric pres- 
sure 4-9 3-5 mmHg. There was a significant corre 
lation between this latter pressure and the diameter of 
the common duct as measured in the X-ray films 
(P «0-01 Spearman's rho test). 


Pressure/flow curves 
On the basis of the pressure response to infusion of the 
common duct the patients could be divided into two 


groups. 


* The Departtients of Surgical Studies and C linical 
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TV 
Monitor 


. Split Screen 
Mixer 















Recorder 
oh 


emen Pur 


Video Tape 
Recorder 


X-Ray Image 


Fig. 1. Diagrammatic representation of the apparatus used for synchronous cholangiography and manometry. 
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Group I. There was a slight rise in pressure, not 
exceeding 2 mmHg, which quickly settled at a new 
plateau for each rate of infusion, and the pressure fell 
rapidly at the conclusion of the infusion, the residual 
pressure not differing significantly from the basal. 

Group II. The essential feature of this group was that 
following the start of the infusion the pressure showed a 
marked, steady rise, at least throughout the first 3 min 
of infusion, though there were variations in the pressure 
pattern in the latter part of the infusion (see below). The 
residual pressure in this group was significantly higher 
than the basal pressure. 

The transit time in group I (65:25+43-78s) was 
significantly shorter than in group II (296-1 +114-66 s) 
(P « 0:001) (Fig. 2), and the opening pressure in group I 
(6:99 -3-73 mmHg) was significantly lower than in 
group II (14:5 4- 5:52 mmHg)* (P « 0-001) (Fig. 3). At all 
times the trans-sphincteric pressure mirrored that in the 
CBD and therefore will not be discussed further. 


Group I (56 patients, 4 with stones in the CBD) 

The mean basal pressure was 5:-8+3-1 mmHg. 
Following the start of the infusion there was a slight rise 
in pressure, settling at a new plateau within 70 s at each 
rate of infusion, reaching a pressure of 8-8 4- 3:4 mmHg 
during infusion at 5 ml/min. At the end of the infusion 
the pressure rapidly fell, the resting pressure being 
7-6+3-1 mmHg (Table I). 

The patients in this group could be further subdivided 
into group IA and IB by the absence or presence of 
short-lived pressure peaks superimposed on the basic 
curves (Fig. 4). Group IA (25 patients, | with a stone in 
the CBD) showed no such peaks, but such were present 
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Fig. 4. Bile duct pressure tracings during infusion at 

5 ml/min, showing (above) a type IA trace and (below) a 
type IB trace. The type IA curve shows a slight rise to à 
plateau followed by a prompt fall on cessation of the 
infusion. In type IB, superimposed on this basic pattern are 
a number of short-lived pressure peaks. In both curves note 
the regular, small waves caused by mechanical ventilation 


Table I: RESULTS OF PRESSURE STUDIES 





Basal End Residual 

pressure pressure pressure 

Group (mmHg) (mmHg) (mmHg) 
Group | 5-8+3:] 8-8 + 3-4 763-1 
Group II 8-15+4-] 19-5+1-9 14-1+5-9 
Significance (P<0-05) (P<0-001) (P<0-001) 








Fig. 5. The pressure tracing from the CBD, with the simultaneous cholangiographic appearances in a patient from group 
IB. a, The sphincter surrounding the terminal portion of the CBD is in contraction, as shown by a gap between the 
contrast material in the CBD and that in the duodenum, and this is accompanied by a sharp rise in CBD pressure. ^, The 
sphincter has relaxed, allowing contrast material to flow into the duodenum, and synchronously the pressure in the CBD 
falls. 


in group IB (31 patients, 3 with stones in the CBD). 
There was no significant difference in the opening 
pressure or transit time between the patients in group IA 
and IB, indicating that the two formed an homogenous 
group. A review of the synchronized recordings showed 
two different causes for the pressure peaks in group IB. 
In 13 patients the peaks were due to isolated sphincteric 
contractions in the presence of a relaxed and inactive 
duodenum. The sequence of contraction and relaxation 
is shown in Fig. 5 with the corresponding rise and fall in 
pressure. A combination of sphincteric and duodenal 





* Details of the various pressures in all the patients ih the study 
can be obtained on request from L. P. Le Quesne. 


contractions was responsible for the pressure peaks in 
the remaining patients (Fig. 6), the rise in pressure 
corresponding with contraction of the middle segment 
of the duodenum and the lower end of the common bile 
duct. It was not possible, even with the use of slow 
motion replay, to determine whether the contractions 
were initially duodenal or sphincteric in origin 


Group II (20 patients, 13 with stones in the CBD) 
The mean basal pressure was 8:15 +4-1 mmHg, the end 
pressure 19-5+1-9 mmHg and the residual pressure 
14-1 +59 mmHg (Table I). 

In 5 patients, 4 with demonstrable stones in the CBD, 
there was a continuous rise of pressure throughout the 
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Fig. 6. The pressure tracing from the CBD, with simultaneous cholangiographic appearances from a patient in group IB. In 
this instance the rise in pressure is accompanied by a contraction of the mid portion of the duodenum, such that it is 
impossible to determine whether the interruption in flow is due solely to sphincteric contraction or to the duodenal 


musculature. 


Fig. 7. CBD pressure tracing from a patient in group Il, 
showing a continuous rise of pressure throughout the 
period of infusion. For clarity, only that portion of the 
tracing obtained during infusion at 5 ml/min is shown. 


period of infusion (Fig. 7). A preoperative intravenous 
cholangiogram on the fifth patient had shown a normal 
CBD with a diameter of 10 mm: the diameter of the duct 
on the operative cholangiogram was 15 mm and the 
transit time was 350 s, but no filling defect was seen. The 
duct was not explored. The patient has remained 
symptom-free since operation (18 months) and an 
intravenous cholangiogram 18 months after operation 
again showed a normal duct 10 mm in diameter. Whilst 
it is possible that the obstruction to flow at the time of 
the pressure study was due to ‘idiopathic’ sphincter 
spasm, it seems more likely that it was due to spasm 
induced by a microcalculus in the terminal portion of 
the duct (see below). 


In 8 patients there was a steady rise in pressure 
reaching a plateau in the last minute of the infusion, 7 of 
these patients having a demonstrable stone in the CBD. 
In the eighth patient the operative cholangiogram 
showed a CBD with a diameter of 11 mm, no filling 
defects and good flow, but the transit time was 240 s; she 
has remained symptom-free since operation (24 
months). 

Seven patients showed an initial steady rise in pres- 
sure throughout at least the first 3 minutes of the 
infusion, followed by a sudden fall to approximately the 
basal pressure, coinciding with flow of contrast medium 
into the duodenum. In 2 patients this fall in pressure was 
seen to coincide with the passage of a stone into the 
duodenum. In the remaining 5 patients in this subgroup 
no stones were seen in the CBD (Fig. 8), which was not 
explored in any, but all had small stones, many less than 
2mm, in the gallbladder. In 2 of these patients the 
stones were so small that they had not been demon- 
strated by repeated cholecystography, the presence of 
stones having been shown in one by endoscopic retro- 
grade cholangiography and in the other only at oper- 
ation. The resting pressure in this subgroup of 7 patients 
was significantly less than that in the remaining 13 
patients in group II (P «0-01), and whereas the resting 
pressure in these 13 patients was significantly higher 
than the basal pressure (P « 0:01), in the subgroup of 7 
patients there was no significant difference between 
these two pressures. 





Fig. 8. The pressure tracing from the CBD and simultaneous cholangiographic appearances from a patient with a type II 
curve. a, Note the steady rise in CBD pressure, associated with an obstruction of flow of contrast material into the 
duodenum, and marked reflux of contrast up the pancreatic duct. 5, There is a free flow into the duodenum with an abrupt 


fall in pressure in the CBD. 


Follow-up 

All 76 patients were reviewed by one of three gastro- 
enterologists, who were unaware of the results of the 
cholangiomanometric findings, between | and 2 years 
after the operation. None of the patients in group I 
complained of recurrent symptoms. Three patients in 
group II complained of recurrent abdominal pain, but 
in none was there any evidence of a residual stone. One 
of these patients, who had had a stone removed from the 
CBD by sphincterotomy, developed pancreatitis after 
operation, the second has diverticular disease of the 
colon and the third had had attacks of pancreatitis prior 
to operation, at which no stone was found in the CBD. 
Anendoscopic retrograde cholangiogram performed on 
this patient 6 months after operation showed no 
abnormality. 


The influence of opiates 

Ten patients received opiate-like drugs (Omnopon, 
pethidine, Fortral and methadone) and atropine for 
premedication, the injection having been given at least 
90 min and usually 2 h before the pressure study. 

Two of these patients had stones in the CBD and their 
pressure/flow curves had the characteristics of group H 
patients. The remaining 8 patients, with no stones in the 
CBD, had curves similar to group I. 

In all respects the findings in these 10 patients were 
similar to those in patients who had received the 
standardized, opiate-free premedication. However, the 
intravenous administration of any of the four drugs 
mentioned above after the standard pressure study had 
been performed caused rhythmic contractions of the 
sphincter, with associated rises in pressure, similar to 
that seen in group IB. 


Discussion 

The concept of spasm of the sphincteric mechanism 
surrounding the lower end of the bile duct (spasm of the 
sphincter of Oddi) is beguilingly simple, but in realistic 
terms the subject is complex and confused. There can be 
no doubt, from the evidence of cholangiograms, that a 
stone in the distal CBD can cause spasm of the 
sphincteric musculature, and it is easy to postulate (and 
believe) that such a stone could give rise to inflam- 
matory changes (papillitis) leading to fibrosis (papillary 
stenosis) which could persist even after passage of the 
stone. It is claimed by some surgeons that similar 
muscular spasm can occur in the absence of a stone in 
the CBD, and that it is an important cause of pain 
following cholecystectomy. Furthermore, it is claimed 
by Mallet-Guy et al. (6) that such idiopathic spasm can, 
if prolonged, lead to inflammation and fibrosis of the 
terminal portion of the CBD. Except for the fact that a 
stone in the CBD can cause spasm of the sphincteric 
musculature, there is no conclusive evidence to support 
any of these other concepts, and all of them are blurred 
by the difficulties of exact definition. 

It is not surprising that in the absence of a clearly 
defined pathological entity the diagnosis of both 
sphincteric spasm and stenosis gives rise to difficulties. 
Although it has recently been claimed that papillary 
stenosis can be diagnosed after cholecystectomy by 
means of retrograde endoscopic manometry (7-9), in 
general the diagnosis of spasm and stenosis has rested 
upon the interpretation of operative cholangiomano- 
metric studies. Three methods of operative cholangio- 
manometry have been used. 

1. Injection technique (1, 4): a raised pressure in the 


Cholangiomanometry 


CBD is produced by the rapid injection of fluid and the 
rate of fallin pressure is measured. This method is open 
to the criticism that it is known that a sudden increase in 
pressure in the CBD induces spasm of the sphincter 
(2, 10), so that the results observed may be artefactual. 

2. Hydrostatic technique (11, 2, 3, 12): a reservoir of 
fluid, attached to a catheter inserted into the CBD, is 
raised until flow occurs. The height at which this occurs 
represents the opening pressure, and the rate of flow can 
be measured. If the reservoir is raised too rapidly, this 
method may also induce spasm. 

3. Constant infusion technique (13): fluid is infused 
into the CBD at a known rate, and the pressure changes 
within the duct measured, these changes being taken to 
represent changes in the resistance to flow imposed by 
the sphincter. 

The method used in this study was similar to that of 
Cuschieri (13), except that in this study a double-lumen 
catheter was used, whereas Cuschieri used a singie- 
lumen tube with a side arm to record pressure, With a 
double-lumen system the pressure records are uninfluen- 
ced by flow, but with a single-lumen system the pressure 
recorded reflects not only the pressure in the CBD, but 
also the resistance to flow along the tube. It is also to be 
noted that Cuschieri (13) used a single flow rate of 
6 ml/min, resulting in a steep rise in pressure which may 
have induced spasm in the sphincter, whereas in this 
study the initial flow rate was only 1 ml/min. 

The extent to which induced spasm may inlluence the 
results is indicated by the fact that whereas in this study 
the basal pressure was similar to that in other studies, 
the mean opening pressure of 6-9 mmHg (group |, 
normal ducts) was nearly half that quoted by most 
authors using the hydrostatic technique. 

On the basis of his observations, Cuschieri (13) 
described three types of pressure curve, which were 
similar to those seen in our groups IA, IB and H. The 
essential features of the pressure curves in type I were (a) 
only a slight rise in pressure at the start of each rate of 
infusion, with (5) the pressure rapidly settling at a new 
plateau and (c) promptly returning to the basal (or 
resting) level when the infusion was stopped. In only 4 of 
the 56 patients in group I was there a stone in the CBD, 
and in each of these the stone was lying free, relatively 
high in the duct and remote from the terminal, narrow, 
sphincteric segment. It would seem reasonable to con- 
clude that this pattern of pressure curve represenis the 
response of a normal, unobstructed duct to infusion. 
Superimposed on this basic pattern there may be 
transient rises in pressure (type IB) due to contraction 
either of the sphincter or of the duodenal wall and 
sphincter, but there was no evidence in this study that 
these waves are indicative of obstruction. 

In contrast, the pressure curve in group H patients, 
with its steady rise in response to the infusion, clearly 
suggests the presence of obstruction, and it is significant 
that 65 per cent (13 out of 20) of these patients had a 
stone in the CBD, compared with 7 per cent (4 out of 56) 
with type I curves. In 7 patients the infusion caused a 
steady rise in pressure for a variable period during the 
infusion, followed by an abrupt fall (Fig. 8), and in 2 
patients this fall could be seen to coincide with the 
passage of a small stone, a phenomenon which has been 
reported previously (14-16). 

In 5 patients no stone was demonstrated in the CBD. 
It is possible that in these patients the abnormal pressure 
curve was caused by idiopathic spasm, an explanation 
offered by Cuschieri (13) to explain similar findings in 
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his patients. However, it is to be noted that in these 
patients the residual pressure returned to normal (i.e. 
not significantly different from the basal pressure) and 
that all had small stones in the gallbladder. It seems to us 
more likely that the abnormal pressure curves were 
caused by the presence in the duct of very small stones 
(microcalculi) which passed during the course of the 
examination. Similar ‘microlithiase biliaire’ have been 
described by Streichenberger and Pelissier (17) in 
patients with acute pancreatitis. 

The follow-up of our patients by physicians who were 
unaware of the findings at cholangiomanometry re- 
vealed 3 patients with abdominal symptoms, all 3 of 
whom had type H curves. However, each of these 
patients had extrabiliary disorders that were thought to 
be responsible for their symptoms. Viewing together the 
results of the pressure and the follow-up studies, we do 
not believe that this study provides any evidence to 
support the concept of idiopathic spasm of the 
sphincteric mechanism surrounding the lower end of the 
CBD as an important cause of symptoms following 
cholecystectomy, nor the view that pressure studies are a 
valuable addition to the operation itself. 
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Exploration of the common bile duct—the relevance of the 








clinical picture and the importance of peroperative 


cholangiography 
BRIAN CRANLEY AND HUME LOGAN* 
SUMMARY 


A series of 500 cholecystectomies performed over a 7-year 
period was reviewed retrospectively. The reliability of 


preoperative clinical features such as jaundice and pan- 


creatitis was assessed in determining the presence of 
choledocholithiasis, and was found to be of limited value. 
Investigations such as intravenous cholangiography and 
liver function tests were found also to be inaccurate in the 
detection of common duct stones as was the appearance of 
the duct at operation. The usefulness of the peroperative 
cholangiogram in the detection of common duct stones 
that would otherwise have been overlooked is emphasized. 
Common duct stones would have remained undetected in 
25 per cent of patients with choledocholithiasis. Despite 
the use of routine peroperative cholangiography common 
duct stones were overlooked in 11-25 per cent of patients 
who underwent exploration. 


Berore the introduction of routine peroperative chol- 
angiography, choledoctomy was performed either 
because of clinical history or the operative findings, 
the main criteria being: 

l. Preoperative radiological evidence of stones in the 
bile ducts. 

2. Recent or recurrent jaundice. 

3. History of acute or chronic pancreatitis. 

4. History of intermittent chills or fever in patients 
with cholelithiasis. 

5. Recurrent symptoms after biliary surgery. 

6. Operative findings of a dilated common bile duct 
or palpable stones within the duct. 

7. The presence of multiple small stones within the 
gallbladder, 

Cholelithiasis occurs at nearly any age and the 
incidence is increasing. Cholecystectomy is the com- 
monest routine operation carried out in Great Britain 
today (1) and many patients require choledochotomy at 
the same time. As the complications from this added 
procedure may be considerable it is important both 
clinically and economically for the surgeon to try to 
reduce these to a minimum. 


Patients and methods 

A series of 500 consecutive cases of cholecystectomy performed 
by one of us (H. L.) has been studied retrospectively. The series 
consisted of 126 men (mean age 53-82 years) and 374 women 
(mean age 50-76 years). The age/sex distribution is shown in 
Table I. Patients under the age of 35 were predominantly 
female. All relevant data were coded and analysed by com- 
puter. The value of various clinical features such as preopera- 
tive history of jaundice or pancreatitis in determining the 
presence of choledocholithiasis has been examined. The im- 
portance of preoperative intravenous cholangiography and 
liver function tests has also been assessed in determining 
common duct stones. The significance of the appearance of the 
common bile duct at operation and the place of peroperative 
cholangiography as a routine procedure in cholecystectomy 





Table l: THE AGE/SEX DISTRIBUTION OF THE 500 
PATIENTS IN THE SERIES - 





Age (yr) Males Females Total 
< 19 l 2 3 
20-24 i 18 i9 
25-29 5 22 27 
30—34 4 25 28 
35-39 B 26 37 
40—44 13 32 as 
45-49 13 37 EE 
50-54 16 áo 6&2 
55-59 12 53 6$ 
60--64 16 36 Sd 
65-69 16 35 8i 
70-74 12 26 38 
75-79 3 i3 E 
80 + 3 3 & 
Total 126 374 SOG 


have been evaluated. The morbidity and mortality assochited 
with cholecystectomy and choledochotomy have been ex 
amined and the incidence of retained stones after exploration 
has been calculated. 


Results 

History of jaundice as a clinical criterion for exploration 
of the common bile durt 

One hundred patients ( «0 per cent) either gave a history 
of or had jaundice on admission to hospital. Only 31 (31 
per cent) of these were found to have stones in the 
common bile duct. Thirty-one patients (55:5 per cent) 
with stones in the common bile duct had preoperative 
jaundice. Eighteen patients (50 per cent) with negative 
duct exploration had preoperative jaundice. These 
patients were explored for the following reasons: the 
peroperative cholangiogram showed some abnormality 
(a filling defect and/or a dilated duct) in 12 patients; 
were explored because the peroperative cholangiogram 
was unsuccessful (extraductal leakage of contrast) — 
medium or poor radiographs); 2 were explored because 















of abnormal preoperative intravenous cholangiograms 
and | patient because a dilated duct system was found at 
operation. | 

In 52 patients a history of jaundice was the only 
clinical criterion which suggested that exploration of the 
common bile duct should be performed. As a result of 
findings at peroperative cholangiography, however, 
exploration was carried out in only 9 patients. Of these 5 
(9-6 per cent) were found to have stones in the duct. 
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History of pancreatitis as a clinical criterion for explor- 
ation of the common bile duct 

Fifteen patients (3 per cent) gave a history of preopera- 
tive pancreatitis. Of these only 3 patients (20 per cent) 
were found to have stones in the common bile duct. 
Eight patients gave a history of pancreatitis as the only 
criterion suggesting that they should have a chole- 
dochotomy. On the results of peroperative cholangio- 
graphy 3 were explored but only 2 (25 per cent) were 
found to have stones in the common bile duct. 


Abnormal intravenous cholangiography as a criterion for 
exploration of the common bile duct 

Forty-five patients (9 per cent) had a preoperative 
intravenous cholangiogram carried out. Twenty-six 
(57-78 per cent) of these were normal and 19 (42-22 per 
cent) showed some abnormality (a filling defect, a 
dilated duct or no function). Of the 26 patients who had 
a normal intravenous cholangiogram, 5 (19-23 per cent) 
had an abnormal peroperative cholangiogram and 3 
(11-5 per cent) of these were found to have stones in the 
common bile duct on exploration. 

Of the 19 patients who had abnormal intravenous 
cholangiograms, 13 (68-42 per cent) had successful 
peroperative cholangiograms carried out. Six (46:15 per 
cent) of these did not show any abnormality but the 
other 7 (53-85 per cent) showed filling defects and/or 
dilatation of the duct system leading to exploration and 
the finding of stones in 3 (23-08 per cent) patients. 

Five patients underwent common bile duct explor- 
ation on the basis of an abnormal intravenous chol- 
angiogram alone and 2 (40 per cent) of these were found 
to have stones. 

In summary, of 19 patients with abnormal intraven- 
ous cholangiograms, only 5 (26:32 per cent) were found 
to have stones in the common bile duct. 


The relationship between preoperative liver function tests 
and operative findings 

Liver function tests were carried out preoperatively in 
462 (92-4 per cent) of these 500 patients. One hundred 
and fifteen (24-9 per cent) patients had abnormal liver 
function tests. Sixty-one of these patients had their 
common bile ducts explored and 39 (34 per cent) 
contained stones. Forty-six explorations were carried 
out on the basis of an abnormal peroperative cholan- 
giogram (29 were positive and 17 negative). In 7 patients 
the peroperative cholangiogram was unsuccessful for 
technical reasons but exploration was carried out 
because of a history of jaundice or the presence of a 
dilated duct system at operation (2 were positive and 5 
negative). Eight patients were explored without per- 
operative cholangiography because of the presence of 
duct dilatation and the detection of stones on palpation. 
All of these were positive. Three hundred and forty- 
seven patients (75:1 per cent) had normal liver function 
tests. Thirty-two of these patients had their common 
bile ducts explored and 19 (5-5 per cent) were found to 
have stones. 

Of the 58 patients in the whole series who had stones 
in the common bile duct, 39 (67.24 per cent) had 
abnormal liver function tests. In only 2 of these cases 
were abnormal liver function tests the sole preoperative 
indication that stones might be present in the duct 
system. 


The appearance of the common bile duct at operation as a 


criterion for exploration 

Normal diameter ducts: Four hundred and fifty patients 
(90 per cent) had the diameter of the common bile duct 
recorded at operation and 384 (85-3 per cent) were 
recorded as normal (1 cm or less). 

Thirty-three of these patients had choledochotomy. 

Twenty-eight were carried out on the basis of an 
abnormal peroperative cholangiogram and the findings 
were: filling defect with normal calibre duct, 21; filling 
defect with dilated duct, 5; dilated duct only, 2. Stones 
were found in the common bile ducts of 15 (53-57 per 
cent) of these patients. In the other 5 patients explor- 
ation was carried out because of an abnormal i.v. 
cholangiogram (3 patients), preoperative jaundice (1 
patient) and preoperative pancreatitis (1 patient). 
Stones were found in the common bile duct in only one 
of these 5 patients. In effect, therefore, 16 patients (4-2 
per cent) with normal calibre ducts had stones on 
exploration. 
Dilated ducts: Sixty-six patients (14-7 per cent) were 
noted to have dilated common bile ducts at operation, 
Of these, 38 (57-6 per cent) had abnormal peroperative 
cholangiograms. The findings were: filling defect with 
normal calibre duct, 7; filling defect with dilated duct, 
23; dilated duct only, 8. Of these 38 patients, 29 (76:31 
per cent) were found to have stones in the common bile 
duct at exploration. Fifty-five patients with common 
bile ducts recorded as being dilated were explored and 
stones were found in 38 of them (57-6 per cent of 
patients with dilated ducts). 


The value of the peroperative cholangiogram in detecting 
stones in the common bile duct 

Of the 500 patients in the series, peroperative cholangio- 
graphy was attempted in 428 (85:6 per cent). Most of the 
remaining 72 patients underwent cholecystectomy 
before peroperative cholangiography became routine in 
this surgical unit. A few of these patients, however, had 
exploration of the common bile duct without peropera- 
tive cholangiography because of the presence of a grossly 
dilated duct at operation or the presence of palpable 
stones in the duct. 

The following technique was employed for perform- 
ing operative cholangiography. A catheter was inserted 
via the cystic duct into the common bile duct after the 
cystic artery had been ligated and divided and the 
gallbladder had been completely mobilized from 
the fundus to the junction of the cystic duct with the 
common hepatic duct. Two radiographs were then 
taken following the slow injection, successively, of 2 ml 
and 4 ml of 25 per cent sodium diatrizoate (Hypaque). 
The results of the attempts at preoperative cholangio- 
graphy were as follows: 311, normal; 69, abnormal (31 
filling defect in a normal calibre duct, 29 filling defect in 
a dilated duct, 9 dilated duct only); 48, unsuccessful. Of 
the 69 patients with abnormal peroperative cholangio- 
grams, 68 (98-55 per cent) were explored (Table II) and 
44 were found to have stones in the common bile duct — 
a diagnostic accuracy rate of 63:8 per cent. In 11 (25 per 
cent) of these patients with choledocholithiasis there 
were no clinical indications such as jaundice, a history of 
pancreatitis, a dilated duct at operation etc., to suggest 
that exploration should be carried out. Thus in 380 
patients who had a successful peroperative cholangio- 
gram, 11 (3 per cent) would have had undiscovered 
stones without this procedure. 








Table H: COMPARISON OF ABNORMAL 
PEROPERATIVE CHOLANGIOGRAM RESULTS 
AND FINDINGS AT CHOLEDOCHOTOMY 


Perop. No. of - No. with stones 
cholangiogram patients in CBD at exp. VA 
Filling defect in a 30 17 56-7 
normal duct 
Filling defect in a 29 23 86:2 
dilated duct _ 
Dilated duct only 9 2 22:2 
Total | 68 44 64-7 





One hundred and thirty-seven patients had pre- 
operative symptoms, signs or investigations which 
suggested that choledochotomy should be performed. 
Fifty-two (38 per cent) of these had normal peroperative 
cholangiograms and were, therefore, saved unnecessary 
choledochotomy. It should be mentioned, however, that 
24 patients without choledocholithiasis had their 
common bile ducts explored on the basis of an abnormal 
peroperative cholangiogram. There were, therefore, 24 
false positives out of 380 successful peroperative 
cholangiograms-—a false positive rate of 6:32 per cent. 

Peroperative cholangiography was attempted in 48 
patients without success. This was usually due to either 
slipping of the catheter out of the cystic duct during the 
injection of contrast medium with extravasation around 
the common bile duct or faulty radiographic technique, 
i.e. inadequate exposure or superimposition of the duct 
system on the vertebral column. 


The morbidity. and mortality associated with cholecyst- 
ectomy and choledochotomy 

Morbidity: Table III shows the incidence of compli- 
cations in the whole series of 500 patients with details of 
those having cholecystectomy alone and cholecystec- 
tomy combined with choledochotomy. The incidence of 
wound infection (defined as the absence of primary 
healing with or without a positive bacterial culture) was 
significantly higher in the cholecystectomy and chole- 
dochotomy group (A? = 4-999, P 0-05). No significant 
differences could be found in the incidence of chest 
infection, urinary tract infection or deep venous throm- 
bosis in the two groups. The incidence of intra- 
abdominal complications was, however, significantly 
higher when choledochotomy was also carried out 
(Fisher's exact probability test, P = 0-0033). 
Mortality: All 406 patients who had cholecystectomy 
alone were discharged from hospital. Three (3-5 per 
cent) of the 94 patients who had cholecystectomy plus 


Exploration of the CBD 


choledochotomy died. Two of these (aged 82 and 74) 
were jaundiced and died as a result of haematemesis. 
The third death was due to chest and wound infections. 


Duration of hospitalization after surgery 

Of the 406 patients who underwent cholecystectomy 
alone, 282 (69-5 per cent) were discharged by the tenth 
postoperative day and 389 (95-8 per cent) patients were 
discharged by the twentieth postoperative day. Of the 94 
patients who underwent cholecystectomy and explor- 
ation of the common bile duct 26 (27-7 per cent) patients 
were discharged by the tenth postoperative day and 78 
(83 per cent) patients were discharged by the twentieth 
postoperative day. For cholecystectomy alone the mean 
duration of postoperative hospitalization was 11:32 
days (s.d. 10-82), whereas, for cholecystectomy pius 
choledochotomy the mean was 15-34 days (s.d. 8:02). 
The difference was highly significant (Student's 7 test, 
t = 4-08, P « 0-001) and wasaccounted for by the higher 
incidence of wound and intra-abdominal complications 
in the explored group. 


The incidence of retained stones in the bile ducts after 
exploration l 

Of the 80 patients who underwent supraduodenal 
exploration of the common bile duct, 48 (60 per cent) 
were found to have choledocholithiasis. After explor- 
ation a T tube was inserted routinely into the duct and a 
post-exploratory peroperative T tube cholangiogram 
was carried out. The duct was re-explored if residual 
stones were suspected. It was found, however, that 
interpretation of this investigation could be very dif- 
ficult at times because of post-exploratory oedema and 
spasm at the lower end of the duct and the presence of 
air bubbles within the duct system. 

Postoperative T tube cholangiography was carried 
out routinely on the tenth postoperative day. Seven 
patients (14-6 per cent) who had choledocholithiasis 
were found to have retained stones, and 2 patients who 
had negative duct explorations were also found to have 
retained stones. Despite the use of post-exploratory, 
peroperative T tube cholangiography stones were left 
behind in a total of 9 patients out of 80 who hac 
supraduodenal exploration. This gives an overall stone 
retention rate of 11-25 per cent. 


Discussion 

Relying on clinical criteria alone can lead to a negative 
duct exploration rate of up to 50 per cent and an 
incidence of retained stones after exploration of up to 20 


Table IIl: COMPLICATIONS WITH CHOLECYSTECTOMY ALONE COMPARED WITH 


CHOLECYSTECTOMY AND CHOLEDOCHOTOMY 


Total Cholecyst. Cholecyst. and 
Total incidence alone choledoch. 

Complication patients (9) No. % No. % 

Wound infection 51 10-2 32 8-6 16 17 
Chest infection 47 9-4 38 9-4 9 9-6 
UTI 20 4 13 3-2 7 7.4 

DVT 2 0-4 2- 0-5 0 Q 
Intra-abdominal 7 1-4 2 0-5 5 5.3 

complications 


Cholecyst., cholecystectomy; choledoch., choledochotomy. 
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per cent (2). Jaundice is a common clinical feature in 
patients presenting with gallbladder disease. We have 
found, however, that only about half of our patients 
with common bile duct stones had peroperative jaun- 
dice and half of those who had negative duct explor- 
ation had jaundice. Indeed only 9-6 per cent of patients 
presenting with jaundice as the sole clinical criterion for 
exploration were found to have stones in the common 
bile duct. This was much lower than the figure of 35 per 
cent quoted by Bartlett (3). Le Quesne (4) found that a 
patient who gives a history of jaundice is as likely to 
have stones in the gallbladder only as he is to have stones 
in the common bile duct. 

Preoperative intravenous cholangiography is only 
carried out when there is a suspicion of common bile 
duct obstruction, i.e. when there is a history of jaundice 
or pancreatitis. We assessed the value of this procedure 
and found that there was a false negative rate of 11:5 per 
cent. Three cases of choledocholithiasis would have 
been missed if this investigation had been relied on 
alone. Stones were found in the common bile ducts of 5 
out of 19 patients who had abnormal intravenous 
cholangiograms. This indicates that relying on intraven- 
ous cholangiography alone would lead to an excessive 
number of unnecessary choledochotomies, and 
common bile duct stones would be missed in a small but 
significant number of patients. 

We found that while 67 per cent of patients with 
stones in the common bile duct had abnormal liver 
function tests, only 34 per cent of patients whose liver 
function tests were abnormal preoperatively had stones 
in the common bile duct. Abnormal liver function tests 
were the only indication that stones might be present in 
2 of the cases with choledocholithiasis. We feel, there- 
fore, that liver function tests by themselves have very 
limited value in the detection of common bile duct 
stones but may be a useful adjunct to other diagnostic 
investigations. Seif (5), however, holds the view that 
abnormal liver function tests are important criteria for 
exploration and believes that the rate of unexpected 
common bile duct stone findings (as detected on per- 
operative cholangiography) would be almost eliminated 
if abnormal liver function tests were added to the usual 
clinical criteria for exploration and if the criteria were 
strictly adhered to. 

In 57-6 per cent of cases where the common bile duct 
appeared dilated stones were present. This is similar to 
the figure given by Bartlett (3) of 53 percent, but Mullen 
et al. (6) found that a dilated common duct harboured a 
stone in only 33 per cent of cases. We found also that 4-2 
per cent of patients with normal calibre ducts did, in 
fact, have choledocholithiasis. These results would 
suggest that exploration of the common bile duct should 
not be undertaken on the basis of finding a dilated duct 
at operation without first performing peroperative 
cholangiography, otherwise many unnecessary explor- 
ations will be carried out. 

The technique of peroperative cholangiography em- 
ployed in this series is simple and may be performed 
quickly especially if it is routine practice. We found that 
in 25 per cent of patients with stones in the common bile 
duct diagnosed on peroperative cholangiography, there 
were no other indications for choledochotomy. Devlin 
(7) reported in a series of 442 patients undergoing 
cholecystectomy that a much higher percentage (38-7 
per cent) of patients with stones in the duct system found 
on peroperative cholangiography had no preoperative 
reasons to suspect that these were present. 


In our series we found that 38 per cent of patients who 
had positive clinical indications for choledochotomy 
had normal peroperative cholangiograms. Devlin’s 
figure was lower, at 28-6 per cent. Our findings and those 
of Devlin would indicate that the use of routine 
peroperative cholangiography at cholecystectomy is 
essential in reducing both the incidence of retained 
stones and the number of unnecessary choledocho- 
tomies with their inherent complications. 

Analysis of the morbidity associated with both chole- 
cystectomy alone and cholecystectomy plus chole- 
dochotomy showed that there was a significantly higher 
incidence of wound infections and intra-abdominal 
complications where choledochotomy was carried out. 
This led to a considerable increase in the duration of 
hospitalization in this group. The mortality associated 
with cholecystectomy alone was zero. Three patents 
undergoing choledochotomy, however, died from 
postoperative complications. The value of peroperative 
cholangiography is considerable in reducing post- 
operative morbidity and mortality. 

Despite the use of pre-exploratory cholangiography, 
careful duct exploration by the supraduodenal ap- 
proach and post-exploratory T tube cholangiography, 
the incidence of retained stones found on tenth day T 
tube cholangiography was 11:25 per cent. This finding 
emphasizes that meticulous attentions must be paid to 
exploration of the common bile duct in order to mini- 
mize the incidence of stone retention and that great care 
should be taken in carrying out and interpreting post- 
exploratory peroperative T tube cholangiograms. 
Corlette et al. (8) are of the opinion that there should be 
appropriate communication between the surgeon and 
the radiologist concerning the interpretation of per- 
operative cholangiography especially where some dif- 
ficulty exists. Perhaps the problem of stone retention 
after exploration makes a case for exploring the 
common bile duct through the sphincter of Oddi. 
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A mechanism for prostaglandin cytoprotection 
JAMES M. MCGREEVY AND FRANK G. MOODY* 


SUMMARY 

Topical 16,16-dimethyl (dm) prostaglandin E, produces 
an alkaline secretion from the canine stomach. This study 
attempts to assess whether this prostaglandin-induced 
secretion might have a cytoprotective role. Chambered ex 
vivo perfused wedges of canine stomach were divided into 
equal halves: a control and test side. The mucosa of each 
half was sequentially exposed to isosmotic hydrochloric 
acid, 20 ug of 16,16 dm PGE, in acid, 20 mmol aspirin 
20 ug of dm PGE, in acid then isosmotic acid. The test 
side received 40 mmHg pneumatic counterpressure to 
reduce the prostaglandin-induced fluid movement before, 
during and after the aspirin exposure. The mucosal lesions 
produced on each side were graded 0 to 4. If prostaglandin 
exerts its cytoprotective effect by stimulating an alkaline 
secretion, elimination of that secretion with counter- 
pressure should prevent a cytoprotective action. Nine dogs 
were studied. 

Topical prostaglandin increased transmucosal fluid 
movement from 10 pl/min to 65 ulimin. Counterpressure 
decreased this volume flow by 50 per cent (P «0-01); it 
also decreased mucosal blood flow on the test side by 20 
per cent (P «0-05). The lesions on the counterpressure 
side were worse 2-0 0-6 v. 0-8 0-3 (P « 0-01). Thus the 
greater damage in the counterpressure group could have 
been caused by diminished fluid movement or by reduced 
blood flow or a combination of both factors. Although this 
study cannot distinguish between these possibilities, it 
seems likely that the prostaglandin-induced alkaline 
secretion has a cytoprotective role. 


PROSTAGLANDINS protect the gastric mucosa from injury 
by a mechanism that is distinct from their ability to 
inhibit acid secretion (1). Cytoprotection is obtained by 
analogues without antisecretory properties and by 
antisecretory prostaglandins at doses which are less 
than | per cent of their inhibitory dose. An explanation 
for cytoprotection by prostaglandins must therefore go 
beyond their ability to render the stomach achlorhydric 
(2). 

Accounting for how prostaglandins protect the gas- 
tric mucosa is complicated by their multiplicity of 
biological actions in the stomach. All prostaglandins 
share the following effects to some degree: stimulation 
of smooth muscle contraction (3), vasodilatation (3), 
stimulation of sodium (4) and bicarbonate (5) transport, 
enhancement of transmucosal water flux (6) and mucus 
release (7). | 

We have been interested in the sodium-rich, non-acid 
secretion stimulated by 16,16-dimethyl prostaglandin 
E; in the canine stomach. An earlier study (8) suggested 
an association between this transmucosal volume flux 
produced by 16,16 dm PGE, and the cytoprotection it 
afforded against aspirin injury. The present study 
attempts to establish the prostaglandin-induced 
sodium-rich fluid movement as cytoprotective. 
Intraluminal counterpressure, applied during aspirin 
injury, reduced transmucosal volume flow and en- 
hanced the severity of the mucosal lesion. 


Materials and methods 

Nine dogs (20 kg) of either sex were fasted for 24 h. Sodium 
pentobarbital (25 mg/kg) was employed to induce general 
anaesthesia prior to laparotomy. Ventilation was maintained 
on room air through an endotracheal tube and a volume 
respirator. Blood pressure was continuously monitored from a 
catheter (internal diameter 0-067 in} in the central aorta 
(Statham Transducer P23AA, Hewlett Packard Direct Writing 
Recorder). Balanced saline solutions were administered by vein 
to maintain a normotensive state. 


Experimental model 

The spleen and majority of the stomach were removed through 
an upper midline incision. A wedge of gastric corpus was 
preserved on an intact gastrosplenic blood supply. This 
stomach wedge was clamped as a flat sheet between a lucite ring 
and chamber. The chamber on the lumen side of the mucosa 
was partitioned in half. This provided two mucosal surfaces 
(17 cm? each); one side served as a control in each experiment. 
Each hemi-chamber had separate inflow and outflow ports 
through which bathing solutions (150 mmol HCD were in- 
stilled and collected by gravity. 


Counterpressure technique 

Water flow across the gastric mucosa into the chamber was 
controlled by pneumatic counterpressure. A modified sphiyg- 
momanometer was used to raise the intra-chamber pressure to 
40 mmHg. Air was delivered through polyvinyl tubing Gmer 
nal diameter 0.56in) with a 7-connector which allowed 
continuous strip-chart recording of the intra-chamber pressure 
(Statham Transducer P23 BB). Eight 18-gauge spinal needies 
were inserted through the serosal ring of the chamber to 
prevent gastric distension during counterpressure application. 
This has been shown to be an effective way of restricting 
transmucosal water movement in response to hydrostatic and 
osmotic pressure, and acid secretion (9, 10). The effects of 
counterpressure on gastric blood flow have not been previously 
measured. The 40 mmHg pressure used in this study is less than 
that which totally restricts water movement into the gastric 
lumen (10). This lower pressure was chosen to minimize the 
effects on blood flow. Counterpressure was applied to alternate 
sides of the chamber on a non-random basis from dog to dog. 


Blood flow measurements 
Blood flow to the gastric wedge was measured with two 
techniques: radio-labelled microspheres and total venous out- 
flow collection. The venous drainage of the entire Bap (both 
control and test chambers) was served by a single gastrasplenic 
vein. Total gastric blood flow was measured by occlusion of 
this vein with a Rumel tourniquet. This would divert the entire 
venous outflow through a large catheter (internal diameter 
0-56 in) in a side branch of the vein. Timed collection of the. 
total venous outflow in a pre-weighed vial gave the total gastric 
blood flow in ml/min. À second catheter in the venous svstem 
(internal diameter 0-058 in) monitored venous pressure 
(Statham Transducer P23BB) during collections to prevent 
erroneous blood flow measurements. 

The microsphere technique is well detailed elsewhere (11). In 
brief, 500 000 to 1 000 000 carbonized microspheres (15 um 
diameter, 3M Co.) labelled with either ^ Cr (30 mCi/g), "^Sr 
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(10 mCi/g), °°Nb (10 mCi/g), or '*'Ce (10 mCi/g) were rapidly 
injected into the left ventricle. This was accomplished through 
a catheter (internal diameter 0-067 in) placed in the heart by 
way of the right common carotid artery. Prior to each injection, 
tip placement in the left ventricle was confirmed by obtaining a 
typical left ventricular pressure tracing (140/0 mmHg). The 
microsphere bolus would mix in the heart and distribute 
throughout the body in proportion to the regional distribution 
of the cardiac output. The number of microspheres that would 
lodge in a particular microcirculation depended upon the 
blood flow to that organ. The four isotopic labels allowed four 
blood flow determinations. At the end of each experiment the 
gastric wedge was divided into control and test sides. Each 
segment was subsequently dissected into mucosa, submucosa 
and muscle. The tissues were digested by 15 per cent potassium 
hydroxide in 95 per cent ethanol. The procedure released the 
microspheres which were then centrifuged to the bottom of a 
gamma-counting vial. The amount of radioactivity in each 
tissue (CPM) was determined in a Beckman Biogamma System 
simultaneously for all four isotopes. The following window 
settings were used (KeV): ! *Ce 114-166, *?^Sr 440—550, ?' Cr 
280—340 and "*Nb 725-850. The tissue activity of each isotope 
was calculated in the manner described by Rudolph and 
Heyman (12). The radioactive count was converted to a blood 
flow value by comparison to a standard reference sample. The 
reference sample was obtained by withdrawing blood from the 
central aorta during a microsphere injection into a 50-ml glass 
syringe. The blood flow rate into this 50-ml syringe was 
controlled on a Harvard infusion pump. The reference blood 
sample was centrifuged and counted. The activity of the 
microspheres in each reference sample (CPM /ml of blood) was 
used to convert tissue radioactivity to tissue blood flow: [CPM 
(tissue) [CPM (blood)/ml] x min`! = ml/min. 


Fluid and ion flux measurement 

Bathing solutions in the chambers were changed every 15 min. 
The collected solutions were analysed for change in volume by 
a gravimetric technique, change in hydrogen ion concentration 
by titration with 0-1 N NaOH (Radiometer Copenhagen) and 
change in sodium concentration. by flame photometry 
(Radiometer Copenhagen). 


Experimental design 

The experimental sequence consisted of ten consecutive 1 5-min 
periods. The control (C) and test (T) sides were bathed with 
identical solutions. The T side differed in that counterpressure 
(CP) was applied to it before, during and after aspirin exposure. 
The bathing solutions were: periods ! and 2, 150 mmol/l HCl; 
periods 3 and 4-150 mmol/l HCl + 20ug 16,16 dm PGE,; 
periods 5 and 6, 150 mol/l HCl + 20ug 16,16 dm PGE, (CP on 
T); periods 7 and 8, 20 mmol aspirin in 140 mol/l HCL (CP on 
T); periods 9 and 10, 150 mmol/l HCI (CP on T). 

At the end of each study, prior to sacrifice, the stomachs were 
photographed. An injury grade was then given to each side 
ranging from 0 to 4, 0 being normal. Increasing grades were 
assigned according to greater amounts of surface area dis- 
coloration resulting from intramucosal haemorrhage. 

Student's ¢ test for paired and unpaired data was used to 
compare results as indicated in the text. The method of least 
squares was used to derive the linear regression in Fig. 3. 


Table I: EFFECTS OF TOPICAL 16, 16 DM PGE, 
Control chamber 








Before After Before 
Volume (l/min) 14-2 70-0 73 
+54 +154 +16 
Na* flux (umol/min) 27 15-9 2.4 
(serosa mucosa) td + 3-3 +07 
H* loss (mmol/min) 0-6 3] i+] 
+ 0-5 +07 +09 


Values are mean +s.e.mean. 
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Fig. 1. Summary of the transmucosal fluxes of water, 
sodium and hydrogen for all nine experiments (mean +s.e. 
mean, n = I8 for each value). 


Results 
Fig. | summarizes the sodium, hydrogen and water 
fluxes during each experimental period. 

Topical 16,16 dm PGE, (concentration | ug/ml, total 
dose 20 ug/l5-min period) produced a sodium-rich 
transmucosal volume flux: volume flow increased five- 
fold, sodium flux increased sixfold. Hydrogen ion loss 
from the chamber was enhanced fivefold as well (Table 
I). The experimental method does not distinguish, 
however, between hydrogen ion loss by intraluminal 
neutralization and hydrogen ion loss by back-diffusion 
into the mucosa. 

Pneumatic counterpressure (40 mmHg) applied to 
the test chamber reduced the volume and sodium flux by 
50 per cent. Counterpressure did not affect the rate of 
hydrogen ion loss. This adverse effect of counterpressure 


Test chamber 


After P 
62.8 P «008 
+ 14-3 





TOTAL BLOOD FLOW 





MUCOSAL BLOOD FLOW 
(ml/min) 


| 150 mM HCI | 


16, 16, dm PGE, ASA 
40 mm Hg COUNTER-PRESSURE 


Fig. 2. Summary of the total and mucosal blood flows for 
all nine experiments (mean + s.e. mean, n = 9 for all 
values). 


on water and sodium flux persisted for the duration of 
each experiment. Volume flux into the test chamber 
(with CP) was significantly reduced both during and 
after exposure to the injury solution (aspirin). 
Counterpressure did not affect the H+ back-diffusion 
at any time, most importantly, during injury with 
aspirin. The measured hydrogen ion loss was identical in 
both control and test chambers during lesion formation. 
The severity of the lesion incurred did differ, however. 
The average lesion grade on the test side (with CP) was 
2-0 + 0.6; that on the control side was 0:8 +03 
(P «0-01, paired z test). 

Counterpressure influenced the total as well as the 
mucosal blood flow. Fig. 2 gives the measured changes 
in perfusion. Total blood flow (T + C as determined by 
venous outflow occlusion) decreased with application of 
counterpressure to the T side from 7-8 to 6-1 ml/min 
(not significant by unpaired ¢ test). The mucosal blood 
flow in the T chamber was significantly less than that in 
the C chamber before, during and after aspirin exposure 
(all have P «0-01 by paired z test). 

Fig. 3 is a regression analysis of volume and sodium 
flux for each period of topical prostaglandin treatment. 
The slope of the regression line yields a sodium concen- 
tration of 235 mmol/l. This suggests that the secretion in 
response to prostaglandin was hyperosmolar. 

Total gastric blood flow was not influenced by topical 
prostaglandin treatment (7:8 ml/min before and 
7:8 ml/min after 16,16 dm PGE,). 


Discussion 

Prostaglandins stimulate a unique secretion from the 
parietal portion of the stomach that is rich in sodium, 
chloride and bicarbonate (6). A similar effect is pro- 
duced in the small intestine (3). In the small bowel, this 
intraluminal fluid accumulation results from active 
secretion and inhibition of absorption of sodium; the 
origin of the sodium-rich alkaline secretion in the 
stomach is unknown. Prostaglandins do not alter 
premeability of the gastric mucosa to cations thereby 
making passive diffusion unlikely (4—6). Ultrafiltration 
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Fig. 3. Linear regression of each period's sodium Bux on the 
same period's volume flux during exposure to topical 16,16 
dm PGE, before and during counterpressure application. 


due to increases in hydrostatic pressure could provide 
an alkaline secretion, but in these experiments would 
have to do so without increasing gastric blood flow. 
Active ion transport in the surface epithelial cells may be 
the origin of this unique fluid. Prostaglandins are known 
to stimulate transport systems in a variety of epithelial 
tissues including skin, urinary bladder and small in- 
testine (13-15). Water flow in these tissues follows the 
osmotic gradient produced by the prostaglandin- 
induced ion flux. Ultrastructural changes found in 
prostaglandin-treated dog stomach are consistent with 
this concept (8). 

The data in this study support the postulate thai 
topical 16,16 dm PGE, induces transmucosal water fux 
by the secretion of an osmotically active i0n. The high 
sodium concentration of the transported fluid. during 
mucosal exposure to prostaglandin should provide a 
sufficient osmotic driving force for water movement. In 
addition, the hydraulic conductivity of canine gastric 
mucosa is sufficiently low so that water flow across the 
membrane would be restricted, thereby maintaining the 
hyperosmolality of the translocated fluid over the short 
term of the bathing period (15 min). 

Prostaglandin E, and its 16,16 dm analogue have 
known effects on gastric membrane transport systems. 
Bowen (4) and Chaudhury (16) observed increases in 
active sodium transport (mucosa to serosa) when pros- 
taglandin was placed on the nutrient side of canine 
mucosal segments. Garner (5) found active secretion of 
bicarbonate (serosa to mucosa) in response to 16,16 dm 
PGE, applied serosally to similar segments of am- 
phibian mucosa. Our in vivo preparation consistently 
produces a large sodium flux (serosa to mucosa) in 
response to mucosally applied prostagiandin. Sodium 
movement in this direction is down its electrochemical 
gradient and therefore not likely to be active transport. 
The anion that accompanies this large sodium efilux has 
not been identified. The principal candidates are bicar- 
bonate and chloride. Prostaglandin treatment had only 
a modest effect on hydrogen ion back-diffusion. This 
suggests that bicarbonate is not the anion preserving 
electroneutrality. The effect of prostaglandin on 
chloride in the stomach deserves careful examination. 

Previous studies of water and electrolyte movement in 
the stomach under the influence of prostaglandin have 
been attempts to explain the remarkable cytoprotective 
properties of the drug. Even though sodium and 
bicarbonate flux changes have been demonstrated, their 
link with cytoprotection is speculative. None of these 
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membrane effects has been demonstrated during pros- 
taglandin protection from mucosal injury. Recently we 
measured a large transmucosal water and sodium flux in 
canine stomachs exhibiting prostaglandin cytoprotec- 
tion (8). This circumstantial relationship suggested an 
association between the volume flux induced by the 
prostaglandin and the protection it afforded. The 
present study attempts to evaluate this speculation. If 
cytoprotection is truly a consequence of prostaglandin- 
induced transmucosal water flux, then elimination of 
that water flux with counterpressure should cancel the 
cytoprotection. 

Counterpressure clearly reduced the water and 
sodium flux proportionately. The significantly dimini- 
shed volume flux into the counterpressure chamber 
persisted during and after aspirin exposure; and the 
mucosa in the counterpressure side developed the more 
severe injury. The lowered volume flux cannot exclus- 
ively be related to mucosal injury because counter- 
pressure also exerted an adverse effect on the blood flow, 
and mucosal ischaemia in itself is an established ulcero- 
genic factor (17). Therefore, the uncoritrolled variable, 
blood flow, precludes the conclusion that 
prostaglandin-induced transmucosal water flux is the 
sole or critical factor in prostaglandin cytoprotection. 
The data from these experiments provide evidence that 
such could be the case. 
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Veno-venous internal saphenous crossover graft for 


phlegmasia caerulea dolens 
A. D. MCNEILL AND N. N. SOROUR* 


SUMMARY 
Two cases of phlegmasia caerulea dolens treated by early 


saphenous vein crossover graft are reported. The value of 


this procedure is discussed. 


Tur availability of thrombolytic therapy (1) and direct 
vascular surgical techniques (2) permit an active 
approach to phlegmasia caerulea dolens which should 
be adopted to obviate or minimize the long term 
problem of deep vein insufficiency. Thrombolytic 
therapy and surgery tend.to be mutually exclusive in the 
acute phase. Surgical clearance of the blocked iliac vein 
may not be possible. Two patients suffering from left- 
sided phlegmasia caerulea dolens were treated by using 
the internal saphenous vein of the right leg to bypass the 
obstructed iliofemoral segment with excellent results. 


Case reports 
Case 1: A 51-year-old woman was admitted on 31 July 1972 
with sudden onset of severe pain and swelling of the left leg 9 h 
previously. On examination she was in considerable pain and 
her left leg was extremely swollen and intensely blue from toes 
to groin. There was no palpable arterial pulse below the 
femoral. A diagnosis of phlegmasia caerulea dolens was made: 
10 mg morphine and 10000 units of heparin were given 
intravenously. 

At operation 14 h after the onset of pain the left femoral vein 
was exposed through a longitudinal incision in the groin. It and 
its tributaries were found to be extremely engorged, obviously 





Fig. 1. Operative venogram in Case | showing complete 
block of the left common iliac vein with marked distal 
distension. 


due to higher obstruction. A Fogarty thrombectomy catheter 
introduced proximally through a venotomy could not be 
passed beyond 12 cm. A catheter passed distally confirmed the 
leg veins to be patent and no thrombus was extracted 
Operative venography demonstrated à complete block of the 
left common iliac vein (Fig. 1). The decision was made not to 
explore the pelvis. Instead, the internal saphenous vein of the 
sound right leg was exposed, its tributaries were ligated and it 
was divided just above the femoral condyle. Leaving the 
saphenofemoral junction intact, the vein was tunnelled subcu- 
taneously across the suprapubic region to the left side where its 
obliquely cut end was anastomosed to the femoral vein. This 
resulted in an immediate improvement in the colour of the leg. 
The venous system of the left leg could be seen to be 
decompressing through the saphenous graft to the right 
femoral vein. On recovering from the anaesthetic the patient 
immediately commented on relief from pain. Within 48 h the 
colour and circumference of the left leg were normal and equal 
to the right. 

The patient's progress continued to be uneventful. Anti- 
coagulation was maintained with warfarin for a total of 6 
months. 

During the sixth postoperative week venography obtained 
by injecting contrast medium into the left internal saphenous 
vein at knee level showed that the main venous drainage of the 
leg was through the saphenous graft (Fig. 2). 

The patient returned to her job as a bus conductress and the 
leg has remained normal for 4 years. 

Case 2: A 37-year-old woman in week 28 of her fourth 
pregnancy was admitted to the Maternity Department as an 





Fig. 2. Venogram in Case | 6 weeks after operation Venous 
drainage from the left leg is achieved largely by means « 
the graft and the right iliofemoral segment. 
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Fig. 3. Operative venogram in Case 2 showing left common 
and external iliac veins blocked by thrombus. The patency 
of the right side is confirmed. 


emergency on 6 March 1974 with a 4-h history of sudden onset 
of pain, swellingand blue discoloration of the left leg. The leg was 
oedematous and violacious in colour from toes to groin. She 
was treated initially with analgesics and intravenous infusion of 
low molecular weight dextran and frusemide, without signific- 
ant benefit, and 24 h after admission was submitted to surgery. 
The femoral vein was exposed through a longitudinal incision 
in the groin on each side. Bilateral iliofemoral venography was 
carried out (Fig. 3). Occlusion of the left common iliac vein was 
demonstrated. Attempts to clear this using a Fogarty thromb- 
ectomy catheter yielded a moderate quantity of thrombus but 
were unsuccessful. Accordingly the right saphenous vein was 
brought over subcutaneously to the left groin where it was 
anastomosed to the exposed, distended common femoral vein. 
Dramatic left to right flow through the graft on release of 
clamps was noted. There was an immediate improvement in the 
colour of the left leg which was restored to a normal diameter 
equal to the right within 48 h. The patient was heparinized and 
taught to inject herself with 5000 units of heparin subcu- 
taneously every 12 h. She maintained herself on this regimen as 
an outpatient for the rest of her pregnancy and was induced at 
term when the heparin was discontinued. Immediately follow- 
ing a normal confinement she was given 500 ml of low 
molecular weight dextran by intravenous infusion and this was 
repeated daily for the first 3 days of the puerperium. She had no 
leg problems from the immediate postoperative period through 
to her last review 30 months later. 


Discussion 

In 1938 Gregoire (3) emphasized the abrupt onset and 
extremely rapid development of pain, swelling and 
cyanosis in the affected limb. While phlegmasia alba 
dolens may occasionally precede phlegmasia caerulea 
dolens, Mavor and Galloway (2) stated that ‘throm- 
bosis involving the whole length of the ilio-femoral 
segment commences in the iliac segment. The common 
iliac vein is usually initially involved, the left more so 


than the right in a ratio of 3:1. In their view the 
collateral arrangements in iliofemoral venous occlusion 
are generallv inadequate. 

Haimovici (4) stresses the high risk from circulatory 
collapse and pulmonary embolism in the condition, 
quoting a 17 per cent mortality in the immediate acute 
phase from a total number of 179 patients. 

Limb elevation, vasodilator drugs, sympathetic 
blocks and fasciotomy have been used in management. 
Thrombectomy, first reported by  Leriche and 
Geisendorf (5), was rarely resorted to before 1963 when 
Fogarty et al. (6) introduced the thrombectomy balloon 
catheter. This made the procedure simpler and more 
successful, and is still accepted as the treatment of 
choice for phlegmasia caerulea dolens although it has 
been abandoned in favour of vigorous anticoagulant (7) 
or thrombolytic therapy (8) in the common, less severe, 
non-caerulea form. 

Internal saphenous veno-venous crossover graft has 
been described for chronic iliofemoral venous obstruc- 
tion (9-11). We have been unable to trace any reports of 
its use in the acute phase. The two cases described 
suggest that this approach should be considered when 
catheter thrombectomy fails. 
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Radiological appearances of parotid duct calculi 
SULEIMAN I. SULEIMAN AND MICHAEL HOBSLEY* 


SUMMARY 

A total of 42 patients presenting with recurrent unilateral 
parotid gland swelling was studied. Plain radiology of 38 
patients with proved calculi showed that the lateral view is 
valueless. The anteroposterior view was positive in 58 per 
cent, and when coupled with an intrabuccal view 71 per 
cent of the calculi were radio-opaque. The overwhelming 
majority of calculi were visible as filling defects on 
sialography, while in 4 patients an area of narrowing with 
dilatation of the parotid duct proximal to it represented 
the site of the calculus. In the remaining 4 patients with the 
latter sign, repeat sialography showed normal appear- 
ances in 2, suggesting that the calculi had passed. 


PAROTID duct calculi are not uncommon (1). They are 
generally thought of as a minor condition, but are 
nevertheless a considerable inconvenience to patients. 
The diagnosis rests on: good history taking (2); a 
thorough clinical examination (3) and radiology with a 
good technique (4, 5). With attention to such details 
only a minority of parotid duct calculi will be missed. 
The following article is concerned with the radiological 
appearances of parotid duct calculi, because attention 
to the interpretation of the radiological evidence with 
meticulous detail should further improve the accuracy 
of diagnosis. 


Patients and methods 
Two groups of patients complaining of recurrent unilateral 
parotid swelling were studied. 


Group A 

The radiographs of 38 patients who were known to have had 
parotid duct calculi because the calculus had either passed 
spontaneously into the mouth or been removed by an oper- 
ation, were reviewed. All 38 patients had both plain radio- 
graphs and sialograms by the Pattinson technique (4). Plain 
views included not only anterior and lateral views, but also 
intrabuccal: the patient used forceps to hold a dental X-ray 
plate in his mouth between the cheek and the gum, in the region 
of the parotid duct orifice, and X-rays were directed from the 
external source through the soft tissues of the cheek. This 
technique demonstrates radio-opaque calculi in the termi- 
nation of the parotid duct, and is free from interference from 
the nearby bones. In 3 patients in whom plain radiographs had 
failed to demonstrate a stone and in whom parotidectomy 
was performed, the resected specimens were also examined by 
X-ray. 


Group B 

This group consisted of 4 patients who had previously pre- 
sented with symptoms suggestive of parotid duct calculi and 
with calculi which had been palpable somewhere along the 
course of their parotid ducts. Sialography in all showed an area 
of narrowing of the duct with proximal dilatation. Their 
symptoms subsided spontaneously and the calculi were no 
longer palpable. These 4 patients volunteered for repeat 
sialography after they had remained symptom-free for at least 
2 years. 


Results 

Group A 

Plain radiographs showed radio-opaque calculi in 27 of 
the 38 patients. The lateral view was positive in 8 (21:1 
per cent) and the anteroposterior in those 8 plus another 





Fig. 1. Sialogram showing a parotid duct calculus 
expressing itself as a filling defect. 


14, i.e. 22 in all (57-9 per cent). The intrabuccal view 
increased the number of positives by 5 to 27 (71-1 per 
cent). The plain radiographs of 2 out of the 3 resected 
parotid specimens showed calculi. 

Sialography was positive in all patients. The parotid 
duct calculi expressed themselves in three ways. First as 
filling defects in 32 patients (Fig. 1). In | patient the 
calculus lay in an intraglandular cavity, having extruded 
itself from the duct, whilst in all the others the stones 
were within the parotid ductal system. Secondly as an 
area of apparent narrowing with dilatation of the 
parotid duct proximal to it in 4 patients (10-5 per cent, 
Fig. 2). In 2 of these, when superficial parotidectomy 
was performed, a calculus was found at the site of 
narrowing. Of the remaining 2 patients, the calculus in | 
passed spontaneously into the mouth and in the other 
was removed by a stomaductoplasty (6). In both these 
latter patients the sialographic appearances reverted to 
normal. Thirdly as a sudden cut-off appearance of the 
duct, with no further penetration of the contrast 
medium beyond the calculus, in 2 patients (Fig. 3). In 
both patients calculi were palpable at the site and at 
operation the calculi were retrieved from there. 


Group B 

Of the 4 patients, the sialograms had reverted to normal 
in 2 and 2 still showed the sign of narrowing with 
proximal dilatation. 
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Fig. 2. Sialogram showing an area of narrowing caused by a 
parotid duct calculus with proximal dilatation. 


Discussion 
The evidence presented shows that the lateral plain 
radiograph is almost valueless (positive in only 21-1 per 
cent), but that a combination of anteroposterior and 
intrabuccal views diagnoses 71-1 per cent of parotid 
duct calculi. With regard to sialography, the sign of 
apparent narrowing with proximal dilatation usually 
means that a radiolucent calculus is present rather than 
a stricture. The evidence for this statement is that 4 
patients with this sign proved to have a calculus at that 
site, and that out of 4 others with spontaneous remission 
the sign had reverted to normal in 2. It is possible that in 
the final 2 patients the sign did represent a stricture, but 
this is unlikely becasue of the known tendency of 
strictures to progress rather than regress. 

If this sign is accepted as evidence of a calculus, then 
sialography was positive for a calculus in all 38 patients. 

The present article is concerned with patients with 
proved parotid duct calculi. The reliability of some of 
the radiological signs suggests that their value can be 
extended to patients with recurrent, unilateral parotid 
swelling in whom final proof of a calculus is lacking but 
one or more of the radiological signs (especially sialo- 
graphic) is present. Such patients need no longer be a 


Fig. 3. Sialogram showing sudden cut-off of the contrast 
medium by a parotid duct calculus. 


problem in management. Almost certainly a duct calcu- 
lus is causing the symptoms. 
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Radiological demonstration of Meckel's diverticulum 


OSCAR CRAIG AND JANET MURFITT* 


SUMMARY 

Three cases of Meckel's diverticulum are described. All 
were investigated by the conventional barium meal and 
follow-through examination. The methods of radiological 
investigation are considered and, contrary to the opinion 
of many authors, the value of the conventional barium 
examination is stressed. 


MECKEL (1) described this diverticulum in 1809. It was 
demonstrated radiologically in 1926 (2), and the first 
radiological investigation was undertaken by Phaler 
(3-5). This report describes the radiological demon- 
stration of 3 patients. 

Although Sutton (6) in his Textbook of Radiology 
states that Meckel's diverticulum only occurs in 0-001 
per cent of subjects, most authors report that it is seen in 
1-3 per cent of autopsies (5, 7, 8). Meckel's diverti- 
culum is lined by ileal mucosa in 80 per cent of cases, by 
gastric mucosa in 15 per cent and pancreatic mucosa in 5 
per cent (9). 

The complications that can develop from a Meckel's 
diverticulum include inflammation, haemorrhage, 
obstruction (due either to a persisting fibrous band 
obstructing a bowel loop, or to volvulus of a loop 
around the band), intussusception and perforation. 
Radiological investigation will include plain film 
studies, isotope scanning, angiography and barium 
studies, and the choice will depend on availability and 
the presenting signs and symptoms. 


Case reports 

Case 1: A 29-year-old man presented with a 10-year history of 
colicky lower abdominal pain. Each attack lasted 2-3 days and 
recurred about 3—4 times per year. He also complained of 
diarrhoea and vomiting, borborygmi and abdominal disten- 
sion. Thirteen years previously he had had an appendicectomy. 
There were no relevant physical findings. A barium meal and 
follow-through examination was performed. The terminal 
ileum was irregular and had a distorted mucosa; this was 
diagnosed as regional enteritis (Fig. 1). An unusual opacity was 
seen lying high in the abdomen between coils of jejunum (Fig. 
2) which was diagnosed as a small bowel reduplication. At 
operation the regional enteritis was resected. The segment 
diagnosed as a reduplication was a very long Meckel's 
diverticulum and this was removed. Histological examination 
confirmed the regional enteritis in the ileum. An ulcer found in 
the Meckel's diverticulum was confirmed histologically as due 
to regional enteritis. Involvement of a Meckel's diverticulum 
by regional enteritis has previously been reported by Tainsh 
and Medhurst (10). 

Case 2: A 14-year-old boy was admitted to hospital following 
an acute attack of vomiting bright red blood, and he was also 
passing bright red blood rectally. Urgent blood transfusion was 
necessary. There was a history of admission to hospital when 
aged 9 months for abdominal pain, but investigations at that 
time were negative. There were no relevant findings on 
abdominal examination. The possibility of a Meckel’s diverti- 
culum was considered and a barium meal and follow-through 
examination was performed (Fig. 3). This demonstrated a 
moderate-sized Meckel's diverticulum in which blood clot 
could be seen. This was removed at operation and histological 
examination revealed gastric epithelium and ulceration in the 
diverticulum. 

Case 3: A 24-year-old male medical student was admitted with 
a one-day history of colicky abdominal pain and passing bright 


red blood per rectum. There were no relevant physical findings 
The possibility of a Meckel's diverticulum was considered and 





Fig. 1. Narrowing and irregularity of the terminal ileum due 
to regional enteritis. 





Fig. 2. Opacity between coils of jejunum due to Meckel's 
diverticulum. 
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Fig. 3. Meckel’s diverticulum with blood clot at its base. 


a °°Tc™-pertechnetate scan was ordered (Fig. 4). This showed 
an area of increased isotope activity in the abdomen, below the 
stomach, appearing at the same time as the gastric activity. It 
was considered that this was due to a Meckel’s diverticulum, 
but a barium meal and follow-through was performed for 
confirmation (Fig. 5). This showed a moderate-sized Meckel's 
diverticulum in which there was blood clot. The diverticulum 
was removed at operation and histology showed gastric 
mucosa and ulceration. 


Discussion 

Berne (7) states that ‘X-ray examination has been 
demonstrated as practically useless in attempts to 
visualize Meckel's diverticulum’; this sentiment is well 
supported (4. 6, 11). The radiological methods available 
to investigate possible cases of Meckel's diverticulum 
include the following: plain film examination; ?’Tc™- 
pertechnetate scanning; arteriography; and barium 
studies. 


Plain film examination 

Enge and Frimman-Dahl (5) found that 80 per cent of 
patients with symptomatic diverticula had abnormal X- 
ray findings, but these were mainly plain film changes 
related to the complications, only 2 of the 42 patients 
having barium demonstration of the diverticulum. The 
plain film changes showed signs of obstruction, in- 
tussusception, ileus and perforation. On occasions there 
may be a gas- fluid level in the diverticulum which does 
permit a definitive diagnosis and also in rare cases there 
may be a calculus in the diverticulum with a ‘ribbon- 
like’ shape, which suggests the presence of a Meckel’s 
diverticulum. 


"Tc"-pertechnetate scanning 

The demonstration of a Meckel’s diverticulum by 
isotope scanning was first reported by Jewett et al. (12) 
in 1970. Ninety per cent of bleeding Meckel’s diverticula 
contain ectopic gastric mucosa. Scanning with a 
gamma-camera 30 min following the injection of 
75—100 ml/kg body weight of pertechnetate isotope can 
detect the active isotope excreted from the ectopic 
gastric mucosa in the diverticulum. | However, 
Rosenthal et al. (8) point out that in only 50 per cent of 





Fig. 4. Pertechnetate scan with increased activity at site of Meckel's diverticulum. 


Radiological demonstration of Meckel’s diverticulum 





Fig. 5. Meckel’s diverticulum with filling defects due to 
blood clot. 


cases bleeding from a Meckel’s diverticulum was the test 
positive. False positive scans may occur, and Tauscher 
et al. (13) reported one such case, due to a large invasive 
undifferentiated malignant lymphoma encircling the 
terminal ileum. 


Arteriography 
Bleeding from a Meckel’s diverticulum may be 
demonstrated by mesenteric arteriography (9, 14). 


Barium studies 

Many authors have made the statement that the pre- 
operative diagnosis of Meckel’s diverticulum by barium 
studies yields extremely poor results. Some have ad- 
vocated barium infusion techniques (small bowel 
enema) (9). 

Barium infusion has varied in popularity over the 
past years. It would appear to the authors that the only 
advantage of barium infusion over a conventional 
barium meal and follow-through examination is in some 
cases the shorter examination time of the former. 
Against this is the need to intubate the patient. Whereas 
this may be easy to carry out in some patients, it is by no 
means always so, nor is it always quick. Failure to see 
the Meckel’s diverticulum on barium examination may 
be due to overlapping coils, failure of the diverticulum 
to fill or rapid emptying of the diverticulum because of 
its inherent power of contractility. The majority of 
diagnostic radiologists in performing a barium meal and 
follow-through now use larger quantities of barium 
than in the past. Approximately 300—350 ml of barium 
are given and radiographs are taken at 30-min intervals, 
each of which is examined by the radiologist. Any 
suspicious area is screened. It is our opinion that this is a 
satisfactory method of barium examination in searching 
for Meckel’s diverticula. It is also of inestimable value 
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for the radiologist to have a high index of suspicion 
when performing the examination. 

Bischoff and Stampfli (4) reviewed 30 cases of 
Meckel’s diverticulum reported in the literature, of 
which 20 were demonstrated by the conventional 
barium meal and follow-through examination. Seven 
more were seen by barium enema, one by a sinogram 
and two by plain films. 

The method of examination will depend on the mode 
of presentation. In the vast majority a barium meal and 
follow-through examination will be performed. If the 
patient presents with bleeding then a preliminary iso- 
tope scan can be most useful but will only detect about 
half of those diverticula containing ectopic gastric 
epithelium. Some clinicians may prefer to perform 
arteriography in those bleeding when first seen. Plain 
films should be taken before any contrast examination, 
but of course will be indicated especially in those with 
complications of Meckel’s diverticula, i.e. obstruction, 
volvulus or perforation. 

In the 3 cases reported, the diverticulum was easily 
seen using the conventional barium technique. It is felt 
that the pessimism of many authors regarding this 
diagnostic problem is unfounded. 
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A nutrient survey in elderly women with femoral neck 


fractures 


M. W. J. OLDER, DELYTH EDWARDS AND J. W. T. DICKERSON" 


SUMMARY 


This survey was undertaken to study the nutrition of 


elderly women following surgical treatment for a femoral 
neck fracture. 

The voluntary food intake of 19 patients was measured 
3, 7 and 14 days after operation. When the nutrient 
content was calculated and compared with DHSS recom- 
mended values for healthy women of the same age, only 
the intakes of vitamin A and calcium were adequate. The 
mean intakes of protein, energy, vitamin D, riboflavin, 
vitamin C, thiamin and niacin fell short of the 
recommendation. 

The evidence suggests that whilst adequate food intake 


may be provided in hospital, the actual nutrient intake of 


elderly female patients recovering from a femoral neck 
fracture is often inadequate. 


FEMORAL neck fractures, especially in the elderly, mean 
emergency admission to hospital followed by prolonged 
occupation of a much-needed bed. A rapid recovery is 
therefore an essential aim when operating on these 
patients, and an early return to physical and social 
independence will reduce what is becoming an increas- 
ing burden on health service resources (1-2). 

Inadequate nutrition may contribute to the post- 
operative morbidity and mortality of elderly patients 
(3). Do old people recovering from an operation get the 
right food? The present study was undertaken to 
provide information about the nutrient intake of elderly 
women following surgical treatment for a femoral neck 
fracture. 


Patients and methods 

Nineteen women, with a mean age of 78 years, who were 
admitted to hospital with a femoral neck fracture were studied 
with their consent after operation. Table 1 gives details of the 
patients in this study. It was not possible to make 14-day 
assessments on 6 of these patients since 3 were discharged 
before completion of the study, 1 was transferred to another 
hospital and 2 died between 7 and 14 days after operation. 


The total food and fluid consumption was assessed 3, 7 and. 


14 days after operation. The amount of food eaten by each 
patient was calculated by weighing each food item on the plate 
before and after consumption of a meal. All drinks and any 
extra items eaten between meals were also recorded. Thus, the 
voluntary food intake for each 24-hour period was measured. 
` Weekly menus were rotated on a 3-week basis so that a fairly 
comprehensive selection of foods was examined throughout 
the survey. The food intake was converted to nutrient intake 
using a computer programme based on standard tables (4). The 
overall error of this method for measuring nutrient intake is 
+15 per cent (5). Individual dietary intakes were then com- 
pared with the Department of Health and Social Security 
recommended intake for women of a similar age (6). 


Results 

- The summary in Table IH shows that the individual 
intake of each nutrient varied considerably on each day, 
with the mean value differing little between the different 
days. 


The mean energy intake was barely 1000 kcal 
(4200 kJ) per day, with all but 2 of the patients failing to 
reach the recommended 1900 kcal (7980 kJ) on any 
assessed day. The lowest recorded values were on the 
seventh postoperative day and were for the two patients 
who subsequently died. Even omitting these values, 
some patients were still consuming only 540 kcal 
(2268 kJ), 28 per cent of the recommended value. 

The mean protein intake also failed to reach the 
recommended level on any of the days though the 
difference was not as great as with the energy intake. As 
a result, protein contributed a higher than recom- 
mended percentage (15 per cent compared with 7 per 
cent) of the total energy and in some patients the 
contribution exceeded 25 per cent. The lowest recorded 
protein intakes were on the seventh postoperative day, 
and were again for the 2 patients who subsequently died. 

There was considerable variation in the range of 
intakes of vitamins both between patients and for each 
patient on different assessment days, but if the mean 
intakes are taken, riboflavin and vitamin D were well 
below and thiamin, niacin and vitamin C just short of 
the recommended values. Table II also shows that only 
vitamin A and calcium intakes were adequate, the latter 
being due to the substantial amount of milk consumed. 

Table IlI shows the total number of ‘patient days’ on 
which the intake of each nutrient was below the 
recommended value. ‘Patient days’ were calculated by 
adding together the number of patients available on 
each day and the maximum was 51. The recommended 
intake for energy was reached on only 2 ‘patient days’. 
The protein, thiamin, riboflavin and vitamin D intakes 
were below the recommended values on at least 78 per 
cent of 'patient days'. Of the total observations in 
patients 2 and 13, who died within 14 days of operation, 
96 per cent and 81 per cent respectively fell below the 
recommended intake. In the patients who were dis- 
charged early the corresponding figure was less than 30 
per cent. 


Discussion 


- Previous studies on voluntary food intake and energy 


expenditure in surgical patients have usually been 
undertaker in specialist metabolic units where the 
quality of food offered and the associated nursing and 
medical attention are not comparable to that given to a 
typical ward patient (7). 

The present study has been made on patients recover- 
ing from a traumatic fracture and an emergency oper- 
ation in an ordinary orthopaedic ward of a typical 
district general hospital. The nutrient intakes of 19 
elderly women have been compared with the DHSS 
recommended intakes for elderly women of a similar 
age. It must be stressed that these standards apply to 
healthy women and serve only as a guide. As might be 
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Table I: DETAILS OF PATIENTS IN THE STUDY 


Nutrient survey in elderly women 





Case Age (yr) 
I 54 
2 68 
3 88 
4 88 
5 71 
6 87 
7 76 
8 69 
9 86 
10 76 
11 86 
12 85 
13 61 
14 80 
15 75 
16 85 
i7. , 86 
18 71 
19 78 


Diagnosis 


Subcapital 
Intertrochantenc 
Intertrochantenc 
Intertrochantenc 
Subcapital 
Intertrochanteric 
Subcapstal 
Intertrochanteric 
Intertrochanteric 
Subcapital 
Subcapital 
Intertrochanteric 
Subcapital 
Subcapital 
{ntertrochanteric 
Subcapital 

Low cervical 
Subca pital 
Intertrochanteric 


Operation 


Austin Moore 
Pin and plate 
Pin ard plate 
Pin and plate 

ail 

n and plate 
Nail 
Pin and plate 
Prin and plate 
Austin Moore 
Austin Moore 
Pin and plate 
Nail 
Austin Moore 
Pin and plate 
Austin Moore 
Pin and plate 
Austin Moore 
Pin and plate 


? Patient discharged + Patent died. f Patient transferred to another hospital 


Table II: POSTOPERATIVE NUTRIENT INTAKES OF ELDERLY WOMEN WITH FEMORAL FRACTURES 


Nutrient 


Protein (g) 
Energy (kcal) 
(kJ) 


Protein energy 

% total 
Calaum (mg) 
Iron (mg) 
Vitamin A (mg) 
Thiamin (ug) 
Riboflavin (yg) 
Niacin equiv (mg) 
Vitamin C (mg) 
Vitamin D (pg) - 


* Department of Health and Social Secunty (6). 


3 
(n — 19) 
Mean 
value Range 
408 102-1023 
1012 429—2016 
4250 1801—8467 
15 7 6:4—25 4 
635 ' 199-1592 
56 ‘10-131 
116 010-332 
571 200—1307 
876 96—2216 
148 3 4—28-5 
279 2-8-1161 
103 008-365 


Postoperative day 


7 
(n == 19) 
Mean 
value Range 
36 5 3 0-69 8 
.1040 123—2275 
4368 517-9555 
15-6 75-310 
690 99-1256 
55 08-110 
1-87 0-02-6 19 
603 32-1786 
932 60—1487 
14:2 | 06-268 
253 11-0-508 
150 001-540 


14 
(n = 13) 
Mean 
value Range 
415 23-6—62 4 
1100 730—1659 
4620 3066—6968 
154 103-263 
661 304-918 
56 33-81 
1-47. 0:30—4-43 
555 347-937 
972 531-1432 
157 9-8—26 2 
24] 68-474 
092 007-200 


Table HI: TOTAL NUMBER OF PATIENT DAYS BELOW THE RECOMMENDED DAILY VALUES FOR 
EACH NUTRIENT 


Nutnent 


Protein 
Energy 


:. Calaum 


Iron 
Vitamin À 
Thiamin 
Riboflavin 
Niacin 
Vitamin C 
Vitamin D 


— 
* 


— tb INI Ohh 


2* 3 4f 
0 2 2 
D 3 2 
0. ^1 2 
1 2 2 
Il 2 2 
0 2 2 
0 1| 2 
0 PR o2 
0 1 2 
2 Oe ae 


US DI CO td — — NN UG» tf CA 


ON 


h3 NJ C» bo 620 Lo G0 S Ld ee 


BO US © Who FO LO C23 Ww NJ ~ 


Patients 
8 9t 10 Ill 
3 2 3 3 
3 2 3 3 
0 1 2 1 
3 2 3 3 
3 2 3 O0 
2. 2 3 3 
Be e 33s cud 
1 2 2 3 
2 2 3 3 
3 2 2 3 


— 
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13* 14 15 6L. 17 
] 2 3 I 
4 2 3 2 
0 0 1] 9 
0 3 3 2 
0 0 2 0 
D. 2 X 2 
L 2 3 2 
0 1! 3 | 
0 0 2 | 
0 3 3 2 


UJ res poms Kd GJ C2 GJ mee 3 UG 


885 
Recommended 
intake 
75 + yr* 
48 
1900 
7980 
72 
500 
10 
0 75 
700 
1300 
15 
30 
25 
18 19 Total 
3 2 40 
3 3 49 
j i 15 
3 3 46 
0 1 26 
3 2 40 
3 2 43 
3 i 26 
3 3 35 
3 2 44 


Total ‘patient days’ = 51. * Patient discharged before 14-day assessment f Patient died before 14-day assessment. 
t Patient transferred to another hospital before 14-day assessment 


? 
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expected, recovery was more rapid in the younger 
patients with a good nutrient intake and vice versa- 
After a fracture and operation there is an increased 
breakdown of body protein. Recent studies (8) have 
elucidated some of the complex mechanisms of the 
catabolic response to injury first described by 
Cuthbertson over 40 years ago (9). We found that 
protein requirements, which are increased during sur- 
gical convalescence, were not satisfied. This confirms 
the work of Hessov who found that the majonty of 
elderly patients in an orthopaedic surgical ward ingested 
too few calories daily and not enough protein (10). 
Insufficient energy consuniption leads to an increase 
in the amount of protein metabolized for energy, thus 
reducing the utilization of ingested protein for tissue 
repair and making protein anabolism difficult to 
achieve. Early weight bearing is essential for the patient 


_ with a hip fracture in order to achieve independence. 


Rehabilitation requires the use of aids—a walking 
frame, crutches and sticks—and this means a high 
energy expenditure. In this study the percentage of 
energy derived from protein was well above the DHSS 
recommendation and was linked to the low overall 
energy intake. 

For maximal energy utilization, adequate intakes of 
niacin, riboflavin and thiamin are also required. While 
the mean intakes of these nutrients fell below the 
recommendation, consumption was probably sufficient 
for the actual energy supplied. This suggests that an 
increased intake could be of little use unless accom- 
panied by an increased vitamin intake. 

Post-traumatic confusion is common in the geriatric 
patient. Confusion leads to further mental and physical 
deterioration so that the patient changes from being 
socially independent to socially demanding (1). One of 
the many causes of this confusion is poor thiamin status. 

In a recent study of 30 patients undergoing-total-hip 
replacement we found a significant fall in the thiamin 
status 48 h after operation. There was further evidence 
to suggest that in some patients a fall in thiamin status is 
associated with postoperative confusion. Our findings 
add weight to this view. 

Calcium is an essential nutrient for bone mineraliz- 
ation. But a high calcium intake does not guarantee 
adequate absorption, for the active metabolites of 
vitamin D intake negate the apparently adequate cal- 
cium intake. Furthermore, many elderly patients are not 
exposed to ultraviolet radiation and the synthesis of 
vitamin D ın the skin. It is probable that the vitamin D 
status and calcium availability of all the patients was too 
low to promote fracture healing. 

There is increasing evidence that ascorbic acid con- 
centrations in the tissues influence wound healing (11). 
Itis therefore a matter for concern thatin all the patients 
studied, the calculated intake of vitamin C barely 
reached the amount recommended for healthy adults, 
let alone elderly patients recovering from an operation. 
Cooking losses (12) make it probable that -the true 
vitamin C intake was considerably lower than these 
values indicate. 

The evidence from this study suggests that whilst 
there may be adequate provision of food in hospital, the 


nutrient intake of elderly female patients recovering 
from a femoral neck fracture is often inadequate in this 
vital postoperative phase. We find this a cause for 
concern since diet may play an important role in 
determining the s at which a patient recovers from 
an operation and hence the length of time they occupy a 
hospital bed. The problem of nutrition in the elderly 
patient may be dealt with by improving the presentation 
of food and giving a nutritional supplementation. 

We confirm that in many instances the nurses' 
evaluation of food intake was as poor as the patients (7). 
Even more serious, there was no effective attempt by the 
nursing staff to improve the food intake, especially in 
those who consistently rejected food. The elderly patient 
may have a fickle appetite but usually responds to 
encouragement and assistance. 

We are investigating the potential value of a nutri- 
tional supplement after operation in elderly patients. 
Perhaps it is no longer unproved prejudice but scientific 
sense to give long term nutritional supplementation in 
the care of our patients. 
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Abdominal tuberculosis 


ANDREAS L. LAMBRIANIDES, NIGEL ACKROYD AND BRIAN A. SHOREY* 


SUMMARY 

In Britain abdominal tuberculosis is an uncommon con- 
dition and most cases come to laparotomy for diagnosis. A 
high index of suspicion is required in areas with a large 
immigrant population and in a eas which are overcrowded 
and nutritionally deprived, Nine of 28 patients presented 
acutely and a wide variety of preoperative diagnoses were 
entertained. Most of the remainder had a long history of 
vague constitutional symptoms and laparotomy was re- 
quired for diagnosis in all but 5. Histology proved the 
surest way of establishing the diagnosis. 


IN areas with a high immigrant population tuberculosis 
must be considered in the differential diagnosis of 


. abdominal pain. This study is based on 28 patients seen 


at Hillingdon Hospital over a period of 8 years. Nine 
patients presented with acute abdominal symptoms and 
required emergency laparotomy Tuberculous periton- 
itis was found incidentally in 5 further cases and 9 cases 
were discovered following diagnostic laparotomy. The 
remaining 5 patients were diagnosed without recourse 
to surgery. 

In many series, particularly those reported from this 
country, the clinical features of abdominal tuberculosis 
are sufficiently non-specific to ensure that most patients 
eventually come to laparotomy This is in spite of the 
fact that tuberculosis rarely Causes an acute abdominal 
emergency. In a series of 178 patients Lewis and Abioye 
(1) found only 4 cases of perforation and 2 cases of 
obstruction. Since abdominal tuberculosis should be 
managed by medical means a high index of suspicion 
must be maintained if the diagnosis is to be made and 
laparotomy avoided. 


Patients and methods 

Twenty-eight patients with abdominal tuberculosis presented 

at Hillingdon Hospital between 1971 and 1979 and have not 

been previously A pias There were 12 male and 16 female 

p Of these 26 were Asian, | was Anglo-Indian and 1 
nglsh. The average age was 35 years (range 10—71) 

e duration of symptoms ranged from 3 h to 6 months The 
majority of patients (Table J) presented with abdominal pain 
which was localized to a specific area of the abdomen. Other 
common symptoms were anorexia, weight loss, night sweats 
and fever Most patients had at least one of these constitutional 
symptoms Three patients had rectal bleeding unassociated 
with anal pathology. Only 5 had visibly distended abdomens 
and the consistency on palpation, by observers who did not 
know the diagnosis, was not noted to be remarkable. The ESR 
was over 20 mm in 1 h in all cases but ın only 2 was it over 
100 mm. Sixteen of the 28 patients had haemoglobins below 
12 g/dl, usually-with a normocytic normochromic film, al- 
though ın 3 stnct vegetarians there was macrocytosis due to 
B12 deficiency and jean aggravated by ileal malabsorption. 
Surprisingly, only 2 had leucocytosis of over 11 x 10°/1 Chest 
radiographs were obtained in all patients and in only 6 were 
they abnormal, there being pleural effusion in 1, apical 
involvement in 4 and enlarged hilar nodes in 2. Six patients had 
a banum meal and follow-through. In 2 of these cases there 
were abnormalities in the terminal ileum, 1leo-caecal junction 
and proximal colon. In 8 patients barium enemas were 

rformed. Three were normal, 3 were suggestive of tubercu- 
osis 1n view of irregularity of the caecum and 1 was diagnosed 


Table It: PRESENTING SYMPTOMS IN 28 PATIENTS 
WITH ABDOMINAL TUBERCULOSIS 


Symptoms No of patients % 
Abdominal pain 18 
Epigastric 5 
Right hypochondnal 5 63 
Right thac fossa 6 
Lower abdominal 2 
Weight loss 9 29 
Anorexia 8 28 
Fever 7 25 
Diarrhoea 7 25 
Vomiting 7 25 
Distension 5 18 
Night sweats 4 14 
Bleeding per rectum 3 10 
Bleeding per vaginam l 3 
Productive cou ] 3 
Chest pain l 3 


Table I: PROVISIONAL DIAGNOSES IN 9 
PATIENTS PRESENTING WITH ACUTE 
ABDOMINAL SYMPTOMS 
Diagnoses No. of patients 
Torston of ovanan cyst 
Perforated duodenal ulcer 
Intestinal obstruction 
Appendicitis 
Strangulated hernia 
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as ulcerative cohtis In 5 patients a diagnosis of abdominal! 
tuberculosis was made without laparotomy on the basis of a 
strongly positive Mantoux test, barnum studies, chest radio- 
graphs and, 1n 1 case, hepatic biopsy 


Results 

Nine patients had acute symptoms requiring laparo- 
tomy shortly after admission and 1n none of these was 
the diagnosis of abdominal tuberculosis entertained 
preoperatively (Table IT). Both cases of intestinal ob- 
struction had ileo-caecal tuberculosis and right hemicol- 
ectomies were performed, an ileo-ilea] fistula being 
removed en bloc in one of these cases 

A further 9 patients underwent diagnostic laparo- 
tomies for continuing vague, constitutional and ab- 
dominal complaints. Tuberculosis was suspected in 2 of 
these and carcinoma of the caecum in one In most of the 
other patients in this group either Crohn's disease or 
abdominal lymphoma was suspected. At laparotomy a 
lymph node or tubercle biopsy were the only procedures 
performed apart from excision of a tuberculous mesen- 
teric cyst in 1 patient. 

In 2 cases tuberculous MARE. was found at routine 
cholecystectomy for gallstones. One patient with an 
intra-uterine contraceptive device presented with what 
was thought to be dysfunctional uterine bleeding. 
However, at laparotomy both fallopian tubes were 
involved in a generalized tuberculous peritonitis. There 
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Table III: LAPAROTOMY FINDINGS IN 23 
PATIENTS WITH ABDOMINAL TUBERCULOSIS 


: Findings No. of patients 


Tubercles 12 
Lymphadenopathy 

Ileo-caecal mass 
Ascites 

Adhesions 
Oedematous bowel 
Tuberculous mesenteric cyst 
Ileo-ileal fistula 
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were 2 patients with associated intra-abdominal malig- 
nancy. In the only English patient abdominal tubercu- 
losis was diagnosed in 1969 and was successfully treated. 
However, 2 years later a further laparotomy for nght 
hypochondrial mass revealed lymphosarcoma with no 
evidence of residual tuberculosis. In another patient 
with gross ascites a masculinizing arrhenoblastoma of 
the ovary was removed Multiple tubercles were initially 
thought to be peritoneal malignant seedlings but hist- 
ology confirmed the diagnosis of tuberculosis. 

In all patients the diagnosis was confirmed histologi- 
cally from peritoneal tubercles, lymph nodes or resected 
specimens and in only 1 case was there a positive culture 
of tuberclé bacilli. The most common findings at 
operation (Table IIT) were tubercles over the abdominal 
contents, particularly the caecum and terminal ileum. A 
mass of oedematous thickening of the ileo-caecal junc- 
tion was present in 6 patients. Mesenteric lymph- 
adenopathy was present in 3 patients with a frank ileo- 
ileal fistula in one. There was no mortality or wound 
infection in this series and subsequently all patients were 
commenced on anti-tuberculous treatment from about 
the third day postoperatively. This consisted of strepto- 
mycin, PAS and INAH or ethambutol, rifampicin and 
INAH. 


Discussion 
Abdominal tuberculosis 1s an uncommon disease 
even in areas with a high immigrant population. 
Undoubtedly the incidence of tuberculosis in any com- 
munity 1s a reflection of its socioeconomic and housing 
standards, as indicated by the studies conducted in 
South Glamorgan (2) and Glasgow (3). Contrary to the 
Ibadan (1, 4) and Indian (5) studies, abdominal tuber- 
culosis in the United Kingdom is almost never as- 
sociated with pulmonary tuberculosis. Only 6 of our 
patients had radiological evidence of pulmonary tuber- 
culosis and in none of these was it active. It is difficult to 
understand the different pattern of the disease, par- 
ticularly since Grange et al. (6) noted that the same 
phage type of mycobacterium was responsible for 
tuberculosis in Asians in their homeland and in Britain. 
Moreover, several studies point out the long latent 
period between emigration and development of the 
disease. This implies that the immigrant imports his or 
her own organism in a latent form to be reactivated at 
some future time. 
Mantoux testing was ‘positive in we 30 per cent of 
the patients. This was similar to Findlay's (7) finding 
and indicates its limited value in the differential diag- 
nosis, although Shukla and Hughes (2) point out that a 
strongly positive Mantoux test is very suggestive. 
Haematology and biochemistry were on the whole 


` 


unhelpful since the findıngs could have been compatible 
with any of the principal differential diagnoses. 


. Surprisingly, however, only 2 had a leucocytosis of over 


11 x 10/1. In 8 patients studied by barium enema 5 had 
abnormalities of the ileo-caecal region. Large bowel 
radiology was the best diagnostic test in other studies 
(4, 8). However, in our series, although tuberculosis was 
suggested as a possibility it was difficult to clearly 
differentiate between tuberculosis, Crohn's disease and 
carcinoma of the caecum. Need (9) pointed out that 
sigmoid tuberculosis could be diagnosed by a sig- 
moidoscopic biopsy and culture and therefore it is 
ae likely that total colonoscopy would be just as 
informative ın equivocal cases. Most hospitals in this 
country now have facilities for colonoscopy and this 
may in future allow more cases of colonic tuberculosis 
to be diagnosed preoperatively. Certainly granulomas 
are present adjacent to an ulcer bed (10) and therefore 
should provide diagnostic material for colonoscopic 
biopsy. Barium meal and follow-through studies were 
positive in only 2 out of 6 patients with lesions in the 
ileo-caecal region. An unusual finding in 3 of our 
patients was rectal bleeding in the absence of anorectal 
pathology and this is a rare manifestation of intestinal 
tuberculosis. . 

At laparotomy most patients had multiple tubercles 
without marked adhesion formation and only 3 had the 
plastic type of peritonitis. It 1s notable that Nwokolo 
(11) had a 24 per cent incidence of ascites and yet only 3 
of our patients had sufficient fluid to make it clinically 
detectable. His cases may have been more advanced and 
this is supported by the fact that 50 per cent of his 
patients had marked cachexia and flesh loss. 

It is notable that in most British studies (2, 7, 12) of 
abdominal tuberculosis there is a high laparotomy rate. 
There is no one test, save tissue histology or culture, that 
will clearly se te abdominal tuberculosis from the 
chief differential diagnoses, Crohn’s disease, carcinoma 
of the colon and small bowel lymphoma 

Although many authors a that laparotomy and 
biopsy are the necessary arbiters in the diagnosis, 
this should not be undertaken lightly, particularly in the 
sick patient. Colonoscopy and laparoscopy in experi- 
enced hands are likely in future to provide diagnostic 
material and, although the purists may have some 
qualms, the therapeutic trial of antituberculous therapy 
in cases with a strong clinical suspicion still has a place. 
Itis unlikely that gallum 67 scanning and lymphangio- 
graphy alone will be helpful because of the lack of 
specificitv. Twenty-five per cent of our patients pre- 
sented with an acute abdomen and clearly it would be 
difficult to withhold laparotomy in this group. 

The majority of our patients therefore had laparo- 
tomies performed and, in all cases, the diagnosis was 
confirmed by histology. Surprisingly, only one positive 
tuberculous culture was obtained and therefore hist- 
ology was a more certain and-quicker way of making a 
diagnosis. With the advent of effective anti-tuberculous 
treatment the mortality rate has decreased markedly 
and there was no mortality in the present series. 

Although a rare condition, abdominal tuberculosis 
will present occasionally in areas with a high immigrant 
population or where a poor standard of living exists. Itis 
therefore necessary to keep this disease in mind when 
faced with a patient with non-specific constitutional and 
abdominal signs. While ideally the diagnosis should be 
made non-invasively, many patients will nevertheless 
require laparotomy for tissue biopsy and diagnosis. 
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Possible antagonists to gastrin in parathyroid adenomas 
C. MOLLERUP, THE LATE H. E. CARTENSEN,* E. BRUUN, L. A. CHRISTIANSEN 


AND G. STAGET 


SUMMARY 

The high incidence of gastroduodenal ulcers in patients 
with hyperparathyroidism has been ascribed to gastric 
hyperacidity induced by hypercalcaemia. In a clinical 
study comprising 40 patients with solitary parathyroid 
adenoma, a negative correlation between serum calcium 
and spontaneous gastric acid secretion was found. At the 
same time a positive correlation was found between serum 
calcium and gastrin. It is concluded that gastric hyper- 
acidity is not part of the syndrome provoked by para- 
thyroid adenomas, and that a mechanism inhibitory to 
gastrin is active in these patients. It is suggested that the 
inhibitor could be calcitonin. 


INDUCED hypercalcaemia stimulates gastric acid se- 
cretion (1, 2) and gastrn secretion in man (3, 4). 
oduodenal ulcers and other upper gastrointestinal 
complaints occur more frequently in hyperparathyroid- 
ism with permanently elevated serum calcium than 1s to 
be expected among the general population (5). It has 
been suggested that this is due to an increased basal acid 
production (6), but other studies have failed to show any 
changes in gastric acid output ee successful 
arathyroidectomy (7). In view of this we have looked 
into the possible connection between serum calcium, 
basal gastric acid secretion and their main hormone 
regulators: gastrin, calcitonin and parathyroid 
hormone. 


Patients and methods 

Forty-four patients operated upon for single parathyroid 
adenoma were considered for the study Four were excluded, 2 
because of suspected Zollinger—Ellison syndrome and 2 be- 
cause of gastnc achlorhydria. The remaining 40 patients 
re Dues 28 females and 12 males, with ages ranging from 20 
to 7] years (median 51) 

All 40 patients had determinations of serum calcium. 
Twenty-eight gave informed consent to a preoperative gastric 
acid secretion. study. Measurements of serum gastrin were 
available in 18 of these patients, in 9 measurements of serum 
parathyroid hormone and serum calcitonin were available as 
well. From the 12 patients not subjected to acid secretion 
studies blood samples were drawn for analysis of serum gastrin, 
parathyroid hormone and calcitonin. 

All samples were drawn after an overnight fast, and where 
study of gastric acid secretion was possible, immediately before 
the study. 

Basal acid secretion was measured after an overnight fast. 
The gastric juice was collected by continuous suction for 1 h 
through a nasogastric tube placed prepylorically by means of 
fluoroscopy. The juice was titrated to pH 3-5 and basal acid 
output was calculated in mmol H* Calcium was determined 


by atomic Vidal a flame photometry. Gastrin was 
measured as described in detail earlier (8). Parathyroid hor- 
mone was determined by the method of ud (9). 


Samples were analysed for calcitonin using the method 
described by Rasmusson (10). 

For the statistical analysis distribution free methods were 
employed—S rank correlation coefficient (r,) and 
Kendall’s coefficient of concordance.(W) In all cases 


2a = «0-05 was considered significant (11). 


ka. 


Results, 
Duodenal ulcer was proven radiographically in 4 of 
7 patients complaining of upper gastrointestinal 
dyspepsia. 

Serum calcium values ranged from 247 to 


- 3-67 mmol/1 (median 3-01), thus varying from the upper 


part of the normal range to markedly increased concen- 
trations. Fig. 1 shows for each serum calcium value on 
the abscissa the corresponding values of basal acid 
output, serum gastrin, parathyroid hormone and cal- 
citonin on the four ordinates in the same patient. 

In the 28 patients subjected to study of gastric acid 
secretion, basal acid production ranged from 0-2 to 12-7 
mmol H */h (median 3-0). Fig. 1 shows that high basal 
acid production was seen only in patients with normal 
or almost normal serum calcium, irrespective of the 
presence or absence of gastrointestinal symptoms. On 
the whole there was a negative correlation between basal 
acid production and serum calcium, the coefficient of 
correlation being — 0-39, P «0-05. 

Serum gastrin was measured in 30 patients. The 
median concentration was 64 ug/l (range 23-288). 
Serum gastrin levels followed those of serum calcium. 
The coefficient of correlation was 0-51, P «0-05. In 18 
patients serum gastrin and basal gastric acid output 
were measured simultaneously. These two variables, 
however, did not appear to be correlated (r, = 0 21, 
P» 0-05). 

Parathyroid hormone and calcitonin were measured 
in 21 cases. Parathyroid hormone concentration varied 
from 0-27 to 5-72 ug/1 (median 0-77). As to be expected 
this variable followed serum calcium (r, = 0-48, 
P<0-05). Serum calcitonin ranged from 0-05 to 
0-18 ug/l (median 0-13). This variable was also cor- 
related to serum calcium (r, = 052, P<0-05). The two 
hormones were not mutually correlated (r, = 0-08, 
P>0-05), nor was either of them correlated to serum 
gastrin, the coefficients of correlation being 0-21 and 
0-23 respectively. (In both cases P>0-05.) 

In summary, it was found that basal acid output and 
serum calcium were negatively correlated. At the same 
time calcium was positively correlated to the following 
hormones: parathyroid hormone, calcitonin and gas- 
trin. The Kenda | coefficient of concordance was 
W = 0:49, P «0-05. 


* Hans Erich. Carstensen died at the age of 43 from amyo- . 
trophic lateral sclerosis on 10 February 1980 after 2 of 
steadily progressing disease His scientific work, which comp- 
rises many papers and a monograph ‘Isolation and survival of 
the heart’, proves that he was a sifted surgeon and scientist. In 
his daily struggle against the disease, his capability to com- 
pensate for his physical handicaps by a steadily growing 
spiritual ‘power aided by his profound knowledge of history 
and literature proved what a gifted man he was. ae 
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Fig. 1. Forty patients with solitary parathyroid adenoma. A, 
Basal acid output in mmol H * /h as a function of serum 
calcium. B, Serum gastrin as a function of serum calcium. 
C, Serum parathyroid hormone as a function of serum 
calcium. D, Serum calcitonin as a function of serum 
calcium. © Indicates the 28 patients in whom gastric acid 
secretion studies were made; @ indicates the remaining 12 
pafients; O indicates patients with gastrointestinal ` 
symptoms. 


Discussion and conclusion 

Acute hypercalcaemia induced by excess calcium ad- 
ministration enhances gastrin release (3, 4). The elev- 
ated calcium concentration provokes an increased gas- 
tric acid secretion (12). If the increased calcium level is 
maintained, Rose acid production again returns to its 
original level (2) 

Serum calcium is permanently elevated in the major- 
ity of cases of parathyroid adenoma. In the present 
study we found that this condition enhances gastrin 
secretion. In these same patients, however, spontaneous 
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qd acid secretion was low when serum calcium was 


Test observations seem to allow two deductions. 
First, it appears unlikely that increased gastric acid 
secretion is responsible for the development of gastro- 


‘duodenal ulcers and other gastric complaints in hyper- 


parathyroidism as suggested by Barreras and 
Donaldson (6). Secondly, permanent hypercalcaemia 
appears to elicit mechanisms by which the effect of 
gastrin on the parietal cell is attenuated. 

Parathyroid hormone is unlikely to be part of this 
inhibitory mechanism. It can be dedu from the 
observation made by Smallwood (2) that exogenously 
induced hypercalcaemia becomes less acidogenic as 
hypercalcaemia becomes prolonged. Instead one should 
look for some substance released by hypercalcaemia. 
One such hormone is calcitonin which, in several 
studies, appeared to depress secretion of gastrin and 
acid (13, 14). In the present study we found moderately 
elevated serum calcitonin, an elevation that paralleled 
serum calcium concentration. Even though the present 
clinical study can give no direct proof, it seems to 
indicate that calcitonin may be a substance providing 
the gastrin inhibition ın hyperparathyroidism. 
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Statistics in The British Journal of Surgery 

It 1s part of the clinical scientist's stock-in-trade to use statistical methods. In many 
instances, and by most readers, these can be taken on trust, but in that there is a 
wide variety of tests and, on occasion, disagreement amongst both amateurs and 
professionals on the best choice, it is always wise that authors quote the method 
used. It is indeed journal policy to quote methods, the reason for their choice and, in 
the case of clinical trials, the confidence or tolerance limits of the observed results 
Delay in acceptance may occur if contributors do not include these details. 
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Squamous cell carcinoma of the nailbed: a diagnostic and 


therapeutic problem 
E. E. ONUKAK* 


PRIMARY carcinoma of the nailbed is a rare disease. Less 
than 100 biopsy-proved cases have been published, most 
of them squamous cell carcinoma (1-8). 


Case report 

A 72-year-old man presented to the Dermatology Department 
with a chronic subungual ulcer of the left thumb of 18 months' 
duration. Sixteen years previously a thornprick to the base of 
the nail had led to inflammation and subsequent loss of the nail. 
Thelesion did not resolve completely, and he continued to have 
annual flare-ups for the next 5 years, on each occasion suffering 
a loss of the nail. 

Nine years later he presented with what appeared to be 
chronic infection of the left thumbnail. A wound swab grew 
Streptococcus faecalis and Candida albicans, and X-ray showed 
no abnormality of the underlying phalanx. He was given 
erythromycin orally and topical treatment with an antifungal 
agent, miconazole cream. This produced no response-and the 
patient was accordingly referred for avulsion of the nail and 
biopsy. Examination showed an ulcerated, granulating lesion 
under the medial half of the nail of the left thumb (Fig. 1). The 
appearance was unusual, and unlike a normal paronychia. The 
regional lymph nodes were not enlarged. A tentative diagnosis 
of squamous cell carcinoma was made. Under general anaes- 
thetic the nail was avulsed and a full thickness biopsy of the 
lesion down to the underlying phalanx carried out. However, 
the histopathology result was inconclusive, the pathologist 
being unable to differentiate clearly between  pseudo- 
epitheliomatous hyperplasia and squamous cell carcinoma. 
Since radical treatment would require at least partial ampu- 
tation, it was decided to observe the effects of nail avulsion and 
the patient was seen again as an outpatient. There was an early 
tendency toward healing of the lesion, but it recurred and 4 
months later the patient again had an ulcerated granulating 
lesion under the re-formed nail. 

It was decided to treat the lesion as a squamous cell 
carcinoma without further histology. A partial amputation of 
the terminal phalanx was carried out, removing all the bone of 
the terminal phalanx except for the joint surface and the 
attachment of the flexor tendon, and using a long palmar flap 
to reconstitute the terminal phalanx. Histology from the 
resected specimen (Fig. 2) showed moderately differentiated 





Fig. 1. The left thumb showing a granulating ulcer 
underneath the ulnar half of the nail plate, which is 
partially destroyed. 


invasive squamous cell carcinoma. The skin and bone at the 
edge of resection were free of tumour. 

The patient's wound healed satisfactorily with minimal 
functional disability. 


Discussion 

The clinical features, pathology and treatment of 
squamous cell carcinoma of the nailbed have been 
described by various workers (1-5). The diagnosis can 
readily be missed as it is an uncommon condition 
compared with infection of the nailbed or nailfold, and 
'the clinical picture can be protean and may mimic 
onychomycosis, paronychia,  verruccas, pyogenic 
granuloma, subungual exostosis, malignant melanoma, 
keratoacanthoma or eczema’ (3). 

Another problem in diagnosis is the fact that the nail 
itself can cover up early signs of malignancy. Preaux (9) 
draws attention to three signs, namely, discoloration of 
the nail plate, changes in shape of the nail plate, and 
deterioration of the substance of the nail plate. These 
three signs should arouse suspicion of a neoplasm of a 
nailbed, matrix or folds. 

The mainstay of the diagnosis is an adequate biopsy, 
especially as there is frequent concomitant fungal 
disease of the nails with new growth (8) so that positive 
microbiology may be misleading. This caused diag- 
nostic problems in the present case, since not only was 
fungal infection co-existent with a carcinoma but deep 
biopsy under general anaesthetic did not provide a 
definitive histological diagnosis of malignancy. 

Axillary lymph node involvement is rare, in spite of a 
statement by Ellis (10) that, ‘the liability to metastases in 
the axillary glands makes their removal as well as 
amputation of the digit the treatment of choice’. He 
does not report removing glands in his 3 cases and John 
(11), who also reported 3 cases, noted that soft enlarge- 
ment of the axillary nodes on the affected side resolved 





Fig. 2. The resected thumb showing the full extent of the 
malignant ulcer after avulsion of the nail plate 

* Department of Surgery, Welsh National School of Medicine, 
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after digital amputation. One of the largest series was 
that of Carroll (5). None of his 16 cases had proved 
lymph node metastasis either at presentation or duringa 
follow-up period of 3-17 years. This is in marked 
contrast to subungual melanoma in which approxi- 
mately 36 per cent of patients present with regional 
lymph node involvement (some with distant metastases) 
which makes the 5-year-survival rate generally poor 
(12, 13). 

The history of antecedent trauma and infection Is not 
unusual and the majority of reported cases are treated 
for infection before the diagnosis of carcinoma is made. 
While Gelmann (14) proposed that repeated trauma was 
an important aetiological factor, Eichenholtz and De 
Angelis (15) went further, arguing that the carcinoma 
develops in response to chronic infection, which itself is 
a result of the initial trauma. About one-third of the 
cases reported by Shapiro and Baraf (3) gave an 
antecedent history of trauma. 

Various treatments have been practised for this 
condition with differing claims to success. At the pre- 
invasive stage, procedures such as topical chemotherapy 
with fluorouracil, superficial radiotherapy and electro- 
surgery (curettage and cautery) have been used. 
Graham and Helwig (16) found a recurrence rate of 75 
per cent after radiotherapy and electrosurgery for pre- 
invasive squamous cell carcinoma of the nailbed 
(Bowen's disease). In a study on the use of topical 
chemotherapy it was found that recurrence occurred 
because penetration by the cytotoxic agent was limited 
to the upper parts of the conum while tumour cells in the 
deeper parts remained unaffected (17). 

Mohs' chemotherapy (18), which is essentially a 
microscopically controlled excision technique, has been 
successfully used in treating 4 cases of Bowen's disease 
of the nailbed, 3 of whom showed invasion at the time of 
treatment (4). However, partial amputation of the 
terminal phalanx by the technique used here is a quick 
and effective measure causing minimal functional dis- 
turbance, and with a wider clearance than that obtained 
by chemosurgery. Where the extent of disease is ac- 
curately determined by radiology and frozen section, 
limited amputation would seem to be the method of 
choice. 

Axillary node involvement appears to be so uncom- 
mon that surgical clearance would seem to be indicated 
only after histological confirmation of nodal disease. 
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Pseudomembranous colitis after whole gut irrigation with 


neomycin and erythromycin base 
W. F. WEIDEMA, M. F. VON MEYENFELDT, P. B. SOETERS, R. I. C. WESDORP AND 


J. M. GREEP” 


SUMMARY 

An unprecedented fatal case of pseudomembranous colitis 
(PMC) is described, associated with the use of topical 
antibiotics (neomycin and erythromycin base) during 
whole gut irrigation. This case was one of a cluster of five, 
occurring within a period of 4 months in 1978. These 
observations tend to support the hypothesis that disturb- 
ances in bacterial flora give rise to PMC and furthermore 
that the short-term use of antibiotics does not prevent the 
occurrence of PMC. 


ANTIBIOTIC-ASSOCIATED pseudomembranous colitis 
(PMC) has received extensive attention recently. In this 
report, we present a case of antibiotic-associated PMC 
following neomycin and erythromycin base used with 
whole gut irrigation. To our knowledge, this is the first 
case report of PMC after whole gut irrigation with 
topical antibiotics to appear in the literature. 


Case report 
A 58-year-old, previously healthy man underwent a low 
anterior resection to remove an adenocarcinoma of the 
rectosigmoid. 

One day before operation whole gut irrigation was per- 
formed, during which 15 l isotonic solution was administered 





Fig. 1. Typical histological findings in PMC: normal 
mucosa immediately adjacent to focal necrosis of the 
mucosa, the overlying pseudomembrane, the distended 
goblet cells, crypts without epithelial lining (‘empty’) and 
submucosal granulocyte infiltration. 


through a nasogastric tube over 4 h. Erythromycin base (1 g/l) 
and neomycin (1 g/l) were added to the last 10 1 of the irriga- 
tion fluid. No parenteral antibiotics were administered. The 
postoperative course was uneventful and the patient was 
discharged on the eleventh postoperative day. 

On the twenty-third postoperative day he was readmitted in 
poor general condition, passing watery stools, with 7—10 bowel 
movements per day, dehydrated and with severe abdominal 
cramps. His blood pressure was 90/50 mmHg, pulse rate 
100/min and temperature 37-3 °C. Physical examination re- 
vealed abdominal distension, normal bowel sounds and slight 
abdominal tenderness. Rectal examination was normal. 


Laboratory results: Haemoglobin 11:5 mmol/l; haematocrit 60 
per cent; white cell count 47-6 x 10?/1 with a left shift of 53 
stabs and 38 polymorph leucocytes; sodium 126 mmol/l; 
potassium 5:6 mmol/l; chloride 91 mmol/l; bicarbonate 
17-3 mmol/l; creatinine 2-34 mmol/l and urea 16:5 mmol/l. 
Protein status was poor with a total protein of 38 g/l and serum 
albumin of 6 g/l. 

At proctosigmoidoscopy, inflamed mucosa with grey/white 
coloured plaques was seen, extending from the anus upwards. 
Biopsies revealed colitis with focal necrosis of the mucosa. 
distended goblet cells, pseudomembranes consisting of mucus, 
leucocytes and fibrin (Figs. 1 and 2). 

Aerobic cultures of the faeces grew a monoculture of 
Escherichia coli and anaerobic cultures yielded Bacteroides 
fragilis and Streptococcus faecalis. A few clostridial strains 
were cultured on Wensing plates. Plain abdominal and thoracic 
X-rays and ultrasonic investigation did not demonstrate any 
sign of intra-abdominal or subphrenic abscesses. 

The patient was treated with total parenteral nutrition. 
cholestyramine 3x4g/24h during 5d and vancomycin 
3 x 500 mg orally during 10d. Because of a positive blood 
culture of E. coli, kanamycin 3 x 500 mg i.v. was given also for 
4d 


In spite of this, the patient developed hyperpyrexia, increas- 
ing abdominal distension and tenderness. Bowel sounds were 
absent. On plain abdominal X-ray films, signs of a toxic 
megacolon with thickened irregular mucosal folds and contour 





Fig. 2. ‘Empty’ crypt with centrally debris consisting of 
leucocytes, mucus and fibrin. No thrombi are seen in the 
capillaries. 


defects resembling ‘thumb printing’ were seen (Figs. 3 and 4). 
To prevent impending perforation, decompression was per- 
formed by means of three blow out colostomies and a terminal 
ileostomy. After this operation, his colitis improved. However, 
the patient developed multiple organ failure and expired on the 
forty-fourth postoperative day. Permission for post-mortem 
examination was not granted. 





* Department of Surgery, St Annadal Hospital, Maastricht, 
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Fig. 3. Plain abdominal X-ray. On admission, the whole 
colon was extremely distended (megacolon). 


Discussion 

In this case the histological findings, the involvement of 
the whole colon as well as the absence of major vascular 
disease, favour the diagnosis of PMC. 

Clostridium difficile is the major cause of antibiotic- 
associated PMC (1, 2), but we were unable to show 
overgrowth of this organism. Cytotoxin in stools from 
PMC patients is neutralized by C. sordellii antitoxin (3), 
but toxins of C. difficile were not demonstrated in this 
case because the antitoxin was not available. 

Treatment with cholestyramine (4), vancomycin 
(5, 6), parenteral nutrition and the multiple blow out 
colostomies seemed to be effective but multiple sequen- 
tial organ failure could not be reversed in this patient. 

In our patient, PMC was most likely induced by 
topical administration of high dosages of neomycin and 
erythromycin base after cleansing the gastrointestinal 
tract by means of whole gut irrigation. This method 
decreases the anaerobic and aerobic floras (7, 8, 9). Our 
report supports the theory that by diminishing the 
normal colonic flora, an overgrowth of (pathogenic) 
bacteria can be elicited. After this case of PMC we 
changed the erythromycin base to metronidazole in our 
antibiotic schedule. 

To our knowledge, this is the first report of PMC 
occurring after whole gut irrigation associated with the 
use of topical neomycin and erythromycin base. The 
high dosages of antibiotics employed may have been 
instrumental in causing PMC. 





P s — m. he 





Fig. 4. Thickened, irregular mucosal folds and multiple 
contour defects resembling ‘thumb printing’ and extreme 
distension. 
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Rectal prolapse 
Sir 
Your article entitled ‘The occult rectal prolapse syndrome’ is, | 
believe, badly worded. Mr White and his colleagues rightly 
draw our attention to an important group of patients with 
rectal prolapse and he correctly points out that diagnosis is 
often missed. Nevertheless, all the patients that were described 
in his article had a classic full thickness circumferential rectal 
prolapse. In many of the patients the diagnosis was missed 
because the clinician had not asked the patient to bear down on 
initial examination of the perineum. Failure to do so obviously 
led to delay in diagnosis. I would agree that many of these 
patients are embarrassed about their symptoms. Nevertheless, 
in any young patient complaining of tenesmus I believe that the 
examination of the perineum on straining is a crucial part of the 
complete examination of such patients. I would submit, 
therefore, that the title of their article should be 'Missed 
diagnosis of rectal prolapse in the young'. Over the past 4 years 
we have operated upon 70 patients with rectal prolapse and in 9 
of them the presentation was as described in your article. All 
were completely cured by abdominal rectopexy. 

M. R. B. KEIGHLEY 
The General Hospital 
Steelhouse Lane 
Birmingham 
B4 6NH 


Sir 

Mr Keighley reports that he has seen 9 young patients with 
rectal prolapse presenting in the same manner as those patients 
described in our paper ‘The occult rectal prolapse syndrome’. 
He does not appear to have had any difficulty making the 
diagnosis. Since the underlying cause is the same it is not 
surprising that the symptoms of overt rectal prolapse and 
occult rectal prolapse are similar. The difference between the 
two types lies in the ease with which the prolapse may be 
demonstrated. 

The patients that we described were young people with small, 
complete rectal prolapses that were produced only after 
prolonged straining. It is important to understand that in none 
of our patients was the prolapse easily demonstrated. In 4 cases 
the prolapse only appeared when the patient had been brought 
a commode and allowed to sit and strain in private. Despite 
repeated attempts to produce the prolapse, in 2 patients it was 
seen on only one occasion. Merely requesting the patient to 
bear down during initial examination of the perineum, as 
suggested by Mr Keighley, is inadequate in such cases. 
However, when such an examination of the perineum has failed 
to demonstrate a prolapse there are characteristic clinical 
findings, described in our paper, that should alert the clinician 
to its presence and lead him to further, more strenuous 
attempts to demonstrate it. 

We consider that ‘occult’ is an appropriate description for 
this type of prolapse because a high level of suspicion and 
extraordinary methods are necessary to demonstrate the 
prolapse. We hope that by defining the clinical features of this 
type of prolapse others will be alerted to its presence and the 
diagnosis made more readily. 

Although abdominal rectopexy may be the best treatment 
for the patients with overt rectal prolapse we consider that it is 
an unnecessarily major procedure in patients with occult rectal 
prolapse. In these young patients a high residue diet and re- 
education of bowel habit is probably adequate and should be 


tried first. 
C. M. WHITE 
: J. J. PRICE 
Bradford Royal Infirmary 
Duckworth Lane 
Bradford 
B99 6RJ 
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Evaluation of ""Tc"-labelled HIDA examinations 

Sir 

Having read the paper from T. V. Taylor et al. (1) we would like 
to make a number of comments from our experience. A point 
completely ignored by the Edinburgh group is the value of 
computer data analysis of these ""Tc"-HIDA examinations 
We have developed a computer liver subtraction method (2) 
that allows the subtraction of the liver distribution of °°Te™- 
HIDA from all dynamically collected data. The method allows 
the visualization of the intrahepatic bile ducts within regions of 
very high liver background even in cases of severe hepatocel- 
lular damage or complete obstruction. A series of computer 
pictures may be seen in Fig. | that helps demonstrate the 











e f 
Fig. 1. a-c, Scintigrams showing uncorrected data: 
d—f, the same scintigrams after liver subtraction. 


usefulness of such a technique. A further parameter obtained 
from computer data analysis of these examinations is the mean 
transit time for ""Tc"-HÍDA to cross the liver, which we have 
found useful in evaluation of hepatocellular damage 
TERENCE |, HALI 
ARMIN JUCKER 
Kantonsspital Schaffhausen 
CH-8200 Switzerland 
l. TAYLOR T. V., SUMERLING M. D., CARTER D. C. et al.: An 
evaluation of ""Tc"-labelled HIDA in hepatobiliary scan 
ning. Br. J. Surg. 1980; 67: 325-8. 
2. HALE T. I. et al.: Hepatobilliary sequence scintigraphy using 
liver subtraction and mean transit times. Nuc. Compact 
1979; 10: 40-2. 
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Sir 


We would thank Drs Hale and Jucker for their letter about. 


their experience with ""Tc"-HIDA scanning ofthe biliary tract 
in Switzerland. We were interested to read of their computer 
data analysis and the value of their analysis in the region of the 
intrahepatic duct. We have not applied this subtraction 
technique to our own data and whilst there can be few clinical 
situations in which this added information is likely to be of 
value, we note it with interest. We have looked at the transit 
times of ""Tc"-HIDA in the liver and applied this to the 
assessment of the jaundiced patient. In our own experience the 
accumulation of IDA within the liver deteriorated as the serum 
bilirubin became elevated. The bilirubin was a better parameter 
of the ability of the liver to accumulate HIDA than either 
alanine aminotransferase or the alkaline phosphatase levels. 
We found that the images were difficult to interpret for 
bilirubins of 100—150 u/l and impossible for levels above this. 
We are currently assessing the relative efficacies of ""Tc^- 
HIDA with °°Tc™ p-Butyl IDA in hepatobiliary scanning. 

T. V. TAYLOR 
University Department of Clinical Surgery 
The Royal Infirmary 
Edinburgh 
EH3 9YW 


Sir 

We read with interest the paper by T. V. Taylor et a} on 
hepatobiliary scanning with ""Tc"-HIDA but we suggest that 
their lack of success when using HIDA in jaundiced pauents 
might be because of very high bilirubin levels at the time of 
scanníng. Unfortunately, the bilirubin levels of the 8 patients 
referred to are not stated. 

Of 20 jaundiced patients who were investigated with HIDA 
in this hospital (bilirubin levels 30-330) the diagnosis of 
extrahepatic biliary obstruction was correctly made in 15 (75 
per cent). In 4 patients the result was equivocal and definitely 
misleading in one male patient with primary biliary cirrhosis. 
We agree that a HIDA scan does not give as much information 
as percutaneous transhepatic cholangiography but it is a safe 
procedure and relatively non-invasive. 

We conclude that if a HIDA scan confirms an extrahepatic 
biliary obstruction it is reasonable to proceed to laparotomy 
without performing a PTC, providing that the surgeon 
routinely carries out an on-table cholangiogram to provide 
anatomical localization of the obstruction. 

G. R. SPENCER 
G. T. WATKIN 
C. BIRD 
A. M. FLYNN 
T. R. BROWN 
C. D. COLLINS 
Musgrove Park Branch 
Taunton and Somerset Hospital 
Taunton 
Somerset 
TA! 5DA 






M. Nm Gesophageal Dilatation 

ir, 

We found the paper by Sanderson and Trotter (Br. J. Surg. 
1980; 67: 300— E) very interesting and their description of the 
sequence of events leading up to oesophageal perforation very 
convincing. In 1975 we had a similar experience to theirs, but 
were able to avoid laceration of the oesophagus. 

The patient had his benign oesophageal stricture dilated 
using the Eder- Puestow system. The guide wire could not be 
withdrawn from the stomach and X-ray showed kinking 
similar to that m Sanderson and Trotter's Fig. 2d. One of us 
(A.G.M.) retrieved the wire without damage to the patient by 
re-introducing the Eder-Puestow dilator into the stomach 
forcibly over the bent wire under X-ray control. The dilator 
and wire were then withdrawn without difficulty. 

We write now to emphasize that even after quite severe 
kinking of the wire has occurred in the stomach it is still 
possible to retrieve the situation without damaging the oeso- 
phagus. However, we agree with Price et al. (1) that kinking of 
the wire occurs as the result of faulty technique. 

It can be avoided if the free end of the wire is anchored firmly 
so that it cannot be pushed down ahead of the dilator when it is 
being pushed along the wire through the stricture. 

W. A. F. McADAM 
A. G. MORGAN 
A. DARNBOROUGH 
Airedale General Hospital 
Skipton Road 
Steeton 
Keighley 
W. Yorkshire 


Reference 
l. PRICE J. D., STANCIU C. and BENNETT J. R: A safer method of 
dilating oesophageal strictures. Lancet 1974; E 1141-2. 
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Book reviews 


Vascular Surgery 
R. E. Horton. 215 x 133 mm. Pp. 177 -- x. Illustrated. 1980. 
Sevenoaks: Hodder & Stoughton. £3:54. 
IN any discipline, and particularly in specialties within that 
discipline. the boi between ted fact and opinion 1s 
blurred. In few specialties is this boun as 1ll defined as ıt 18 
in vascular surgery, and the difficulty created for an author who 
is restrained to writing a relatively dogmatic text 1s com- 
pounded when one how often our cherished beliefs turn 
out to be fiction. : 
Mr R. E Horton is to be congratulated on overcoming these 
difficulties so admurably and producing a concise and readable 
book. Although intended primarily for nurses, it ıs likely to be 
of value to a wider audience. The material is arranged in a 
simple and logical way, illustrated by excellent line drawings 
Specialists in the subject will find much with which they 
disagree and nurses may find local practice differs considerably 
from that described ın the book. This is not a bad thing in that ıt 
may generate questions and stimulate the readers’ curiosity. 
The book is part of a series and maintains the standard of 
excellence associated with the ‘Modern Nursing’ series. 
DAVID CHARLESWORTH 


Graft Materials in Vascular Surgery 
H. Dardik. 236 x 158 mm. Pp. 425+ xıy. Illustrated. 1978. 
London. Year Book. £37-00. 


Tuts book 1s composed of papers ted by a variety of 
authors at a Symposium held at Englewood, New Jersey in 
1978. The principal subject is the problem of arterial replace- 
ment below the groin. The contributions, each of which 1s 
followed by a self-evaluation quiz, are divided into three 
sections. Panel discussions are included at the end of each 
section. ' 

The first part deals with historical aspects of arterial grafts 
and considers the physical and E roperties of pros- 
thetic material. The reaction between lood. and graft surfaces 
is considered largely on an experimental basis, and contains 
interesting data. The second section presents current labor- 
atory and practical experience with.a wide variety of synthetic 
and biological grafts. The third part is entitled ‘International! 
Experience’ and covers a variety of relevant topics but 1s largely 
composed of clinical practice from European centres. 

No new ground 1s broken in this book and a proportion of 
the content has been previously or subsequently presented else- 
where. None the less, it represents an interesting and useful 
ald aan of opinions for those engaged 1n arterial surgery The 

ussion passages are valuable, and not surprisingly, con- 
troversy emerges regarding the many alternatives to autolog- 
ous saphenous vein. The use of glutaraldehyde destabilized 
human umbilical vein (“Dardik graft’) receives widely differin 
enthusiasm but the consensus view expressed is that this 
would seem to be promising but 1t has still to stand the test of 
time and wider application. 

SIMON DARKE 


To Reviews in Accident Surgery Volume I 
ited N. Tubbs and P. S. London. 216 x 138 mm. Pp. 228. 
Illustrated. 1980. Bristol: Wright £12-00. 


To Reviews in Anaesthesia Volume I 
ited J. Norman and J Whitwam. 216 x 138 mm. Pp. 271. 
Illustrated. 1980. Bristol: Wright. £13-50. 


THESE two volumes on accident sur and anaesthesia are 
part of a review series published by Wrights of Bristol. The 
other available volumes include reviews On haematology, 
radiotherapy and oncology and rheumatic disorders. Each 
book is la Volume I, suggesting that others may appear in 
the same subject. The intention of the series is to "provide 
consultants, practitioners and research workers with a review 
of recent progress and current trends’ in the subject. 


- 


To keep up to date in one's own ty 1s obligatory and to 
keep up to date ın one else’s 1s facilitated by review articles 
mu. 'update' books. There are a large number of such books 


available: for years Wrights’ Medical Annual has given 
coverage from the whole range of medicine and has been 
obligatory reading for the doctor with an inquiring mind and 
not much time. From across the Atlantic come current 
controversies with stimulating articles on a single special 
Then there are journals that carry an occasional review artic 
and others that devote the maoni of therr content to reviews 
and updating articles. It 1s im le to read them all, even for 
the postgraduate studying for a specialty diploma or the 
established man laudably thirsting for knowledge or fearing 
medical audit. 

These two books are perhaps slightly different from the 
others since they are on a pee specialty and their editors. 
experts of high standing in the field, ave us what they think we 
need and what may be good for us. Only the readers and sales 
figures can finally tell us whether they have satisfied a real 
need—but they are worthy efforts and may well do so. 

Accident Surgery is a slim volume of 230 pages. Nine topics 
are discussed, each covered by an acknowledged expert in the 
subject: epidemiology of accidents and injuries, metabolic 
aspects of injury; treatment and management of the pulmon 
complications of injury; injuries to the liver; monitoring hea 
injuries; microsurgery in the injured, arthroscopy of the knee in 
injury; external skeletal fixation in fracture treatment; injuries 
to the eye and adjacent structures. At the end of each chapter 
there 1s a good list of references. 

I personally found the book interesting reading and; as all 
surgeons, specialists and generalists alike have an interest in 
accident surgery, I forecast that it will be popular and 
instructive The inquiring postgraduate should be added to 
the list of potential readers. 

Anaesthesia by Norman and Whitwam comprises 270 pages. 
Four topics, namely the mechanisms of general anaesthesia, 
the Siechanieme of local anaesthesia, transfer of drugs across 
membranes and anaesthesia for cardiac surgery, are discussed 
by experts in each subject. 

Professor Gordon Robson ends his excellent foreword by 
saying "The reviews are therefore not only informative, but I 
predict that most anaestbetists will actually enjoy reading 
them.' Not only would I a with him, but add that as a 
surgeon I enjoyed reading then too. The book should be of 
value to the consultant and trainee anaesthetist. Drs. Norman 
and Whitwam have succeeded in producing something dif- 
ferent from the usual review volume. 

J. HADFIELD 


n ui of the Aorta and its ve Branches 
J. J. Bergan and J. S. T. Yao. 236 x 159 mm. Pp. 6324+ xxi. 
Illustrated. 1979. New York Grune & Stratton. $45-00 


Tus book has been compiled from a symposium on this subject 
which was held in Chicago in 1979. Proceedings of this nature 
hr d reveal their hurned compilation and varied standard of 
contribution, but this volume succeeds remarkably well in not 
reading like proceedings of a symposium. It contains a 
remarkably comprehensive list of chapters on various factors 
involved in the surgery of the aorta including reno-vascular 
hypertension and mesenteric ischaemia There are particularly 
good chapters on the complications of aortic surgery, including 
colonic and spinal cord ischaemia, plus infections, and excellent 
chapters on sexual function and aortic surgery, including 
vascular operations for the preservation of sexual function. 
The volume is well produced, it has clearly been carefully edited 
and the bibliography of most chapters 1s excellent. I think the 
editors should be congratulated on its quality; ıt 18 a valuable 
addition to the numerous textbooks of vascular surgery 
CRAWFORD JAMIESON 
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Operating Room Guidelines. An Illustrated Manual 

R. D. Grubb and G. Ondoy 275 x 216 mm. Pp. 317+ xiii, with 
428 illustrations. 1979 London Year Book. £10:25. 


Tuis new volume, which was published in 1979, has attempted 
to write down operating theatre procedure and includes the 
difficult subject of professional attitudes to patients and 
colleagues in the operating room. This paperback, ring-bound 
volume has 13 chapters and, apart from those expected 
(introduction to principles of sterile technique, surgical tray 
and table set-ups!), also includes sections on employment 
practices and education. The volume 1s well illustrated with a 
combination of photographs and line drawings. 

On the debit side, the book 1s very much the published 
‘house-rules’ of the Tucson Medical Center in Arzona, hence 
the language 1s in loquacious American style, yet through it all 
comes a strong sense of service for the general g 

For us in the UK the book could form the basis of thought 
and discussion but recommendations would have to be 
adapted Nevertheless, taken as a whole, it represents a level of 
expertise and interest which many would wish to see practised 
in our own operating theatres. At£10-25 it should still be in the 
reach of both nursing and medical staff who are looking for 
new ideas. 

PETER FIELDING 


A Colour Atlas of Peripheral Vascular Diseases 
W. F. Walker. 266x198 mm. Pp. 112. Illustrated. 1980. 
London: Wolfe. £15-00. 


Tus slim volume consists of 104 pages of excellent colour 
illustrations of clinical and pathological features of vascular 
disease plus extremely well produced arteriograms. It makes no 
attempt to be a hensive textbook or even a complete 
undergraduate guide to the specialty. The author suggests in 
his introduction that it should be a useful supplement to the 
many detailed and excellent books on v surgery. It 
should certainly appeal to readers attracted by pictorial atlases, 
. but I feel that it is a slight pity that its beautiful illustrations 
were not used to grace a more comprehensive textbook on the 


subject. 


Management of Peripheral Nerve Problems 
G. E Omer M. Spmner. 254x175 mm. Pp. 


Jun. 
1034 4- xxvii. P 1980. Eastbourne. Saunders. £37:25 


THE editors have done an excellent job in selecting a large 
number of contributors who represent the different specialties 
involved in this field. The book is almost encyclopaedic in its 
zi shes and is divided into eight sections. In Part I the 
t diagnostic techniques are discussed as well as patterns 
of normal and anomalous innervation. Part II is devoted to 
pain; the chapters are divided almost ver Aca caus- 
ation and treatment. The reviewer felt that this was the best 
section in the book. Part III 1s the shortest section in the book 
and reviews the anatomical exposures of the different peri- 
por nerves. In Part IV suture techniques are described and in 
V a variety of conditions affecting peripheral nerves are 
discussed, including trauma and nerve compression lemons. 
Part VI is devoted to special problems, including nerve 
tumours, Path reuma neuropathy, neurological problems 
associated with rheumatoid arthritis, leprous neuritis and 
burn-induced peripheral nerve injury. Part VII concerns re- 
habilitation and t final section is devoted to imental 
approches and laboratory methods. At the end of every 
pter there is an extensive bibliography. 

In general terms, the book covers the subject weli and 
includes many aspects which are usually found in te 
volumes. However, like any multi-author book the quality of 
the chapters varies in content, detail of discussion, quality of 
illustrations and extent of bibliography. 

The book probably will to a relatively small propor- 
tion of surgeons, namely those whose practice includes a lar 
proportion of Pp nerve problems. However, 
average surgeon will find the book useful when he has a 
diagnostic or surgical problem and will thus want access to this 
book as a reference volume. 


CRAWFORD JAMIESON 


C. GALASKO 


` A GENERAL approach to poisoning o 


Multiple Choice Questions on Lecture Notes on General Surgery 
P. P. Fleming and J. F. Stokes. Second edition. 186 x 123 mm. 
Pp. 60. 1980. Oxford Blackwell Scientific. £1-75. 


ANYTHING is welcome which stimulates the trainee surgeon— 
whether battle-hardened practitioner or tyro—to think about 
his science. Multiple choice questions certainly exercise this 
faculty, but whether they search out vital or useful knowledge 
depends on the skill of the questioner. To have surgical 
eee set by non-surgeons 1s certainly stimulating—and 
en DUE: It supposes that they have read basic surgical 
texts before designing the questions, and even, perhaps, in the 
process have discussed these questions with tbeir surgical 
collea Such collaboration can do nothing but good! 
this little book 1s an enjoyable educational exercise 
obviously very modest in ts ambitions. The examiners 
mt most of the pitfalls associated with setting questions in a 
different specialty from their own, but a patient deserving a 
Warren Shunt may gain httle if his Hh xm been advised to 
remove the spleen beforehand! 

MCQ examinations are here to stay and are being used 
increasingly by surgical colleges and institutions. This text, 
therefore, can prove instructive, entertaining and even, hope- 
fully, a httle fnghtening to the surgeon who acknowledges he 
has something to learn. 

STEPHEN KARRAN 


Preparation for Anaesthesia 
A. J. Stevens. 235x155 mm. Pp. 453. Hlustrated. 1980. 
Tunbridge Wells: Pitman Medical. £22-50. 


Ong would not have imagined that so much could have been 
written on this topic, but most of the chapters do, in fact, relate 
to the etic period in a relevant and informative way. 
There 1s undoubted] bee dl erie The chapters on monitor- 
ing and patient useful contributions to the 
literature, rs carels atin eld of the book: and it is surely 
not necessary to discuss the chemical structure of local 
anaesthetics when writing on the preparation of a patient for 
local anaesthesia. 

Some of the chapters deserve special ‘mention: the medico- 
legal view is illustrated with case rts which are written in 
the inimitable style of the annual reports of the Medical 
Defence Union. The two chapters on unusual medical con- 
ditions and unusual paediatric conditions pore an alpha- 
betical list of relative rarities and a single prapona h giving the 
salent relevant information about each: undou y 8 very 
handy reference source when the occasion arises. These 
chapters give rise to the thought that with vigorous compres- 
sion, this book could have been the kind that would slip into 
any surgical houseman's pocket. However, being clearly writ- 
ten for anaesthetists it 1s unlikely to end up in ihe library: of the 
surgical department. This ıs a pity, altho probably in- 
evitable, given the particular perspective of the author. 

M. VICKERS 


Handbook of Poisoning 
R. B. Dreisbach. Tenth edition. 176 x 108 mm. Pp. 578. 
Illustrated. 1980. Los Altos, Ca. Lange. $9.00. 


this useful handbook 

on poisoning; tlie subject 1s then subdivided into five sections 

COVE s agricultural, industrial, household, medicinal and 
plant poisons in catalogue form. It d 

covers the subici with the usual description of si 

toms, lethal dose, treatment etc. Each section 1s we 

with references which are not all of American origin. 

many useful charts to cover various aspects of the subject such 

as one on soe PONE In & publication dealing 

with chemical and names there are the obvious 

transatlantic differences which reduce the value of this book 

and the occasional non-metric body weight emphasizes a 

difference in detail between the UK and USA market. This 

book cannot be recommended as the prime source of reference, 

but it is a useful second book. 

R. SNOOK 
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